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2.3.1 Anaconda DA VA p—)b

Anaconda I%, Ny 7 —VEHHEICIGETE, Ny r—VUFHLREEHAZE IITAD2T 4 AN E
2—33 ' C9, Anaconda |Z{X. conda, Python, FDOMEL OFRFEHE, T —F S5\ r—IU 0N EFEN
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<« C m ) https//www.anaconda.com/download/success as A o C T v -

i) ANACONDA i Partners  Company m

Anaconda Installers

&S ¢ H

Windows Mac Linux
Python 3.11 Python 3.11 Python 3.11
b 64-Bit Graphical Installer (904.4M) b 64-Bit (Apple silicon) Graphical l Y 64-Bit (x86) Installer (997.2M)

Installer (697.4M)
b 64-Bit (AWS Graviton2 /| ARMB4)

Y 64-Bit (Apple silicon) Command Installer (798.5M)

Line Installer (700 M) — :
|£| 64-bit (Linux on IBM Z & LinuxONE)

b 64-Bit (Intel chip) Graphical Installer (91.8M)
Installer (728.7M)

by 64-Bit (Intel chip) Command Line
Installer (731.2M)

FhE, LToOa~y REFEHLTA VA NNy r—D 2 EERE LET

wget https://repo. anaconda. com/archive/Anaconda3-2024. 02-1-Linux—-x86_64. sh

AVA RN =AU, Linuk VAT ATCT 74V MO = LEEHLTCUTOa~w 2 R
EETLTA A=AV LET :

. /Anaconda3-2024. 02-1-Linux—x86_64. sh
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KT Enter F—ZM LT, IA4 BV AZH LK ZDETRICAZa—/L L, &%IZ Tyes] EAJILT
Enter ¥—%2M L E 3, ZDO%, A A —ADPHBIN, A VA N—=ADBETLES lyes] EATLT
anaconda3 Z#J#H{L L £ :

done

installation finished.

Do you wish the installer to initialize Anaconda3

by running conda init? [yes|no]

[no] >>> ves

no change /home/csun/anaconda3/condabin/conda

no change /home/csun/anaconda3/bin/conda

no change /home/csun/anaconda3/bin/conda—env

no change /home/csun/anaconda3/bin/activate

no change /home/csun/anaconda3/bin/deactivate

no change /home/csun/anaconda3/etc/profile. d/conda. sh

no change /home/csun/anaconda3/etc/fish/conf. d/conda. fish

no change /home/csun/anaconda3/shell/condabin/Conda. psml

no change /home/csun/anaconda3/shell/condabin/conda—hook. psl

no change /home/csun/anaconda3/lib/python3. 11/site-packages/xontrib/
—conda. xsh

no change /home/csun/anaconda3/etc/profile. d/conda. csh

modified /home/csun/.bashrc

==> For changes to take effect, close and re—open your current shell. <==
If you’ d prefer that conda’s base environment not be activated on startup,
set the auto_activate_base parameter to false:

conda config ——set auto_activate_base false

Thank you for installing Anaconda3!

VAT LAEFEET L, LFOa vy REMH LT Anaconda BREICAV £F (a~v> K740 7m
7 N ORI [base] NERIILET)

source /.bashrc

BOL T IZ—f%A972 conda =< RO—EFTY, iffliZe <2 KX lconda —help] ZZM L T &V,

HERBEZ1ERK L £ 97, env_name |[TEREE4 T, 2 T Python DX—T g VR A ETE ET ¢

conda create —n nc

HER LT D U 2 2 FoR LET .

conda info ——envs

HEREE A B ML LE T, env_name ZF5E L72W AL, 7 7 4/ KT base BREEICAD £7 ¢

conda activate nc

#EREEZHIBR L E T, nc l3BREA T .

conda remove —n nc ——all

BIRAED conda BREENHIEBH L FET ¢

conda deactivate

#2— I T E B < TmONZ HEIIZ Anaconda BREEICA D O <IZiX, LT a~y RafiH LT
BLET :

conda config ——set auto_activate_base false
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77 4V h® Anaconda A > A b —ZIZEL DT 74V s TA T T U NEGEENTWET, BEIREZHH
L7=WATE, Miniconda 2 CT& 4, ZiUi% Anaconda DIREN T, BHRHECT — 2 oM 3y r—
UNREENTWERA, Vo7& 7 Vv 7 L TH¥UR— L, A A MV TFIRIXFEBETT,

o~ =2 7 V<KAL = PHAR CSATEG358803 C Python BH¥E K OVERE > TEEE A E-7- b, AHiZ 55
DIHTT, EHN python BE D2~ K [python3 —m venv . toolkit2 env] Z{ERKL E L7,

2.3.2 rknn—toolkit2 A VA h—)L

RKNN Toolkit2 B~ ML PC x86_64 7T v h 7+ —Ah ETCETIN, BT NLOEW, Bk, T/
Hidm. PEREREME. AT VRME. & ELREESIT. TT AR EoMEEZ R4t L £,

rknn-toolkit2 DA > A F—/ WOV TIE, %#ED RKNN Toolkit2 #ifrt 7 & a BT 27,
Anaconda Zfif AL CA VA =N LET (Fa— ) T/NAT A BMEFED toolkit2 N—T 3 0%2.0.0 T
¥

Htoolkit2 2.0 & WD ARTOEREEZ{ERM L, Python N— 2 U ZHFELET ¢

conda create —n toolkit2_2.0 python=3.8

conda activate toolkit2_2.0

#toolkit2 Y —AXa—R&xr/m—r LT :

git clone https://github. com/airockchip/rknn-toolkit2

pip V—RAERELET :

pip3 config set global. index—url https://pypi.org/simple

- pip ZHEM L THREN—=Ya DI A4 7TV A=V LET (Fa— )T VT X MED
toolkit2 /X—< 3 0% 2.0. Obeta T, Python X—2 g SIS UTT7 7 ANNEZERL A VA F—L1LE
¥

cd rknn—toolkit2

pip3 install -r packages/requirements_cp38-2. 0. 0b0. txt

- Python /N— = > & rknn_toolkit2 /N— 2 TG U TCwhl 77 A VEBHR L E T, & LT,
python3. 8 BRBE 2 1ERL L7284, Tep38) Z&tewhl 77 A VAR L £

pip3 install packages/rknn_toolkit2-2.0.0b0+9bab5682-cp38—cp38-1inux_x86_64. whl

A VA M=V ENT D & [Successfully] DFEREINFET, fHEALT A NBITAE T,

(. toolkit2_env) (base) csun@CSUN-PC-0013:"/project-Toolkit2/rknn—toolkit2-2.0.0/rknn—
toolkit2$ python

Python 3.8.10 (default, Nov 22 2023, 10:22:35)

[GCC 9.4.0] on linux

Type “help”, “copyright”, “credits” or “license” for more information.

>>> from rknn. api import RKNN

>>> rknn = RKNN()

I rknn—toolkit2 version: 2.0.0b0+9bab5682

2. 3.3 Jupyter Notebook DA ¥ A f—)b

Jupyter Notebook i, V=T RX—ADA L H T 7T 4T AL Ba—T 4777V r— 3T,
Jupyter Notebook 1TV = 7R Tl &, Fa~vr Rt &ans &, T0OH% T ICa— RETHDOT —X
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BB TEEd, 7n 77 I 7HRICHHELLET D2 LERH 556, A UN— VN TEERLR
T&E, ALV =72 & RIRA ATRE T,

Fa2a— M) TILO—ERDEITIT Jupyter Notebook 7 7 A IV EENTEY ., conda a~ > REFEHL T
Jupyter Notebook #A > A F—/V LT, BARFELITBIETAZ LB TEET .

- BREIIZ Jupyter A A h—L L ET .

conda install jupyter notebook

F720E, pip3 AEHLTA VA M= THZ b TEET

- Jupyter A A b—/L LET

pip3 install jupyter —-i https://pypi.org/simple

SRR EAEIZOWTCIE, Jupyter AR Y = 7 A M E7-13 Xfi# | Jupyter Notebook % fJECizn. !
(AL ABP—)L - ffiV G - il - KT HEE) - BV Py (ai-interl. com) # B L TL 2 &0,

2.3.4 W OMPDODFEFE I V—LTU—I DA VA F—)L

UTIEW 20D F 4 —FF7—= T T —LT—I DA A =LV ERLET, BTN T 5T 4
— T T == T T L= LT = DAY =TV A 2SR L TLIEE0,

1. PaddlePaddle ®A > A F—/L

Z ZCld conda 2] L T PaddlePaddle A A h—/L L £7, BEEMRa~y FIAXY =79 A b
AL, 6T 53—V ary ARV —FT 4 VT VAT A conda A VA M—NVFIE FETT Y T
—LEBEINLC, ST EA A b—a~vr RERELET

- paddle &\ ZRTOBREEZER L, Python N—Y 3 VEARELET :

conda create —n paddle python=3.8

- BREICAD £7 ¢

conda activate paddle

~ FHi/N— 3 D PaddlePaddle A A h—L LET (7 A NEOFRH/N—V 2 152.6.1 TY)

conda install paddlepaddle==2.6.1 ——channel
https://mirrors. tuna. tsinghua. edu. cn/anaconda/cloud/Paddle/

- A VAN NVDORNEHRFEL, N—Va U EERLET

python3 —c “import paddle;paddle.utils. run_check()”

(. toolkit2_env) (base) csun@CSUN-PC-0013:"/project-Toolkit2/rknn—toolkit2-2.0.0/rknn—
toolkit2$ python3 —c¢ “import paddle;paddle. utils. run_check()”

Running verify PaddlePaddle program ..

10615 19:03:40. 161260 122822 program_interpreter. cc:212] New Executor is Running.

W0615 19:03:40. 166601 122822 gpu_resources. cc:119] Please NOTE: device: 0, GPU Compute
Capability: 6.1, Driver API Version: 12.2, Runtime API Version: 11.8

W0615 19:03:40. 222450 122822 gpu_resources. cc:164] device: 0, cuDNN Version: 8.9.

10615 19:03:41. 538120 122822 interpreter_util.cc:624] Standalone Executor is Used.

PaddlePaddle works well on 1 GPU.

PaddlePaddle is installed successfully! Let’s start deep learning with PaddlePaddle now.
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CPUNR—T g v a A A M—LT 51T, &M nvidia—smi 2~ REFEHALTHR—FENTW5
CUDA D/ N—V a v EERLET, Z0a~v RRRWERIE. 777407 RIARNETHEI1TA
VAR TEHMLENRHYD T,

By R WSL2 ZfEH LTV A35E. GPU R A /X Windows Y A7 ADH DO EMHEH L, WSL2 W TILH~
VAT LEYVR=NTDBTTT 4 v RTIANEAL A =T BT T, nvidia—smi 2~ REHEHL
TEREFABROFRDHFONET, Y HR— FEN TS CDA DI ENN—V a VEERL, TDONR—T 3
LLIF® CUDA /N— g & YR — 9 5 PaddlePaddle DA A b—La<w RERDIFTTA A —/L L
£7

- paddle_gpu & WO LHTOBREZ{ERK L. Python N"—Y 3 VA ELET

conda create —n paddle_gpu python=3. 8

- BREICAD £7 ¢

conda activate paddle_gpu

- CUDA/X—T 3 2 12.1 D GPU/N— 3 D PaddlePaddle A1 A h—/L LET :

conda install paddlepaddle—gpu==2.6.1 cudatoolkit=12.1 —c
https://mirrors. tuna. tsinghua. edu. cn/anaconda/cloud/Paddle/ —c conda—forge

- A AN— VDN ERFEL, N—Va U EERLET

python3 —c “import paddle;paddle.utils. run_check()”

CUDA & cudnn ZHyCTA Y A R—AFT2H2LHTEET (ZDHE, Conda lZA A F—/L S FL7z CUDA

EHBTA YA M—/L LTz CUDA DFEHICIER LTS 7ZEWY) , FEMIIEKR D IRL 22 L T 7230
https://developer. nvidia. com/cuda—toolkit—archive, https://developer. nvidia. com/rdp/cudnn-

archive,

2. TensorFlow A A h—)b
python3-venv %7213 Anaconda Z il U CIRAEERE A 1ERR L. D% pip ZEHL TA v A b= LET,

Python (fABEREE 2 4 2 54

- Python A > A h—/L L, pip ZHH L EJ, Python 3.6-3.9 B LW pip 19.0 L D= = %1
HALET

sudo apt update

sudo apt install python3-dev python3-pip python3-venv

sudo python3 —m pip install pip ——upgrade

- WAEIIAEBREE AR L TEE L9

sudo python3 —m venv . tensorflow_venv

- REEZAMELET

source . tensorflow_venv/bin/activate

- BT DL EM TensorFlow Z2A A h—/L LET, URON—Va U 2HETHI L TEET (GPU
L CPUN=V g NI TICMASNTWET) o CPUA—T a 2T 51T1E, CUDA & cudnn Z A > A

=T DRERHY £, FEMIIADED Y 7 2L T EE W

pip3 install tensorflow

- A VAN NVDOEINERFEL, N—Va CEERLET

python3 —c¢ “import tensorflow as tf;print(tf._ version_)”

F721%, conda ZEH L TIRABBRIEZ/ERR L ET

- TensorFlow & W) A4 RTDOEEZ/ER L. Python X"— 3 VZELET
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conda create —n TensorFlow python=3. 8

- BREICAD £7

conda activate TensorFlow

- BT LEM TensorFlow A X b—/L LET, URION—Ta VEIFETLHZLHTEET (GPU
ECPUN—V g NITTIMASNTWET) o GPUAR—Y 3 U EHEHATHIIE, CUDA & cudnn & A > A

=T DRERHY £, FEMIIADED Y 7 2L T EE W

pip3 install tensorflow==2.8.0

- A VAN NVDORNEHFEL, N—Va UEERLET

python3 —c¢ “import tensorflow as tf;print(tf._ version_)”

P72 A A b= FEIL TensorFlow &ML T 72 &0,

TensorFlow /N—37 2 > 73 CUDA, Python /N—0 3 v D%t Bk :

https://www. tensorflow. org/install/source?hl=jaftgpu

1 : rknn_toolkit2 2.0.0b0 73— 3 > (% TensorFlow 2.8.0 £ TIZY—AHR— K LETDT,

Python 7% 3. 7~3. 10, CUDA 7% 11.2 £ CH—AR— L E7,

3. PyTorch A A h—)L
PyTorch ®A > A b= oW T, ARV =T7H A FE2ZBL, ST D=V a ., VAT A, S0l
CUDA R L, A VA h—ba~wy REfRLET

FRIZADRVWEAIL, DEIONR—=T g 0 DA VA b=V ZBIRTE £4, LLTIC Conda & L TR
MBRBE A VB L, pip 26 LT PyTorch 24 > A h—L LET :

- pytorch L W IHARIOEEZ/ER L., Python X"— 3 VZEELET

conda create —n pytorch python=3.8

- BREICAD £7 ¢

conda activate pytorch

—mw%ﬁﬁbfﬁﬁﬂ—yayﬂPﬂww%4yxh—wbi#(%%7?y%7¢—Aﬂ@mf
) o PyTorch 2 =794 F2sH L, BHDV AT LAREBIZISUIEA VA M=o~y REERL
R

pip3 install torch torchvision torchaudio

- A VA=V DORhEREIEL, N—Va VAR LET, £7/-. conda list ZfEH L CHIER TE F
+

python3 —c¢ “import torch;print (torch. _version_)”

BGPUDN—=T gz A=A LTWDEE, TRRd a2 FIZ&Y True Z H7) S Ui i arag
python3 —c¢ “import torch;print(torch. cuda. is_available())”

2.4 2EY T

https://developer. nvidia. com/cuda—toolkit—archive

https://developer. nvidia. com/rdp/cudnn—archive

https://www. anaconda. com/downloadffdownloads

https://www. paddlepaddle. org. cn/documentation/docs/en/install/conda/linux—conda_en. html

https://www. tensorflow. org/install/source?hl=jaftgpu
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RKNN Toolkit2 BA%EF >~ b (Python £ > X —7 = —R) IPCT T v b7 4 —L ETEHWEL, =TV
2, mubgReE. BT AHERR. MEREL A E VRN, EAURESHT, BT AN Sk EOMREA AL L
T, AR FSRERLAIIE, RKNN-Toolkit2 v ¥ =2 K7 7 A /L ®D [RKNN-Toolkit2 —H—HA K| %
ZLTLTEEN,

AETIL., PC (Ubuntu > AT A) [ TRKNN-Toolkit2 ZfiH L CEF /ALK, 7 AHEG. MERERHE/2 &
AT O HIEEBEICRN LET,

*xE Sk 1 7 A NEREE : CSAIEG358803 (Lubancat4) "— R, A A—T 3 A7 Ald Debianll, PC EHLIZ
Ubuntu20. 04, F =— %,J77/VVFEQE?G)RKNN—ToolkltZ/\b—i/a 1% 2.0.0b0, NPU R A 23X 0.9.2,

3.1 Toolkit2 A R h—)b

RKNN-Toolkit2 OIRLIED N— 3 1% Ubuntul8. 04/Ubuntu20. 04/Ubuntu22. 04 {ZxHhe L CE Y . ZEHAR
RTFEIG & FI TS 4% RKNN Toolkit2 v~ == T2 L T 7F X0,

Toolkit2 A A b—/L 9 B|Zi%. Python D/ X lr—TV < 32— % pipd AT 50>, Docker 1l
ML T Toolkit2 BRELAMEE L 3, BET HKAFT A7 7 U & Docker 7 7 A /Lid, Rockchip A D
RKNN-Toolkit2 a2y =27 k., A — K L7 RKNN-Toolkit2 7 7 A /LIZ1&. RKNN Toolkit Lite2 &%
FNTWVET,

LFDOT A R T, Python @ venv {RARBREE 2 ] L T Toolkit2 A > A h—/L L ¥ 9725, Anaconda =°
Miniconda ZfE i L CEREZ/ERK T2 Z & & T& £9, Miniconda I Anaconda DEREK T,

# python > —/L DA > A h—/ L ubuntu20.04 TIX7 7 4/ b T python3. 8. 10 A > A b —/L I TV E
R

# RAEBREE & L C python3. 8—venv Zf# 9 %>, Anaconda/Miniconda %A A h—/L L. conda CEiE%
EHLET,

sudo apt update

sudo apt—get install python3-dev python3-pip python3.8-venv gcc

B REETATTEY T N2 T N =D A A R—)b
sudo apt—get install libxsltl-dev zliblg—dev libglib2.0 libsm6 libgll-mesa—glx libprotobuf—-dev

gee

RKNN-Toolkit2 O A A h—/L :

t 7417 MU EBERLET, 7 A MIHEHT S ubuntu20. 04 [I2F TIZA VA M=/ S TNDH/Ny Ir—
Ve

# RKNN-Toolkit2 OENEIZMEE/R /R r = DRN— g VIR D A[REM N S B 720 OB ZRET 5 72
OIT

# python venv CEREEZJEEL 97,
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mkdir project-Toolkit2 && cd project-Toolkit2

# .toolkit2 env IZEBREOLEIT. HHIZEFE TxE 4
python3 —-m venv . toolkit2_env

FEAMELTADEL XD

source .toolkit2_env/bin/activate

# AD RKNN-Toolkit2 VAR MU MBI —Ya v i s n—r3 50, BET L7 va— &
BLET (toolkit2 X— 3 0% 2.0.0b0) .
git clone https://github. com/airockchip/rknn-toolkit2. git

# pip Y —ADHE
pip3 config set global. index—url https://pypi.org/simple

B IKET7A4 77V DA A M=), rknn—toolkit2/packages/requirements_cp38—2. 0. 0b0. txt IZHE-> TA
YAR—=LLET,

pip3 install numpy

pip3 install -r doc/requirements_cp38-2.0. 0b0. txt

# rknn_toolkit2 ™A > A h—/b, AT LD Python N— 3 NG U THRR D whl 7 7 A LV EBEIRL T
AVA =V LET,
pip3 install packages/rknn_toolkit2-2.0. 0b0+9bab5682—cp38—cp38-1inux_x86_64. whl

A VA RN=ABEH LT E D D EERT S

(. toolkit2_env) (base) csun@CSUN-PC-0013:"$ python3

Python 3.8.10 (default, Nov 22 2023, 10:22:35)

[GCC 9.4.0] on linux

Type “help”, “copyright”, “credits” or “license” for more information.
>>> from rknn. api import RKNN

>o0

Tquit ()T E AT A, CtritD AFEHA L TR T LET,

3.2 RKNN Toolkit2 f ' #—7 =—ADEH

O TIE, Toolkit-lite2 WV — &N LET, ZOYV—/LIZPC Ty N7+ —A FTHEAI.
Python f v Z—7 =2 — A& L CTEFTLVOFT P o A L ETE2EFL LT, =2—F =XV — L&
AL TUTOMEAMHICEITTEET

- EF)NVER : Toolkit—1ite2 W — /L%, Caffe, TensorFlow, TensorFlow Lite. ONNX. Pytorch. MXNet
R EDITLOET INVE RKNWN BT /VIEBRTEES, £/2, RRWET LEZA VAR —KFLTNU T T > 74—
LCHER A ETT 62 bR — ML TWET,

- B EHERE - R/ NS ET AR EE NS ETMCE LT O 2 2 AR— LT E T, BlET R

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 21



https://www.csun.co.jp

 Fa~own H&ﬁ’%*i E] %5“ 7 / = j‘/“b— i, BERPRTE?

BRAT7 /e v—RewEICTS

— F IR TW D EEHIEFIESHE (L (asymmetric_quantized-8) THh V|, {REE LR AR —
FLTWET,

- EF VR PC ETNPUOEMEA S S 2L — F LTRKNEFLZFITL, #HmisRzESGcxx4, %
721, RKNN BT VEFRE SN NPU T A AT 7 A L CiEma BT L, a2 e c& £,

- MR L AE Y EHE A — FICHEE L T, RKNN EF VA FEE SN NPU T3, AT P e A LTETL,
EBEOTNA A LETOETILOMREL ATV HFHEZHME L 9,

- BHUBEST - &b ST L OKE ORGSR & FEVINEURE T LV OHERRRE R O = Y1 R
iRk, BEHEBREEZ O L CEMHMEET VORBELZN EIE57-00 TR0 24t L E T,
—%?w%%m%&.aiéntﬁ%mV«waW%Tw %%H%ML&? RKNN &5 L D1 Bk 1%
NPU RZ A NNTITOND oD, BiE{bET Va2 2 BRI I3 5 O RKNN £ 7L & RIERIZFEAAIA A, NPU
RNZ A 3 BEIZE 51k Liﬁ“o

Toolkit-lite2 ZfE/H4+ % &, PC ETEIEL, ¥ Ialb—F 2@ U TETFTINEZET L, #HOET VLW
@&@@W%ﬁé_&#fﬁiﬁ it et SA7o AR — RO NPU ETHEITL, RKNET /L% NPU 7 /31
ANTHAE L CIAT L, HEgmmER, MEEF R S 2G5 2L b TEET,
nmmﬁfhw2f%?ﬂ%ﬁ%r?é%@%&ﬁﬁ7m~:

RKNNA T ST 47 b
{ERL

ko

| EFLOEIEE TS E
i R—GHEE

EER RS

—————————————————————

Eouvew ¢ | EERE | Jzomm | | RKNNEF/LEA |

v
RKNNAT 47
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- RKNN A7 2= 7 b &/ER L., RKNN BRE2 2 0k L £,

- ETIIVOFPLE ARG A =X 2B ELET, PC LTy ab—F &AL TCETLVEEITT LA,
config f VX —7 = —A&EMRH L TET NVORHLE T A =X 2R ELET, #FInizR— Ko NPU
TRKNN EF V& A AR— FLTEITT H5E1L, REFRETT,

- ETNEA VA= R LET, PCETYI 2 b—4Z2MHLTETAVEFETT DA, load_caffe,
load_tensorflow 78 EDA v Z—7 = —A%MEHA L CHINT DIERKN T VA2 A R — b LET, BEfFS
N7=AR— RO NPU THEITT 585E1E. load vknn A VX —7 = — A &ML CRKNNET /L&A VAR — kL
£

~ RKNNETVEFERLET, PC LTI 2 b—X2HLCETVEZETTLH5E, build 1

H—T7 2 — AL LT RN EFLEZREE L, RN EF VAT 7 ZR— L7720, ETEREZ UL
THERR 72 EOBEMEERFT 720 LET, # IR — RO NPU TEITT DAL, 26 OBEIIARET
R

- SATREZ VML L E T, 7 VORI 21T 9 121X, £7 init_runtime / ¥ —7 = — A %
FEOVH L CEATREZ WL L, ETAVDOFRITT Ty b7 4 —h (U ab—X 3R INA— R
D= R =7 NPU) ZIEET HMENH D £,

- FITBEOYNL%. inference £ » ¥ — 7 = — A Z MO L CTHERR 21TV, eval perf f > ¥ —7 = —
AL CET AMREEZFME L= Y., eval_memory f ' X —7 =2 —A&ZHHAL TN~y =T77F7 v b7
=L ETOETAOAEIVHEHEZESELZY LET (ETVIEIN—FNU 2T 7Ty b7 4 —AL ETE
TT20ERHY £9) ,

- il release A VA —T7 =2 —AEZMNOHLTRKNN A7 V=7 b EEKLET,

load_tknn 4 v Z—7 = — A% L TRKNN EF /L& A ViR— T B84, accuracy_analysis ¥5E 54T
FIEOHTZ EixTEETA, FERKWNET LA A Vi R— ML, BT NVEERFICELERTETIHLERD
nFEF,

EHIA v H—T7 = — ZFHIL,. RKNN-Toolkit2 72 ¥ =7 FdD doc/5 4 L7 FUNODa—H—<=27
WESBRLTLIEE W, BRZAFEHABIZ oW TIE, RKNN-Toolkit2 7’1 ¥ = 7 b examples/functions
F4L 7 FUNOY T NLEBRL TS EE N,

3.2.1 EFNEHL T LHERE

ZOETIE, PCETYI 2L —HZFHLTCETNVEFEITL, TTNVEW AR EITO HiEEBATLET,

Yo a—RKiEt, FTa—h I TADOH v a— REZIZRKN-Toolkit2 7m =7 77 A4 /LD
example & 4 L7 K~ U N® onnx/yolovb 7> HHUS T £,

3 CIZ RKNN-Toolkit2 DFEITEREENHE > TV HIGEIE, UTDavr REETLET

# o7 a— KD examples/onnx/yolovb 5T 4 L7 M UIZUI D x£4 (Fa— )TV T )L a—
B )

(. toolkit2 env) (base) csun@CSUN-PC—0013: $cd

~/linuxshare/work/AI/jupyter/lubancat_ai_manual code/dev_env/rknn-toolkit2/examples/onnx/yolovb
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# test.py EITL, ETNVEWEET MM EITWVET
python3 test. py

I rknn—toolkit2 version: 2.0.0b0+9bab5682

——> Config model

done

——> Loading model

I It is recommended onnx opset 19, but your onnx model opset is 12!

I Model converted from pytorch, ’opset_version should be set 19 in torch. onnx. export for
successful convert!

I Loading : 100%| [ S EEEEE R AR 125/125 [00:00<00:00,
22431. 35it/s]

done

——> Building model

...... €3]

D RKNN: [02:45:16. 753]

D RKNN: [02:45:16. 753] <<<<<<KX end: rknn::RKNNMemStatisticsPass

I rknn buiding done

done

——> Export rknn model

done

——> Init runtime environment

I Target is None, use simulator!

done

——> Running model

W inference: The ’data_format’ is not set, and its default value is ’nhwc’ !

I GraphPreparing : 100% NN EEEREEREERRRERERRRERENERENREENE  153/153 [00:00<00:00,
3604. 71it/s]

I SessionPreparing : 100% | I IEIEIGNGGGIGNGGEGIEEEEEEEEEEEE 53/153 [00:00<00:00,
1672.65it/s]

W inference: The dims of input(ndarray) shape (640, 640, 3) is wrong, expect dims is 4! Try
expand dims to (1, 640, 640, 3)!

done
class score xmin, ymin, xmax, ymax
person 0. 884 [ 208, 244, 286, 506]
person 0. 868 [ 478, 236, 559, 528]
person 0. 825 [ 110, 238, 230, 533]
person 0. 334 [ 79, 353, 122, 517]
bus 0. 705 [ 92, 128, 554, 467]

Save results to result. jpg!

test.py A A 717 T LTI, onnx 7 /L (yolovbs.onnx) ZRELTA v AR—hrL. T LEEFL
L CRKNNE7 /L (yolovbs.rknn) #xT7 AR— K LET, TD%, FATEREZNHLL, =21 —%%
EH L CHERRZSIT L, A7 — 2 208 U CRER oG 24k L E T,

# mean_values IZAJTOEBELZFRE L. std_values I ATTDOIERIMEZHRE L F9,
print C —> Config model’)
rknn. config(mean_values=[[0, 0, 0]], std_values=[[255, 255, 255]], target_platform="rk3588")
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print  done’)

T AR—IRRIT B L, BIEDOT 4 L7 NUIZ yolovbs.rknn 7 7 A ARERKR I NE T, A— RicF 7
A F5I21%, BiRD RKNN APT £ 72138 D Toolkit Lite2 B2 v a v 2B LT Z &, PC ET
RKNN E7 V&V 2 bL— ML TCEATL, HEmfERAZBGT 22T ET, Z05A. HROME/E
(result. jpg) DEBHEDT 4 L7 MVICH S SET,

3.2.2 MERE L A &V ZFAfh

ZOHEITIL, RKNN-Toolkit2 Zfifl LT, # SN2 AR— RONPU ETEITL., MEREL A £V i, #E
TR EEAT O HIEEEANLET,

RKNN Toolkit2 (X PC_ETEIEL ., PC A5 USB T NPU 7 /3 AIZHefE L3, RKNN Toolkit2 (& RKNN €7 /1
% NPU 734 ANZHRRE L CHAT L, HEdmG R-CUERENF &2 UG L £,

Yo TN EBIET BREIC, DR OMERSLETY

L R—RICESELETS, 22 TRy FT—72 adb 20 L TR— FicHR L £, A— FETadbd %
EELE3 (7 ra— Fnb G ahEE

# "—RNETUTFTOavry REaETLET

cat@lubancat:"$ . /adbd &

[1] 41260

cat@lubancat: $ install_listener ( tcp:5037, *smartsocket*’ )
using port=5555

PC @ Ubuntu20.04 CTadb &4 > A h—/L L, LLFOa~y REEITLTadb server Z B L EF, A—F
FETadbd B LET, D%, R— K& PC AU LAN IZHE L (ping CHIAHHGZ MR . U N =
~U REEHLET

# PCHITadb A A b—/LLET

(. toolkit2_env) (base) csun@CSUN-PC-0013:"$ sudo apt install -y adb

# adb server ZRHEL E£9
(. toolkit2_env) (base) csun@CSUN-PC-0013:"$ adb start-server

# A= NICEERLET, IPIFEERNA2R—NIOSCTRELET, 7 7 4/L hAR— hE 5555 T,
(. toolkit2_env) (base) csun@CSUN-PC-0013:"$ adb connect 192.168.11.241
already connected to 192.168. 11.241:5555

B ST A AR LET, ARSI D L. ZAUH RKNN O FEITRED device_id &7 0 9,
1.2 AR adb HA[AETY, £T. USBA Y=y FEFEHLTOIGA— K% adb 73y ZHIZEEL £,

Type-C 7 —7 )V THR—FE PCEEHRLET (BB~ U 2EHT 28838~ TR 5 2 &2
BLTLFEY) . 20#%, LToa~y REEHLTid 2B LET,
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2. A"— F ETrknn server Y—ERZ[ABLET, ZOY—ERFIR— K ETETEINDEI NI T T

Ro—Y x> b T, PCD USBRREATEEEND 7 a haraZE L, A— NUDOT ¥ A LxtinA v %
— T 2 — A FEITLUTHERAZPCICIELET, Z® rknn_server 7 7 A /LiZ. LubanCat R— R AT LD T
F—AT 2 TICT 74NV FTEENRTVET RKNPU2 7P =7 7 7 A AMNLEET S, 7o
— FBEUGARETT) o

Linux 77 v b 7 #—2A T, librknnrt.so 7 7 A AV ZEINT HMLENH Y £ (LubanCat R— R AT
PIT 74NV P TEENLTOETRN, EFBLERGAENHD ET) ., ZD7 7 A /1E, RKNPU2 O
runtime/XXXX/Linux/rknn_server 7 4 L7 RN UMWBHEET 0, Fa— MU T OV 7 a— RinGEL
SREETT,

Iz, o7 a—RERELTT A M LET HIOHI T AR — K L7 rkan 7 VEEH)

test.py AA 70y T A

LT m 7T MIETEREZ ML L TAEY EMREDFE 21TV, NPU TS, A ECTHERZITY 2 & b
TXE9, FMRFEIFOMOPC Y I 2L —% FTOHRESZR LTI IFE N,

Z DD rknn—toolkit2 OEEET A b DOHIIL. https://github. com/rockchip-1inux/rknn-
toolkit2/tree/master/examples/functions ZZ&M L T 72 &0,

3.3 A— FIEMDOERLHRE

3.3.1 RK3588 (RK3588s/RK3588) D

1. NPU S5 DOt & 5% 7E
B RIANRNN—U g U EHER
cat /sys/kernel/debug/rknpu/version

# EEUIREE 2 AR
cat /sys/kernel/debug/rknpu/power

# NPU DR 2R (root MERRS L)
cat /sys/kernel/debug/rknpu/load

# NPU OF|H TREZRJE e £ & #esB L. JEIR S & 3% E

cat /sys/class/devfreq/fdab0000. npu/available_frequencies

echo userspace > /sys/class/devfreq/fdab0000. npu/governor

echo 1000000000 > /sys/class/devfreq/fdab0000. npu/userspace/set_freq

# HIED NPU BRI 25 % e
cat /sys/kernel/debug/rknpu/freq
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3. 3.2 NPU % D fih BEE &

# librknnrt 74 77 U N—3 3 » & fifEsR
strings /usr/lib/librknnrt.so | grep “librknnrt version”

librknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)

#t rknn_server N— 3 AR

strings /usr/bin/rknn_server | grep build

2.0.0b0 (18eacd0 build@2024-03-22T14:07:19)
rknn_server version: 2.0.0b0 (18eacd0 build@2024-03-22T14:07:19)
.note. gnu. build—-id

# NPU RT AN —2 g L AR
dmesg | grep —i rknpu

NPU R A NDOEFCHOWTIE, A=V E A AV L TR— RO =NV EHTLLERH Y 7,
LubanCat R— Fix, I~y FEEMLTHEEER TS50, 77V FARNV—VORHIAA—VET T v
2T HIENTEET,

sudo apt update

# lubancat4 " — ROHE

sudo apt install linux—image—5.10. 160

3.4 BEY VT

- https://github. com/airockchip/rknn-toolkit2
- https://github. com/rockchip-1inux/rknn-toolkit2
- https://github. com/rockchip-1inux/rknpu2
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5 4 2 RKNN Toolkit Lite2 /4B

RKNN Toolkit Lite2 X, Rockchip NPU 7 v b7 4 —2DT 77T X —T x2—A
(Python) THYV ., A"—FET RKNN TV ET FaA 350N ET, KETIE, Toolkit
Lite2 Offifl 70—t R —F ETOT 7 v A OFZFEIZHEN LET,

kB Gk 1 7 A MEREE : LubanCat RK U — AR — KDA A — T AT AL Debianll, F=2— ~ Y 7 AE
AHRED RKNN-Toolkit2 23— 3 0% 2.0.0b0, R— KD NPU RF A Ni% 0.9. 2,

4.1 Toolkit Lite2 A A h—JV

Toolkit Lite2 IZERAE. Debianl0/11 (aarch64) > AT AZxIts L CUWET, 72K ZRIfR &8 A
TE#i% TRKNN Toolkit Lite2 t—t—fNA K] #ZHLTIZE,
AN— F_ET RKNN Toolkit Lite2 Z AFF2I2id, AXD GitHub 2 LEMLHUST D0, Y 7=
— R bEELET
BTNy —Aa—RIETFRIRL b F v rr— RL T RSN,
https://www. dragonwake. com/download/LLubanCat4/7—
srccode/tutorial /CSATEG358803 rk code storage.zip
% - Y7 7 4 /L& — Tlubancat_ai_manual_code] T&HY 9,
ftoolkit2 ¥ —/ b (2.0.0b2) # 7> m— K URL:

https://www. dragonwake. com/download/LubanCat4/7-srccode/tutorial/rknn_ toolkit2-dev_env. zip

cd lubancat_ai_manual_code/dev_env/rknn_toolkit_lite2/

# E72iX

# git clone https://github. com/airockchip/rknn—toolkit2. git

H LG LEZONRT 22— hY 7D toolkit2 V— L ThHIUE, T4 L7 MUEEFLLTO L Y 1C0 £
ERE

—— docs
| f—— change_log. txt
| —— 02_Rockchip_RKNPU_User_Guide_RKNN_SDK_V2. 0. Obeta0_EN. pdf
| —— 02_Rockchip_RKNPU_User_Guide_RKNN_SDK_V2. 0. Obeta0O_CN. pdf
F—— examples
f—— inference_with_lite
F—— resnet18_for_rk3562. rknn
b—— resnet18_for_rk3566_rk3568. rknn

\

\

| —— resnet18_for_rk3588. rknn
| |—— space_shuttle_224. jpg

\

\

\

\

\

\

\ L— test. py

| —— yolov5_inference

\ F—— bus. jpg

\ }7 test. py

| f—— yolovbs_for_rk3562. rknn

| —— yolovbs_for_rk3566_rk3568. rknn

| L—— yolovbs_for_rk3588. rknn

L packages
F—— rknn_toolkit_lite2-2. 0. 0b0-cp311-cp311-1inux_aarch64. whl
—— rknn_toolkit_lite2-2.0.0b0-cp310—-cp310-1inux_aarch64. whl
F—— rknn_toolkit_lite2-2. 0. 0b0—-cp37-cp37m—1inux_aarch64. whl
F—— rknn_toolkit_lite2-2. 0. 0b0-cp38—cp38-1inux_aarch64. whl
b—— rknn_toolkit_lite2-2. 0. 0b0-cp39-cp39-1inux_aarch64. whl
L—— rknn_toolkit_lite2_2. 0. 0b0_packages. md5sum

5 directories, 19 file
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BgbiA A h—/ L (LubanCat4 " — K, Debianll)
sudo apt update

# Python Y — 72 8% A A h—)b

sudo apt—get install python3-dev python3-pip gcc
#ARTERRE Y 7 by =T Ry =V kA VA =L
pip3 install wheel

sudo apt—get install -y python3-opencv

Toolkit Lite2 Y —/LdDA A h—JL

# rknn_toolkit_lite2 7 4 L7 K VU IZFH)

cd rknn_toolkit_lite2/

£ R— R AT LD Python /X— 5 2t UC Debianll ARM64 with Python3.9.2 @ whl 77 A /L%
A A F—)L

# Debianll Python3. 9

pip3 install packages/rknn_toolkit2-2.0. 0b0+9bab5682—cp38—cp38-1inux_x86_64. whl

AUA RV LE L
TREDO L H7RFATL T2 T =N 7T E, lohéwvws Z & TT,

cat@lubancat:~$ python

Python 3.9.2 (default, Feb 28 2021, 17:03:44)

[GCC 10.2.1 20210110] on linux

Type “help”, “copyright”, “credits” or “license” for more information.
>>> from rknnlite. api import RKNNLite

oo

4.2 Toolkit Lite2 f v H—7 = —ADfEH

Toolkit Lite2 {XFEIZ RKNN EF /L ZR— RIZTF P A T57-dIfHENEd, thoET /L% RKN E
FICER T HIZ1E RKW Toolkit2 Y — L& L £ 9, Toolkit Lite2 Z{#HH L T RKN\NN EF L %2F
oA 3570 —IRDOELY TY :

RKNNLite 477 h&AER L £,

load_rknn A v % —7 = —AZFFOH LT RK\N E7 V& A VAR —FLET, HISTH57T7 v b7+ —
(rk356x/rk3588) DET LN T,

init_runtime A > &% —7 = — A ZMOH L CIITREREZ ML L £,

inference f ¥ ¥ —7 = —A&EMONH L TCANT—Z 2w L, a4 KL, MREZOUEL £,
HERMNSE T L7256, release 4 X —7 = —AZMOH LT RKNNLite A7 V=7 M&EfEiiL£9,

I

RKNN Toolkit Lite2 DEEfA/AA X —7 = — A@H X, RKNN-Toolkit2 72 =7 ~®
rknn_toolkit_lite2/docs T4 L7 PV NOZ—Y —<==2T LEZHBRL T EEV,
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4.3 "— FETOHEFHT X b

A— N ETOHGHT A N TIiX, librknnrt.so 74 77V EFRHLET, ZOTA 77 VIEHA—FEDT
VHEALTATTIVTT, TTAHINETHR—=RKDOA A =D /Jusr/lib T4 L2 K UIZ librknnrt.so 7
ATZINRHY, TTFNIDTAT T U NR—=Ta0% 1.5.0 T, REIZLLT, Fa— I T oY
VI a— RESIT rhknpu2 TVl N7 ANAMNLEHLTLEE N,

rknpu2 7@ = 7 N https://github. com/rockchip—linux/rknpu2 2>H5 AFTE £4, BV VL,
toolkit2 ¥ —/ b (2.0.0b2) &7 1— KURL:
https://www. dragonwake. com/download/LubanCat4/7—srccode/tutorial/rknn_toolkit2-dev_env. zip 75

Fyrm— RTEET,

librknnrt. so %, rknpu2 B2 =727 F® runtime/ T4 L7 FUWNIZHV, RpDHR—F, 77 v 7
d—Ah, VATAIUSCTT 4 b7 MU EBBRLET, B2, LubanCatd AR— ROEE,
runtime/RK3588/Linux/librknn_api/aarch64/ 5 ¢ L 27 b UN® librknnrt.so #ERL., FDOITA T Z
V&A= RV AT LD /usr/lib/ T4 L7 bVIZae—LET,

*%F Hkk 1 RKNN-Toolkit2, RKNPU2 T > X A LT A T T VDR HN—T a3 VNI EBER2WGENRH D |
Invalid RKNN model version 6 =7 —FAT A A[FEM2NH VD £9, librknnrt.so 74 77 UV 2T HT
D, X d H/3— 3 @D RKNN-Toolkit2 ZfiH L CHE rknn E7 L EEH LTI E I,

4.3.1 resnetl8 #i{T X b

RKNN Toolkit Lite2 D7 EZZFEATL, HAFL7Z Toolkit Lite2 7 4 L7 b U IZBHE)

L. ../examples/inference with_lite 4 L 27 RUNTUTDOa~ REFETLET

# Fa— NI TAOF T Lva— REG

toolkit2 > —/L (2.0.0b2) # > m— K URL:

https://www. dragonwake. com/download/LLubanCat4/7—srccode/tutorial/rknn toolkit2-dev env. zip
# 23R rknn_toolkit_lite2/examples/inference with_lite & L 7 b UICKE)

cd rknn_toolkit2-dev_env/dev_env/rknn_toolkit_lite2/examples/inference_with_lite

# HEim o~ F&2 54T (LLFIE LubanCat-4 AR — RTOT A |)

cat@lubancat:”/lubancat_ai_manual_code/dev_env/rknn_toolkit_lite2/examples/yolov5_inference$
python3 test. py

——> Load RKNN model

done

——> Init runtime environment

I RKNN: [12:36:27.361] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024-
03-24T10:31:14)

I RKNN: [12:36:27.361] RKNN Driver Information, version: 0.9.2

T RKNN: [12:36:27.362] RKNN Model Information, version: 6, toolkit version:

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 30



https://www.dragonwake.com/download/LubanCat4/7-srccode/tutorial/rknn_toolkit2-dev_env.zip
https://www.dragonwake.com/download/LubanCat4/7-srccode/tutorial/rknn_toolkit2-dev_env.zip
https://www.csun.co.jp

RE - TN H&ﬁ%*i E] ﬁ‘ﬁ“ 7 / = j‘/\‘b— . BRRIRTE?

BRAT7 /e v—RewEICTS

2. 0. 0b0+9bab5682 (compiler version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2,
target platform: rk3588, framework name: ONNX, framework layout: NCHW, model inference type:
static_shape

done

——> Running model

Save results to result. jpg!

T2 MillZ, A—F (EZoOT 2 ME LubanCat-4 A— R) IS U THInT 57T > h 7 +—250 RKNN
T NAEMH L, &R EREH D L CERLET,

4.3.2 yolovb T A b

PLFTIE. B Toolkit Lite2 HiTZH L7~ volovhs. rknn EF A2 F Fu A T AMHHLT X N&1T
VW, test.py ZER L. R—FIOn L TET VA2 — L, #imL., BREEBAHET SR EOBEZITY
F9 (test.py Y—AT7 7 ANEH T La—RESR LTI

cat@lubancat:”/lubancat_ai_manual_code/dev_env/rknn_toolkit_lite2/examples/yolov5_inference$
python3 test. py

——> Load RKNN model

done

——> Init runtime environment

I RKNN: [12:36:27.361] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024—
03-24T10:31:14)

T RKNN: [12:36:27.361] RKNN Driver Information, version: 0.9.2

I RKNN: [12:36:27.362] RKNN Model Information, version: 6, toolkit version:
2. 0. 0b0+9bab5682 (compiler version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2,
target platform: rk3588, framework name: ONNX, framework layout: NCHW, model inference type:
static_shape

done

——> Running model

Save results to result. jpg!
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EFICEETS &, HAh

yolovb_inference/test. py & cv2. imshow() Z{#

Ef% out. jpg TR RTETET,
L T i Ii

e

LT

4.4

sZ) 7

— https://github. com/airockchip/rknn—-toolkit2
— https://github. com/rockchip—linux/rknn—-toolkit2
— https://github. com/rockchip—1inux/rknpu2
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% 5 2 RKNPU2

RKNPUZ 13, RKNPU 38 L72F v 77T v b 74— AT DI R AT Ty b7 —hT 0 s I 107
A H—Tx—A (C/C++) T3, RKW Toolkit2 TT7 AFE— K SN RKN EFLE2F 7 A L, Al 7
TV = aryOFEBEZMESHELZ LN TEET,

RKNN APT #ff 3" 512, £9 RKNN Toolkit2 V— L& L Ca—H—DFET /L% RKNN EF /LA Had
HZMENHY E3 (JEE : RKNN Toolkit2 & RKNPU2 DX— g U RN B2 5 & BN WBAENH Y £
DT, FAENR=Ta r2BIRLTLZEWY) o RRKKNEFANESLNZS, RKN AP A VX —7 = — A& fifi
HALTT 7y b7+ —AETT TV r—va BTN TEET,

ARFETIL, RKNN APT 74 7 F VDB 70— X O AH 2 BRI LET,

sk EEFkk 1 7 A MEREE : LubanCatd R — K, A A—3 3 A7 AlL Debianll, PC B&H%i% ubuntu20. 04, F =
— KV 7/1/“5}3525#@ RKNN Toolkit2 i% 2.0.0b0 /3—<C 3 > RKNPU2 1 2.0.0b0 /X— 3 >, NPU KT A X
1%£0.9.2 TI,

5.1 RKNN API o

RKNN API 54 77 U 7 7 A L% librknnrt. so (RK356X/RK3588 1) T. ~v ¥ —7 7 A /L%
rknn_api. h B XL N rknn_matmul_api.h 23H YV £, Linux VAT LA TIDOITA T T 2EHTHI120L. T
ATITVIT7ANELV AT LTA T T VRBNRACEET D2MHENH Y £, W@H X/ /usr/1ib IZELE L,
N~ B —T 7 A UL /usr/include ([ ZALE L £9,

LubanCat ;R — KDL 2% 4 X —7 (Debianll, ubuntu20.04) (ZIXZ DT A 7T UVNA LA —LENT
WET, BN MLEREAIL, rknpu2 72 Y =7 MO rknpu2/runtime/T 4 L7 N MBS ERFDOT XA
LTATZVERGLTLIEEN,

RKNN APT OFEONMH LIZIE, —fEAPT A > F— T =2 — AL Puabt — API A X —T 2 —AD 25D FEN
HV £9, RK356X/RK3588 TlL., 2N HDA v X —T = —ADWGZHEHATEETRN, 2—HF—AHF—X
DPRIET R ADBDLGEEIT M APL A v —T = —2ADHEHHTEET, a—F— AT —Z W
T RLARL A BB EEAIE, MDA X —T 2 —AHHATEETR, —fFAPI &P rat— API 2R
ESEDLZEIITEERA,
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5.1.1 —fRAPI A ' F—T = — X

RKNN —ff% APT A4 > ¥ —7 = —ATlL, T—¥ Ok, IEb, BHZ & O#EEIT T T CPU TITHi,
ET NAHERRIZNPU THEITSNET, 7 —3Fo@Y T (Ef#lX rknpu api =2 —H—H A1 K&S5
&)

rknn_init ]

rknn_context
Y

rknn_gquery J

r

rknn_tensor attr{input/output)

A

frame >

inpui tensor virtual address

h 4

rknn_inputs_set

'

rknn_run
o
e l ™
rknn_outputs_get
. v

I

postprocess_cpu

h 4
i ™y

rknn_outputs_release
P,

Y

[ rknn_destroy J

R R E DAY -

- rknn_init : Z OEEIL. EEN /- rknn_context 7Y =7 AL L. RKKNEF LA o — KL,
flag B L O rknn_init_extend HEEMRIZESWTHE DM LEIEEZ EfT L £ 9,

- rknn_query : ZOBEUL, T VDOANENER, LA ¥ T L OETRM, E T HER OEFRH], SDK /3
—Yary, AEVHEAER, 22— —EROLFIREDEREZIHFTEET,

- rknn_inputs_set : ZOHIL, ETNVDANT —FERETEET, EROANEFFR—NL, &AL
I¥ rknn_input HERA 7V =7 T, EINDANCANT —F 2R ETHLERH Y £7,

- rknn_run : ZOBEIE, BT AHMEGRIFONM LA 1 RIEITLET, FFOHIRTIC rkon_inputs_set BEE
WELTT,

- rknn_outputs_get : ZOREIX, T AMEGEROH 1T — 2 2B TEE T, #ROM T — X WG T
TET,

- rknn_outputs_release : Z ORI, rknn_outputs_get BAEIZ L » THEGE SN -HAICEEGT S Y vV —
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Az L E T
- rknn_destroy : Z OBEEIX. rknn_context BILRNFOEEY YV — A &R L £,

— WK APT A H—T = — ADMHHERIFOH L 7 e —

1. k*rknn_init**B8%% C rknn_context A7 Y =7 FEFHIEL L, RKKNEF /L2 a— KL ET,

2. wkrknn_query P CTE T A O AN HOEHR TG L, BEEOEKTHEM L £7,

3. wkrknn_inputs_set**BI TET /LD AT Z 5% E L, #*rknn_run+BIECHERR 2 BT L £ 77,

4. HERRKET L7126 sekrknn_outputs_get B CTH AT —# 25 L, = — ¥ —3BERAH ZITV E
7

5. MLEEMNFET L7z 6, **krknn_outputs_releasex*BA# CHIJJNCEEHET 5 Y VYV — R & L £97,

6. 7L —ALT—XEZHEH L, wkrknn_runesBECCHER AV KL ET, T XTOHERNTET LIS,
#rknn_destroy*¢BI% T rknn_context B L OZF DR E Y VY — X &2 it L £ 4,

%At D rknn_yolovb_demo 7 A M ZZEE L, VY —Aa— FOMRMH L 7o —2fRT 5 &, —iXAPT A
H—T 2= ADFORH L7 a—N X0 BHECRY £,

5.1.2 Era b — APIf v F—T = —R

— K APT A VX —T =2 —AZMAZ T, Pua bt — APl A v F—Tx—ANH Y 4, ZHiFT—%APT OF
—XEE T v — b L, T — ¥ O&E b, BB, B#Ze EOEEE NPU TITV, T — X OfdE
L {k% CPU £ 721X NPU T\ 97,

250 APT D ERENL, A LV H—T 2 —ATEHT L —LT =X EHHT DT Y 2— L TH
DU THNET—F %2 NPUFEITREO AN AEVIZA =T 50 ENHLDICK L, Ernat—1 42—
= ATIEHEFNICHD Y TONZAEY ZEEEHT 5720, AEY abt—DF— \—~y FRHE S
HETT, Buabt—APIA v F—T 2= ZADFRHL 70— AP A/ ¥ —T = — A L TWES
B, BT NVDOANTIMIIT —2 AE Y ZRET HERIC rknn_create_mem/_from_phys/_from_fd,
rknn_set_io_mem, rknn_destroy mem 72 E DA L FZ —T = —AZMORHTVLERH Y £ 4,

2ODAPI A LV H—T 2 —ADT—HUHT7 o —|ILL FO@Y TT
(02_Rockchip_RKNPU_User Guide RKNN_SDK_V2. 0. ObetaO EN. pdf Z £ #)
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F====m === == === = B Y gy g G
i ! i I | ! I
| I : N I I 1! |
| . ‘ ! NHWC => | Model | NCIHWC2 = P\l 1
lnput | Normalize | Quantize 1 | 1L/ Dequantize | OUtPUt
4] |
: : | 1 | NCIHWC2 : Inference I NCHW/NHWC : I :
ST Sy | [y BRI SY F] L ______ PR SRR
Runtime input process (Pl NPU Runtime output process ('P1]

Figure 5-5 Data processing flow of general API

Input f’)

. I
1 1
Model 1 !
| NCIHWC2=> | \! I 0
Normalize Quantize 1 1 I Dequantize | UtPUt
: P
1
I I

I
I
]
I
I
I
-

! 7] Inference 1
1 | I NCHW :
_————a L : ot P R 1 Loofo I
by
: INPIL Runtime output process (P
1
oy
I
;!
I : E L 1
I I 1 1 ! 1
I 5 - I
1 c2= 1
1 !. s _I\\ NCITHWOSS 1L /' Dequantize 1 Output
| > ] |
b o i | NHWC/NCHW; ! !
,
- —— 1 8 i i 1

Runtime output process NP

Figure 5-6 Data processing flow of zero-copy API

EEOEORH LF ) HIHHERE T, TEFADET 22— AE Y (AN/HN/EHR/ TR 0BT
OB TORBEESL, AEVREGE (T7ANT A AT VT H/WET RLRARE) I2X-T, 3204
B a =L 7 e —IcpEcE £

1. AN/ BAAFINRT o Z A DL > TEOV Y THNDLIHE

2. AS/HAAEY DIEBIZ L > TEID B TOHNHHEA

3. ANN/HA/FBEH/FREFER AT Y PITFIC L > TED Y THREEE

ZEAZRIEONM L 7 B2 —12o W TE, RKNPU O —HF—<w =2 7 L E SR LT F &0,
72 RKNN APT 7T F 73— AP R— MR EA V H—T =2 —ZADFBFIZDOWTIL, rhknpu2 7122 = 7

kR = A b [Rockchip RKNPU User_Guide RKNN_API.pdf] . BELXORNTA T TV~ F—T 7 A )L &2 H
LT 7EE,

5.2 Linux 7’9 v b 74— ATDOT X b
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5.2.1 rknn_yolov5_demo fBil(DT R K

COBNT—KAPL A » F—T7 =—RZMEH L TEY, BAEWNRT 2 N FIRIZLLTO®@mY T9

1. 7 A MilZE4 : rknpu2 @ rknn_yolov5_demo iz L EJ :
# Fa— M) T LDV T a— REEG
toolkit2 >—/L (2.0.0b2) ¥ 7> u— K URL:
https://www. dragonwake. com/download/LubanCat4/7-srccode/tutorial/rknn_toolkit2-dev_env. zip
# A% lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo 7 4 L 7 b U IZHE)

cd lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo
F721% rknpu2 @ GitHub 7> 5 Bt

# git clone https://github. com/airockchip/rknpu2. git

cd rknpu2-master/examples/rknn_yolov5_demo

2. TARNETI/IVOEF : fijabd RKNN Toolkit2 TZAEHE X472 yolovs RKNN BT /L EEHT D0, HlOET
NVEEEGH L ET,

3. YxNVAZ VT NEFRIT Bl ar A VL TA VYA M— AV LET, PCRETY B A3 A LT 5D,
AR—=RETar AV LET,

- PO~ TR RAA A NTLHET T 723 "M 721G L, REEREZREL
NI A L TA VA= L, BT scpRrsyne REDOHTETA VA —=NAT L7 NI DT ¥
ANER—RFZatr—LET,

# 774N DT ORI, T A NI

sudo apt update

sudo apt install gcc—aarch64-1linux—gnu g+t—aarch64-1inux—gnu

#EIZLL T v Aa " A Z &2 H

# git clone https://github. com/LubanCat/gcc—buildroot-9. 3. 0-2020. 03—x86_64_aarch64-rockchip—
linux—gnu. git

# HloT 47 FUVICBEIL, GitHub MWOEG L7 v X a A Z 2T 58561%. A2 U7 +7
7 A L ® GCC_COMPILER /SR %25 51

cd lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo

g AR—F7oty IS CTAZ U MEETLET, Z 2 Tld LubanCat-4 (7= » H i3 rk3588s)
%7 A b L. build-linux_RK3588. sh Z# 347 L £7 :

Install the project..

—— Install configuration:

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_volovb_demo/install/rknn_yolovb_demo_Linu
x/. /rknn_yolov5_demo

e
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—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/1ib/1librknnrt. so

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_volovb_demo/install/rknn_yolovb_demo_Linu
x/1ib/librga. so

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_volovb_demo/install/rknn_yolov5_demo_Linu
x/.//model

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/.//model/coco_80_labels_list. txt

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/.//model/RK3562

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/. //model/RK3562/yolov5s—640-640. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_vyolovb_demo/install/rknn_yolovb_demo_Linu
x/.//model/test. mp4

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_vyolovb_demo/install/rknn_yolovb_demo_Linu
x/.//model/RV110X

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/. //model/RV110X/yolov5s—640-640. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/.//model/test. h264

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_vyolovb_demo/install/rknn_yolovb_demo_Linu
x/. //model/RK3566_RK3568

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_volovb_demo/install/rknn_yolovb_demo_Linu
x/. //model/RK3566_RK3568/yolov5s—640-640. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_vyolovb_demo/install/rknn_yolovb_demo_Linu
x/. //model/bus. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/. //model/RK3588

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo/install/rknn_yolovb_demo_Linu
x/. //model/RK3588/yolov5s—640-640. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_vyolovb_demo/install/rknn_yolovb_demo_Linu
x/. /rknn_yolov5_video_demo

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_vyolovb_demo/install/rknn_yolov5_demo_Linu
x/1ib/1librockchip_mpp. so

—— Installing:
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/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_vyolovb_demo/install/rknn_yolovb_demo_Linu
x/1ib/1ibmk_api. so

/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo

. /build-Tlinux_RK3588. sh

B A ANAMETTLHE, e s T AT install T 4 L7 MVIZA VA M=V ESNET, ZDOT 4 L7
RV ORNEFEZR—RIcart’—LET, T2 Tldrsync 2~ REiW T scp 2~ R2fEH L THR— RIZE
MLET

rsync —avz ./install cat@192.168.11.241:"

EARYES

scp -r ./install cat@192.168.11.241:"

4. T A MIE AT -
B AAN=AT L7 NVIZEIOEZ, BIOA A =N TATZVEMEHLTT n s T AEET
cat@lubancat: /install/rknn_yolov5_demo_Linux$ export LD_LIBRARY_PATH=. /lib
# o~ ROFEHEICHES T, A— RS THET LV E2MFH

. /rknn_yolov5_demo <rknn model> <jpg>

BT 74NV OETIIEEBEFEHAL T, a~r FE23FEITLET (LubanCat-4 R— K& T A M 55415,
build-linux_RK3588.sh TCa v "A L E&NT-7a /I L 2HLET) .

cat@lubancat: /install/rknn_yolov5_demo_Linux$ ./rknn_yolov5_demo . /model/RK3588/yolovbs—
640-640. rknn . /model/bus. jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0. 45
Read . /model/bus. jpg ...
img width = 640, img height = 640
Loading mode. .
sdk version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14) driver version: 0.9.2
model input num: 1, output num: 3
index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
w_stride = 640, size_with_stride=1228800, fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=—128,
scale=0. 003922
index=0, name=269, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=1632000, w_stride
= 0, size_with_stride=1638400, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=83, scale=0.093136
index=1, name=271, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size=408000, w_stride
0, size_with_stride=491520, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=48, scale=0.089854
index=2, name=273, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000, w_stride
0, size_with_stride=163840, fmt=NCHW, type=INTS8, qnt_type=AFFINE, zp=46, scale=0.078630
model is NHWC input fmt
model input height=640, width=640, channel=3
once run use 31.821000 ms
loadLabelName . /model/coco_80_labels_list. txt
person @ (209 243 285 507) 0.883131
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person @ (477 241 561 523) 0. 866942

person @ (110 235 231 536) 0. 825886

bus @ (92 129 553 466) 0.703667

person @ (80 354 121 516) 0.326333

loop count = 10 , average run 26.382100 ms

B &I out. jpg HIfgEHIL, R—FOY AT LA ETERRT L0, PCICHREL TRRTLZENT
EREN

O—H)VET FERERT H7-01Z, rknn_yolovb_video_demo v 7T AEFEITLET

# o~ MEHE

. /rknn_yolovb_video_demo <rknn_model> <video_path> <video_type 264/265>

B ETAZIUGL T, h264 B L TVh2656 2 b U — A ETHICEMT 50 FOa~y FE/HALE
j——

# h264 A N VY — A BT AT

ffmpeg —1 xxx.mp4 —vcodec h264 out.h264

# h265 A b U — A BT AT

ffmpeg —1 xxx.mp4 —-vcodec heve out. heve

# 774NV INOETNEETAEHEHALTCa~vr FEFEITLET (7 A hidbuild-1inux_RK3588. sh T
avRANINTET e T LEFEHL, 77 40 hO test. h264 E 7 A &l H Lﬂ\i?“)

cat@lubancat: /install/rknn_yolov5_demo_Linux$ ./rknn_yolov5_video_demo ./model/RK3588/yolovh
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s—640-640. rknn . /model/test. h264 264
cat@lubancat: /install/rknn_yolov5_demo_Linux$ ./rknn_yolov5_video_demo . /model/RK3588/yolovh
s—640-640. rknn . /model/test. h264 264
Loading mode. .
sdk version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14) driver version: 0.9.2
model input num: 1, output num: 3
index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003922
index=0, name=269, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=1632000,
fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=83, scale=0.093136
index=1, name=271, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size=408000, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=48, scale=0.089854
index=2, name=273, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000, fmt=NCHW,
type=INT8, qnt_type=AFFINE, zp=46, scale=0.078630
model is NHWC input fmt
model input height=640, width=640, channel=3
app_ctx=0x7fca0855e8 decoder=0x14b80eal
read video size=4473796
0x150d43e0 encoder test start w 1920 h 1080 type 7
input image 1920x1080 stride 1920x1088 format=2560
resize with RGA!
rga_api version 1.9.1_[4]
once run use 3b.674000 ms
AN
reset decoder
waiting finish
# BN, BIEEDT 4 L7 R U IZ out. h264 B 7 ARSI, R— ROV AT LA ETET A EFHAEL
THRET A TEET,

rtsp EFA A R —I 7 OF A M rknn_yolovb_video_demo ZffiiLE 7,

# o~y NMEHFE

. /rknn_yolov5_video_demo model/<TARGET_PLATFORM>/yolov5s—640-640. rknn <RTSP_URL>
265

# m—J /LT ffmpeg ZfEH L CRISP A U — 7 %7 X M 5121%, £ RISP r—"—ZEH) L *
T, 2OV —BERFINy 7 7T RTEITINET,

# MediaServer Zfif L ¥4 (Y7 /L2— KD dev_env/rknpu?/examples/3rdparty/zlmediakit 7 1 L
7 NUMPBERELET)

sudo . /MediaServer &

# ffmpeg A MU —= 77 A b, WAM%IE rtsp://127.0.0. 1/1ive/stream, 7 A s B 4 test.mpd %
fEAHLET,

ffmpeg -re —i 7. /model/test.mp4” —vcodec h264 —f rtsp -rtsp_transport tcp
rtsp://127.0.0.1/1live/stream

# a~v U REEITLTC, fidoe—h LA ) — 7 T4 rtsp://127.0. 0. 1:8554/stream &7 A k
LEd, ZHuET A NEHTY,
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cat@lubancat: /install/rknn_yolov5_demo_Linux$ ./rknn_yolov5_video_demo ./model/RK3588/yolovh
s—640-640. rknn rtsp://127.0.0.1/1live/stream 264

EAEEOF—ZLTKRTLET, REICHAEDT 4 L7 FUIZ out. h264 EF ARARK S, A—FD
v A fl\J:/CtTj‘f I:EI:ELJCT/ %%ﬁénu(% ’7‘@

5.2.2 Buwab— API f ' F— 7 =—RADH

T A MIIZRENPU 72 =7 R 7 7 A4 )LD examples/rknn_api_demo_Linux 7 4 L 27 kU x5 HS
TH), Fa— R TAOa— KNSR TEET, ZOBI T, MobileNet-vl 2 L CHEEE#H A
ITWET, Linux 77 v F 74+ —L ETT A M 256, RGA ZHEHT 256 L LARVWGED 2 2DH)
N FET,

. o7y —2a— KO :

# Fa— M) TAOY T a— REEG

toolkit2 > —/L (2.0.0b2) # 7> 1m— K URL:
https://www. dragonwake. com/download/LubanCat4/7—srccode/tutorial/rknn toolkit2-dev env. zip
# A% lubancat_ai_manual_code/dev_env/rknpu2/rknn_yolov5_demo 7 4 L 7 b VIZHE)

# F£771% rknpu2 @ GitHub 72> 5 Eifs

# git clone https://github. com/rockchip—linux/rknpu2. git

# cd rknpu2/examples/rknn_api_demo/src/rknn_create_mem_demo. cpp
# 7Ny —2a—RFRoO7 4 L7 NICHIYEZ
cd rknpu2/rknn_api_demo

2. oI NdDa AL
LubanCat-4 FCE#a L A LT 562~ LET :
SUNANNRETTHE, Ta T NIBEDT 47 U O install/ A VA M= INET,

cat@lubancat:”/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux$ . /build-
linux_RK3588. sh

—— Configuring done

—— Generating done

—— Build files have been written to:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/build/build_linux_aarch64

[ 25%] Linking CXX executable rknn_create_mem_with_rga_demo

[ 50%] Linking CXX executable rknn_create_mem_demo

[ 75%] Built target rknn_create_mem_demo

[100%] Built target rknn_create_mem_with_rga_demo

[ 50%] Built target rknn_create_mem_with_rga_demo

[100%] Built target rknn_create_mem_demo
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Install the project..

—— Install configuration:

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/. /rknn_create_mem_demo

—— Set runtime path of
” /home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Lin
ux/. /rknn_create_mem demo” to “1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/. /rknn_create_mem_with_rga_demo

—— Set runtime path of
” /home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Lin
ux/. /rknn_create_mem with_rga_demo” to “1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/. //model

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/.//model/dog_224x224. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/.//model/RK3562

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/. //model/RK3562/mobilenet_vl. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/. //model/RK3566_RK3568

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/. //model/RK3566_RK3568/mobilenet_v1. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/.//model/RK3588

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/.//model/RK3588/mobilenet_v1. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/1ib/librknnrt. so

—— Installing:
/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_demo_Linu
x/1ib/librga. so

/home/cat/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux

e

3. T NDT A
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# HEDOFT 27 MY Tinstall/rknn_api_demo_Linux C rknn_create mem demo Z{HEHL TT Ak
cat@lubancat:”/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_de
mo_Linux$ . /rknn_create_mem_demo model/RK3588/mobilenet_v1.rknn model/dog _224x224. jpg
rknn_api/rknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14), driver version: 0.9.2
model input num: 1, output num: 1
input tensors:
index=0, name=input, n_dims=4, dims=[1, 224, 224, 3], n_elems=150528, size=150528,
fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=0, scale=0.007812
output tensors:
index=0, name=MobilenetV1/Predictions/Reshape_1, n_dims=2, dims=[1, 1001, 0, 0],
n_elems=1001, size=1001, fmt=UNDEFINED, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003906
custom string:

Begin perf ...
0: Elapse Time = 2. 84ms, FPS = 352.11
Topb
0.984375 - 156
0.007812 — 155
0. 003906 — 205
0. 000000 - 0
0. 000000 - 1

# FAEDOFT L2 MY install/rknn_api_demo_Linux C rknn_create mem with rga_demo % {f FJ
LTT A b
cat@lubancat:”/lubancat_ai_manual_code/dev_env/rknpu2/rknn_api_demo_Linux/install/rknn_api_de
mo_Linux$ . /rknn_create_mem with_rga_demo model/RK3588/mobilenet_v1.rknn model/dog_224x224. jpg
rknn_api/rknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14), driver version: 0.9.2
model input num: 1, output num: 1
input tensors:
index=0, name=input, n_dims=4, dims=[1, 224, 224, 3], n_elems=150528, size=150528,
fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=0, scale=0.007812
output tensors:
index=0, name=MobilenetV1/Predictions/Reshape_1, n_dims=2, dims=[1, 1001, 0, 0],
n_elems=1001, size=1001, fmt=UNDEFINED, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003906
custom string:
rga_api version 1.9.1_[4]

Begin perf ...
0: Elapse Time = 2.84ms, FPS = 352.73
Topb
0.984375 — 156
0.007812 — 155
0. 003906 — 205
0. 000000 - 0
0. 000000 - 1
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AT, AN 55087 3V L ZOMRNITENET, RRKOWREFFOHT I VL 156 T,

4, ¥oabt— APl f v H =T =2—ADHF|ID Y —Aa— R :
RGA Z{H L 722 W5 D H ( rknn_create_mem_demo.cpp ) Y —AZ ZTHEIZ L TL X,

5.3 Android 7’7 v P 7 —ALTDT A b

Android 77 v 74— AL TRKNN BT VA FETT 555 GRBETT, LT TIXRKNPU2 YR Y =7 b &
BBV T A N EITWET,

%k B Bk LubanCat @ Android 4 A — Y & BE< FNAIZ DWW TIE, Android F2— MU 7 AZZHLTLE
SV, Fa— kY T7AOT A M LubanCat—4 B L WM Android 12 4 A— &AL E£1,

VAT LAEEENIR, adb ZEH L TR — NIRRT HOMLERH Y £7°, EARH 72855 D USB R — MMZ DWW T
X, 7A v I AFZ— b TA RON— R =TitBHEZZR L T 7Z &V, LA Tl LubanCat—4 % f]iZ, USB-
Type C— 7NV AHH L TAR— RO USB3.0 OTG A"— MMZHEE L. &9 —FH% PCICHHE L5,

‘ IR IfF ’ Audio I/F

MIPICSI } [Power Ind.

System Ind

MIPI DSI Jl eMMC

Debug
port
USB2.0"2 l 4 y | . USB200TG
—
RTC l : Power Key
Power I/F
L . l Recovery
UsSB3.0*1 | Key
usB2.0* | * —_——
J;_ [ Lo | MiniHDMI
Giga LAN E— L .. 9 L
L .2 MaskRom
Key
‘FAN VF H 40Pin I/F H DDR H Me ’

Pawer I/F ’

(UART/I*C/SPI/PWM) RK35885

PC (ubuntu A7 L) Tadb ZEHL TT A AT LET :

root@YH-LONG: “# adb devices

*% daemon not running; starting now at tcp:5037
* daemon started successfully

List of devices attached

Tfbff6£219991594

device
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5.3.1 rknn_yolov5_demo (DT R k

1. Flz B KO a A 7 DG -

# rknpu2 github > 6B
git clone https://github. com/airockchip/rknn-toolkit2. git
cd rknn-toolkit2/rknpu2/examples/rknn_yolov5_demo
#AR~==a2 T I)LVHD toolkit2 Y —/L (2.0.0b2) #7112 — K URL H>6 5
https://www. dragonwake. com/download/LubanCat4/7—srccode/tutorial/rknn toolkit2-dev_env. zip
# 1% rknpu2/examples/ rknn yolovh demo 7 4 V7 kU I|ZKHE)
Zed dev_env/rknpul/rknn_yolovh_demo

NDK > — /L% https://developer. android. com/ndk/downloads?hl=ja mHEE L., Fa— KU T LOT
A MIITHESRE SN D NDK X—2 3 o (android-ndk-r17c, Linux x86 64 £ b) ZfEH L E4, BUEL-
zip 7 7 ANVEBET 0 L7 b VIR L E T,

ri7c

r17c Changelog

android {
ndkVersion "17.2.4088734"
}
Size
Platform Package SHA1 Checksum
(bytes)
Linux android-ndk-r17c-linux-x86_64.zip 709387703 12cacc70c3fd2f40574015631c00f41fb8a39048
android-ndk-r17¢c-darwin-
Mac , 675001485 = f97e3d7711497e3b4fafoe7b3fa0f0da00bb649c
x86_64.zip
Windows 32-
b_t'n ows android-ndk-r17c-windows-x86.zip = 608358310  5bb25bf13fad94ee6c3433474¢72a90008f9f6a0
I
Wikidows 642 .
g ot 650626501  3e3b8d1650f9d297d130be2b342dbo560035992
bit x86_64.zip

2. rknn_yolovb_demo ] = /XA L

: O B ET
cd rknn-toolkit2/rknpu2/examples/rknn_yolov5_demo

ANDROID_NDK_PATH=/mnt/d/rk/android-ndk-r17c

. /build—-android_RK3588. sh
—— Check for working C compiler: /mnt/d/rk/android-ndk-r17c/toolchains/1lvm/prebuilt/linux—
x86_64/bin/clang
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— Check for working C compiler: /mnt/d/rk/android-ndk-r17c¢/toolchains/11lvm/prebuilt/1inux—
x86_64/bin/clang — works

—— Detecting C compiler ABI info

— Detecting C compiler ABI info - done

— Detecting C compile features

—— Detecting C compile features — done

—— Check for working CXX compiler: /mnt/d/rk/android-ndk-r17c/toolchains/11lvm/prebuilt/linux-
x86_64/bin/clang++

— Check for working CXX compiler: /mnt/d/rk/android—ndk-r17c/toolchains/11vm/prebuilt/linux—
x86_64/bin/clang++ —— works

—— Detecting CXX compiler ABI info

— Detecting CXX compiler ABI info - done

— Detecting CXX compile features

—— Detecting CXX compile features — done

—— Found OpenCV: /mnt/d/rk/rknpu2-1.5. 2/examples/3rdparty/opencv/OpenCV-android-sdk (found
version 73.4.5")

—— Configuring done

—— Generating done

—— Build files have been written to: /mnt/d/rk/rknpu2-
1.5.2/examples/rknn_yolov5_demo/build/build_android_v8a

Scanning dependencies of target rknn_yolovb_video_demo

Scanning dependencies of target rknn_yolovb5_demo

[ 11%] Building CXX object CMakeFiles/rknn_yolovb_video_demo. dir/src/main_video. cc. o

[ 22%] Building CXX object CMakeFiles/rknn_yolov5_video_demo. dir/src/postprocess. cc. o

[ 33%] Building CXX object CMakeFiles/rknn_yolov5_video_demo. dir/utils/mpp_decoder. cpp. o

HAERE. ..

[ 88%] Built target rknn_yolov5_video_demo

[100%] Linking CXX executable rknn_yolov5_demo

[100%] Built target rknn_yolov5_demo

[ 66%] Built target rknn_yolov5_video_demo

[100%] Built target rknn_yolov5_demo

Install the project..

# AR ..

B arv M rEnra s 7 s%, BIEOT 4 V27 NYKNO install 74 AFICA VA M=/ ENE
7

3. T LhEkR— RiCHRE
# rknpu2 github ™6 HUS
git clone https://github. com/airockchip/rknn-toolkit2. git
cd rknn—toolkit2/rknpu2/examples/rknn_yolov5_demo
#AR<==o2 T VHD toolkit2 Y —/ (2.0.0b2) ¥ r— K URL 6 EUS
https://www. dragonwake. com/download/LubanCat4/7—srccode/tutorial/rknn toolkit2-dev env. zip
# 1% rknpu2/examples/rknn_yolovh demo 7 4 V7 ~ U IZHHE)
ted dev_env/rknpul/rknn_yolov5_ demo

adb root
adb push install/rknn_yolovb_demo_Android /data

adb shell
rk3588s_lubancat_4_hdmi:/# cd /data/rknn_yolov5_demo_Android
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1k3588s_lubancat_4 hdmi:/data/rknn_yolov5_demo_Android

rk3588s_lubancat_4_hdmi:/data/rknn_yolov5_demo_Android# export LD_LIBRARY_PATH=. /lib

rk3588s_lubancat_4_hdmi:/data/rknn_yolov5_demo_Android# chmod +x rknn_yolov5_demo

rk3588s_lubancat_4_hdmi:/data/rknn_yolov5_demo_Android# . /rknn_yolov5_demo . /model/RK3588/yol
ovbs—640-640. rknn . /model/bus. jpg

model input num: 1, output num: 3

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
w_stride=640, size_with_stride=1228800, fmt=NHWC, type=INTS8, qnt_type=AFFINE,

zp=—128, scale=0. 003922

index=0, name=output, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=1632000,
w_stride=0, size_with_stride=1638400, fmt=NCHW, type=INTS8, qnt_type=AFFINE, zp

=-128, scale=0.003860

index=1, name=283, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size=408000, w_stride=0,
size_with_stride=491520, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128,

scale=0. 003922

index=2, name=285, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000, w_stride=0,
size_with_stride=163840, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128,

scale=0. 003915

model is NHWC input fmt

model input height=640, width=640, channel=3

once run use 31.285000 ms

loadLabelName . /model/coco_80_labels_list. txt

person @ (209 244 286 506) 0.884139

person @ (478 238 559 526) 0.867678

person @ (110 238 230 534) 0. 824685

bus @ (94 129 553 468) 0. 705055

person @ (79 354 122 516) 0.339254

loop count = 10, average run 29. 712800 ms

adb pull /data/rknn_yolovb_demo_Android/out. jpg ./
/data/rknn_yolovb_demo_Android/out. jpg: 1 file pulled, 0 skipped. 25.3 MB/s (190629 bytes in
0.007s)

FATRHCTA T T IVRBRAEZHELET, VAT ALET 7NV ETA VA M= LENTNDLTAT T
VEMHT 256, R—ROT U 2ALTA 77V EEHTLHLERHLNE LIVEYA (Android ¥ A7
L@ /vendor/1ib64/1librknnrt. so ZE X2 %) | B LW rknn_server, RKNN Toolkit2 N\—T 3 v & T
BADLTAT TV NR=Va b —HSEET,

5.4 &Y U

~https://github. com/rockchip—1inux/rknpu2

~https://github. com/airockchip/rknn-toolkit2
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6= ANTHEE

AREE T, AN LHAREIC BT 2 FEARR 2 50 2 M LIS L3, ALAERIIIER I < O 2 17
DB, TRTOMBMEFMICHIT 5 2 LI TEEHA, SBICFELOAAEIC OV TIE, #EIEH
BOBE) L7 TELEE N,

6.1 NLAEOBE

NTHHE (Artificial Intelligence, B&FF AL) X, =LA/ THY, a2 Ba—HXIZAFERLT
E2IZEZ. FO, MEEZMRT DR A RS 28T, ANLARIX, AMOMBBZ AR L, B
HEICHX R Z#F(TTEHLOICTHLOTT, HlzIE, BT OMEORGR, BELEISEOEIR /R &
PV ET, NLEEEIE. BAE ., s, ARSHEAE, avva—Feday, =% AN—Fby
AT A, Mmool SESEREINEFEERALTCOET,

NLHBED BRI R BB AL LTI, B & T 4 —7 7 —= 0 VB ER bAIRIRFIETT,
B E L, REDT —Z N HAZ =02 RO D 2 e TELEIN T, =770 X4
Ol ZB LT, BT E T Ea— 2B ENCTH, 58, 7722007 BRREZITI Z L
ZAREIZ LE T,

T AT T == TR, REEO— B THD . AROBMHRER v N T — 7 OfEE & BERE &2 R L
T, EBEBMRER Y VU= BEET D 2 LT, KB T — X OFEE Sl & R 21T M
RREORSERET ) 7 A AZER L4,

ANTHBEIR, B L%, 2oREZHEET SRIAEM & LT, R bicE < O & et 24 4t L
TWET, EFzdEL, A/ ~—YarzfgiE L, WANRBELZRT 2700 FEE LT, ATH
REITHTIE & FERED el DTV E T,

6.2 HEREE

Bk 7#E  (Machine Learning, WEFR ML) 13, ATHEOHZELNETHY, 77— Oz @E L T=
VE:“‘&@‘I‘%EE%Q@E"JﬁlﬁﬁéﬁéﬁYf%ﬁ%‘Eb’Cb\iﬁ‘o ‘H‘y7°/b§‘_&ﬁ)%\$gébf%}:gﬁ (:‘E‘:j“
V) EEGL, TORTHEITVET,

M OEBIZIX, KREOT =V TANRIET —2 L L TRETHY . ZHUTxET 571
LHEMEPRSEZL L THHAENET, 26D T—XEZFWVWTETADIE T A —ZDOJEEZITH =
LT, MCEET LT Y AT EREIL L, L0 EMAREER S PRARMT S LN TEET,

Ktk 7o ) X a0%, MEOMESRLESRICN U CEIRB L ONEA ShvEd, — iR 7
I Y XNTE, BRI, PR T 4 v ZElg, REAR, PAR—IRITF—< T A =T RS X
Za—J Ry NU—7 REFELRERBY £,

BRI, Bl HEED AT AR E SEIERGHTRISHESATWET, fliX, EFRS
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iz

7 -, Ekit%*i E| ﬁ-}“ 7 J ua ‘:/\‘ — (. HARIRTHE?
BA7 Y ) B U—Rb RIS
i, BCEE 2R L TR O T &2, 3B, ERMKIREAZ T 6 2 e TEET, e
ST, VRAIZFHE, EHA=T Y 7 EEEREIEHIET, #HE AT LTI, EEE
NGB HEESCa Ty 7 a2 ) o 7R LET,

6.3 T4 —TTF7—=27

T4 —7F—=27 (Deep Learning, W&Hr DL) X, #k=E 7 LTV XADOHF TR HER ST
LZ0HO—DTHY, IHFEREIREREZET, (EROZ OB ET VT XAZH- TR LT,
REE T, NTAHRER Y h T — 2 ZHRS<EMTE 7 LT XA THY . AFHOMOME) = 2L T,
M2 T — 2 D gl & T 21TV E

TA—T T T OFRLERDEZ T, EEMER Y N —7 OfFETT, it BEo L
ND=a—ar THREINTEY, FL-UNRANT —F ZNBEBIOER L, TOMEZRO L~
fRELET, INHOFy NU—7 BREIOBRERE AT AT, REOJIFT —% %AW CTHBEIMIZH
I, *y NI RTF = DDA FEBLOME L, I THORBELZR LIS 2 &0
TEET,

T4 =T T—= T OE, FIC200HEKIERLET, FIZ, REOT—INHRF—%
HEEICHEE LR R T DEN T, B0, "— Ry =7 OHEEHOm EE KEET—2t% v hOFH
AREMEIC LD . RESRE T T VOIS K0 ERATEENORMNZ o7 LT,

ANTHEE, BWFEE, T4 —7 7= 7 ORBRZMBEIORTLUTOL 51220 £7,

SFEROFHOET
EBNICRET

F— S EN RS
K-S e
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6.3.1 AL#ERy hU—7

ANTHRE% > U —2 (Artificial Neural Network, B&FR ANN) &, #f&% > N U — 27 F - 13T
FL BRI, EOMEE y U — 7 OREYE LSRR A B L - BeEE T LT,

LIFiE, B—D=a—nrOiEX T

a2 w2
//

1

KD al an Z==2—a > DAS, wl wn K ARG T DEA, bidA AT A, FIIFERERE OF
PEAEBEED) |\ tii=a—m O ERLTWET,

ANE R E tHORE

Y

H—DAT=a2—0 OBEITHM T, EHERBELZERT 720121, Bo=a—ua 23
LT BLERSHY £, 20X IIC, FFEOHER FTIECIERIBZEFETHITo=2—v D%y b
T—27 0N, MRy NU—27TT,

R b U — 2 OREREEES, ADE. FBIE, BB CHRSET, RO, BB
i 2 B LMK b U — 2 B v U2 LI, RIS 0 X 5 ATRIEE & o
Bt B T T,

MR > MU — 7 O E R &N, T A, RIS BEIICIRE SN, T2 58 L CIEMER
TR EATH) ZEMTED X720 F9, T nEATIE, a7 /LI ALz H L THK
BB OARZFE L, FBOBREL L NS T AT L T, FPHRIREER L ZBEOBROMEL /ML £
ﬁ—o
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6.3.2 T4 —TSF—=V T T VL —LT—7

TA—TT—=r 77 L= U= %, REFEETNOEE, J, T 23R THY T MY
2T IATTVTT, ZNHDT7 L —ATU—7 %, ®ERMRE, FRIERSNTBEATT 4~ AP,
HEWMY 72 EOMREERIRIE L, T4 —7 7 —=> 7 a— FOEREBENORMICLE T, LRI, —
W iR E 7 L — BT — 7 O T

- TensorFlow : Google WA —7" Y —Z2ftLT=. OB ANRDHDLT 4 —T TFT—=0 T T L —LTU—TD—
Dy T T =TT TIHESWIEEGTRERA L, D077y b7+ — L EEEETFR— N LET,
- PyTorch : Facebook WA —7" vV =2 LT=T 4 —TF T —= 77 L —LU—2, Torch 74 77 VI|TH
S&., Python TREik &, B 7 7 L AEMO 2R — L ET,

- PaddlePaddle : Baidu WA —7 >V — 2L LT EXEMT 4 —7 7 —= 777 v N7+ —LT, EEFE
Oay hbv—=v 7R T L — LU —0 EEETATIAT TV = RV —Z 2 RORFES Y b, &
BRY—/LarsR—3 M EHEELTWET,

- Caffe: AV Ea—FEVa VHRAIITH LT 4 —7 7 —=0 7 7 b —AU—7 T, BRORIFFHE
LR 2 R & L E T, Caffe ld. B3, Wik, Bt /AT —a Rl x 2 7IEH
SNDFRFEATT VAR L E5,

- MXNet : Amazon, Vv RV K%, H—XX— R0 U KPR EDEE - RTFLTWETFT 4 —FF—= 7
TU—AU—7, ShREEFEEERKILT D0, YRy Tur oI v riaailra s oI v
TOREBHEAZYAR— L. HEO PUBLOERD~ NIRRT — VT v S TEET,

FEHOT7 L —AU—7 Ottt . Theano, Keras, Chainer 72 &, < DF 4 —F F—= T T L —ALTJ—
IRHY ET,

6.4 FEEEDHE

- Dive into Deep Learning (D2L) (https://d21.ai)
- Deep Learning Book (https://www. deeplearningbook. org/)

- Neural Networks and Deep Learning (http://neuralnetworksanddeeplearning. com/index. html)

6.5 B2E&Y U

- [Htk~E (Wikipedia) ]

- [T 4—7F—=> 7 (Vikipedia)]

- [22—IN XXy bPTU—7 (Wikipedia)]
- [PaddlePaddle F=— U 7 )]

- [TensorFlow ¥V VY —X]

- [PyTorch F#a— VU 7))
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B 7 B FEIHSTRE - PaddlePaddle

7.1 PaddlePaddle (Z2oVNT DI

PaddlePaddle (%, Baidu DZHIIbO-5T 4 —7 T —=0 FHINOMIE L B2 % A G % HARIC,
FAN—T T T pay h—=r TR T L — LT~ BT ATA T T, o Ry -1
ROBFE Xy b, BERY—NLarR—xr Ma—Kbll, MRSE, I—7 Y —A0EERT 1 —
TIT—= T Ty T+ —ALTT,

PaddlePaddle 17 CIZ 477 F NDBAFEH 24D, PaddlePaddle #3256 TOET /VEERK L, 18
Tt DAERPHURIZ Y — 2 282 L CTUWWE 3, PaddlePaddle IZBHFE DN THIZ ATl DT A F T 2 EBL L,
AJERZEHRT22L2 KB L, BT 79 h 74 —L L LTETETELOEEXEDOA T PV ME
Ty 7T L= REXZTHET, 20224F 12 AR R T, BEEREORIIHEICL D &, PaddlePaddle (7
EOT 4 —7 7= TG TROAIGHSNTWET 4 —F F7—=0 T 7L — AT = LR T T v
N7 43— b0 535 FANDOBREEEZED, 20 HHOMESLCHIAICY —E X 24t L, PaddlePaddle %
6T TOETNEBELTWET,

ARFETIL, PaddlePaddle Z#J&IC, HRTES TS X7 Z5%EM L, Lubancat AN— RIZT 7
BALEYT, ZOEZELT PaddlePaddle X OT 4 —F T —= 7 ET VIOV TRBICHEL £7,

a7 A MEREEIX Lubancat "R— KT Debianll Zf#FH L. PC i% ubuntu20.04 T,
PaddlePaddle X CPU N—2 3 »TH Y . rknn-Toolkit2 /N—T 3 1% 2.0.0 TI,

7.2 PaddlePaddle A > X h—Jb

pip D/3— 3 3 20.2.2 BLEIZEEL 720 | A A R —/VRIIZ,

pip D= g VEMERLEL & D,

source /project-Toolkit2/.toolkit2_env/bin/activate

(. toolkit2_env) (base) csun@CSUN-PC-0013:"$ pip ——version

pip 24.0 from /home/csun/project-Toolkit2/. toolkit2_env/1lib/python3. 8/site—packages/pip
(python 3.8)

N=Va UPMRWGEE, Ty 77 L—RLET,

pip install ——upgrade pip

# PC T pip3 Y — /L& LT PaddlePaddle CPU N—T 3 & A A h—/L

pip3 install paddlepaddle

GPUN—T g A A N—)b

pip install paddlepaddle—gpu

*BFR D 2.6.1 3=V a B A LA R—LTHI LI ET,

ENVIVIA #:0D pypi index & A A h—/b

pip install nvidia—-pyindex

#

#cuDNN &A1 A b—JL
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pip install nvidia—cudnn—cul2

AVAN=NV LTSS, TiiA vyE—YRHLNET,

(. toolkit2_env) csun@CSUN-PC-0013:"/project-Toolkit2/rknn-toolkit2-2.0.0/rknn-
toolkit2/examples/onnx/yolov5$ pip install nvidia—cudnn—-cul?2

Looking in indexes: https://pypi.org/simple, https://pypi.ngc.nvidia. com

Requirement already satisfied: nvidia—cudnn—cul2 in /home/csun/project—
Toolkit2/. toolkit2_env/lib/python3. 8/site—packages (8.9.2.26)

Requirement already satisfied: nvidia—cublas—cul2 in /home/csun/project—
Toolkit2/. toolkit2_env/lib/python3. 8/site—packages (from nvidia—cudnn-cul2) (12.1.3.1)

BIA 77 VDY 7 2AERK

cd /home/csun/project-Toolkit2/. toolkit2_env/1ib/python3. 8/site—packages/nvidia/cudnn/lib

In —s libcudnn. so.8 libcudnn. so

cd /home/csun/project-Toolkit2/. toolkit2_env/1ib/python3. 8/site—
packages/nvidia/cublas/1ib

In —s libcublas. so. 12 libcublas. so

AR BR BERR E

nano /project-Toolkit2/.toolkit2_env/bin/activate

B TRFL/ N A &R0

export LD_LIBRARY_PATH=/home/csun/project-Toolkit2/. toolkit2_env/1ib/python3. 8/site—
packages/nvidia/cublas/1ib:$LD_LIBRARY_PATH

export LD_LIBRARY_ PATH=/home/csun/project-Toolkit2/. toolkit2_env/1ib/python3. 8/site—
packages/nvidia/cudnn/1ib:$LD_LIBRARY_ PATH

AR BR B P R

deactivate

source /project-Toolkit2/.toolkit2_env/bin/activate

# A AN—IVEMHRT DHIZD, Python £ ¥ —7"U ZIZAY T,

python

import paddle

paddle. utils. run_check ()

EARYES

python —¢ “import paddle; paddle.utils.run_check()”

BAVAP—NE2HRL, XN—Va UERERTRLET,

print (paddle. __version_ )

HCPU N— 3 V OA

Running verify PaddlePaddle program ...

10608 06:58:04. 996460 626764 program_interpreter.cc:212] New Executor is Running.

10608 06:58:05. 024521 626764 interpreter_util.cc:624] Standalone Executor is Used.

PaddlePaddle works well on 1 CPU.

PaddlePaddle is installed successfully! Let’s start deep learning with PaddlePaddle now.

BEUVNMT GPU N— 3 DS

Running verify PaddlePaddle program ...

10608 07:02:20. 359321 628464 program_interpreter.cc:212] New Executor is Running.

W0608 07:02:20. 359508 628464 gpu_resources. cc:119] Please NOTE: device: 0, GPU Compute
Capability: 6.1, Driver API Version: 12.2, Runtime API Version: 11.8
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W0608 07:02:20. 359935 628464 gpu_resources. cc:164] device: 0, cuDNN Version: 8.9.

10608 07:02:20. 965610 628464 interpreter_util.cc:624] Standalone Executor is Used.
PaddlePaddle works well on 1 GPU.

PaddlePaddle is installed successfully! Let’s start deep learning with PaddlePaddle now.

# &7 1C PaddlePaddle is installed successfully! Let’s start deep learning with
PaddlePaddle now. |
# RSN, A A PV T,

PRI 7R A A M=V B [ A M= A K]
(Run the following command to install (paddlepaddle.org.cn)) #ZHMBL T F XU,

7.3 FEXBFHEBEF R

TEEIHTHRL A7 1L, ERFE ST CRLILERA SN TWAHO—>THY, iy 7
IWIRET N THDHI2D, FIOEICIEFIZHE L TWET,

A A7 DEEHIRRAIVILL T O (Ki% Paddle DF 22— h U 7 AMnD) Z2HBEICLTLIEE N
PaddlePaddle %27 4 — 7' T —= 7 AfiF=2— U T
https://github. com/PaddlePaddle/book?tab=readme—ov—File

I

Data Processing Encapsulation Funciion — [ Read File } — [Preprncessmg] — [r‘.synchmnous]

- Multi-Layer Activation i

Grid Structure Single Layer Nelwork — { Grid } —> [ Function ] —> [ CNN ]

Model Design
Mean Squared Emor CrossEntropy + SoftMax
SGD —> E_esming Rate} _— [ Momentum/AdaGrad/Adam } —_— [Regu\arizatmr]
Training Configuration
Resource : s i Multi-Machine
Single Machine CPU — { GPU J —» [ Multi-Card
[

Training Process Training —_— [ E::l?ﬁgfn ] — [ Validation ] —_ [ Plotting ]

i et Sema
Scenario

| 1 : The vertical minimalist solution

;

7.3.1 BIHIAH=a2—F )V Xy NU—2

BHIAI =2 —F )% b T —72 (Convolutional Neural Network, CNN) l%. Rz B a—H
VarTRESBHINTODETAMETT, ONT —F7 7 F Y ICHESETME, avBa—2y
Va OB THERNARHMNEZEDTRBY, SHDIFEAEOEER. Wik, £t~ r 74y
7R 7AT =3 a VEEORMBILZ O HFIEICE SV TVET,
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7.3.2 FEEIETIBETNVDOFIBE

FEEHFRWNT, R 2B EMEO—> T3, B EIT, ONNOEERISHO—2THY |
BgDOE~ T 4y ZIERICEASN TR DT TV OB Z X452 LT, i, wikkst, &
B 7 AT = ar, WIKEB, 1TEIOHT, BEEE R & OO @R 2 2 7 OIEMETT,

HR ML < OB CRIGASNTHWET, FlziE, %207 4 0BHOHE#RSCA T VY
= NET AT, KBS0 E Y — Bk, A X —Xy MO a T Y R—= ZAOEBIREREST
VS N EHEEE, ERR S O EGRR R & T,

— R 7R B S FE D CNN IZ1E, LeNet, AlexNet. VGG, GooglLeNet. ResNet 72 E23%H 0 £9°,

PIFE, FEEETEBETLVEZIHL, TOTTLETAA A LETT FuAf 45 TOREER ok
ATY

- F—4 kv b O

- Za—INFKy N — T BTN O

- T VO

- BT VORI

- BT NDITY AR—KNEET AL, V2 b—a AMim

- FNRA A LETOT I A L Him

INHDORT v FIH-> T, A— RETFEIHTEBET V2L E3, BR0 e 8Ex
“handwritten. ipynb ZZM L T 7Z &V,
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7.3.3 T —F vy hE&T AT —Z &y POYEHE

MNIST & —& v MIrE L FEHENAT—%EY N T, RO RL b X 7 a— RTX
F9 : http://yann. lecun. com/exdb/mnist/;, Z DT —H &>y MIT4 2D 7 7 A NVBNEENTWET ;

- "tl0k—images—idx3—-ubyte.gz : T A bt v NOWE., &F 10, 000 K,

- "tlO0k—labels—idxl-ubyte.gz : T A bt v FNEHEDO T~V (0~9 OFEF) . A7t 10, 000 {4,

- train-images—-idx3-ubyte.gz : bl —=_ 7t v FOEE., AFF 60, 000 £,

- “train-labels—idxl-ubyte.gz : FL—=27% vy MEBEDO T~V (0~9 OFF) . AFf 60,000
(G

PaddlePaddle ¥ 4 —7 7 —=0 77 L —AU—V7 2fiHT5H5 L, WEKD API f VX —T = — A%
FIF LT MNIST —4% %ty hAEHEL 70— RLTHARDLZ N TEET oTF 4 —FF7—=7
TL—Lh U= THREKTY) o 774V ETH, 2=F =T 4 L7 FJDOFXFx vy aF =4ty hix
("~/.cache/paddle/dataset/mnist/ ) X7 rua—REnE7,

\BE, ey NI hb—=278y b, Bty b, BIOT A by MIOTBNET,

- h—=2ty b ETNANDNRNTRA—=FEZ N —=2 7T 5EOIEHINET, ZUL L
—= TR ATEIATONAIEETT,

- BEEE Y F BT ADNANAN=NRNTG A —=FEZRIRT LD EINET, e xE Xy MY
— 7 #EE OFRHEEC IEHIEIR O B A DER 72 & T,

—%xbﬁyk'%?»@%@@ﬁ%%@@%%VQJV—%fét RS ET, 7A ME
v MIETNVOERE(L/NNT A—F L —= U 72— S ez, 71T E > TULRLICE
OV TNVTT, BEET — 5%@%LTZ/%U 7%@%%7w®ﬂ4ﬂ—ﬂ7%—&%%ﬁMLt
WIGA, BRGET — X ET A T =2 OBFITFEL L TEY . ETVOEE LV KL £,

ZIZITHEH, P—= T H T AT HEA R —FL, PL—= T By FETRAIEY
NDIIZHEILET,

FEIHEFRHRIL. BRI EBENHFEEZ L — A — LEB CTER L ET, FEBOY A X%
28x28 T, Fex X MNIST 7—# kv F&2HL, AKXV A "o X ra—RT52ENnTEFET, £
7-1% Paddle #{#fA LT MNIST Z#E# o — K4+ 52LHTEET,

Z ZClX, MNIST gl#EiT—% %~ + (mode=" train’) &7 AT —H%E > ; (mode="test’) 1 —
NLET, T —2ty MITETAOIIAEH I, 7 M=%ty MIET VORI S
£7

# 7—4%ty e ra—RNLTHEELET

train_dataset = paddle. vision. datasets. MNIST (mode="train’, transform=transform)

test_dataset = paddle. vision. datasets. MNIST (mode="test’, transform=transform)
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7.3.4 T VR PU—7 DIESE

# T IE DT
# ZEEAAR =2 —T IV Ky N T — 7 DL
class MNIST (paddle. nn. Layer) :
def __init__ (self):
super (MNIST, self).__init__()

# BARIALEOETR. HIFFH®T v */V out_channels 1T 20, BAHIABRT —F /DY A X kernel_size 1L 5, BAHIARANT A K stride=1,
padding=2

self.convl = Conv2D(in_channels=1, out_channels=20, kernel_size=5, stride=1, padding=2)

# =V TREOERK, TV T —F VDY A X kernel_size I% 2, =V T ANTA KNiE 2

self.max_pooll = MaxPool2D (kernel_size=2, stride=2)

# BRIALEOESE., MM T v /L out_channels 1 20, BAHIAHLT —F VDY A X kernel_size 1L b, BHIAHRANT A K stride=1,
padding=2

self. conv2 = Conv2D (in_channels=20, out_channels=20, kernel size=5, stride=1, padding=2)

# =V TRBOEFR, TV T —F VDY A X kernel_size 1% 2, =V T ANTA KNiE 2

self. max_pool2 = MaxPool2D (kernel_size=2, stride=2)

# efEGEOESE, HARTiE 10

self. fc = Linear (in_features=980, out_features=10)

# Xy U= ORIFHAET nEADER, BHRALRZRIIT =V U TEEHEH L, BBICEMAEEZHH L O %255
# B AZE OTEVELBIEIC Relu 2 L. 2FEAE OTEMELEIEIC softmax & H
def forward(self, inputs, label=None):
x = self. convl (inputs)
F.relu(x)
= self.max_pooll (x)

X

= self. conv2(x)

= F.relu(x)

self. max_pool2(x)

= paddle. reshape (x, [x.shape[0], -1])
self. fe (x)

if label is not None:

E I I B I
1l

acc = paddle. metric. accuracy (input=x, label=label)
return x, acc

else:
return x

T IVEFRDORIOE 1L, paddle. nn 23324345 Conv2D & MaxPool2D BI#A AL, %y FNU—7
DHFE—JE 1T E A E TT,

7.3.5 EFT /DI

$9°, paddle. io.Dataloader API Z# i L CTF — X ZFHHPALET, ZDOA X —7 = — AR
WF — 2 5 iAHm FH L, T —4 X Python AL v» FIZ Xk > CTHEANIFAA TN, FEFRWIOICF = —I23%
FEEINET, HAAENTLT —ZIIF v v ¥ 2 TR S, BT VO EZ R TITROT — Z Fed il I
R TE ., T — Xt riAI LT IGNEN AT L TIThILET,

def train(model):
model. train()

# 7—2or— FEEETOHL, I="yFOHh 7% 100 [Z%E L, shuffle=True CTIEFZ Y v v 7L
train_loader = paddle. io.Dataloader (train_dataset, batch_size=100, shuffle=True)

# A FBEORELT VT ) XAOBESE, DREZRRRTZ EnTEET

opt = paddle. optimizer. SGD (learning rate=0. 01, parameters=model.parameters())

# opt = paddle. optimizer. Momentum(learning_rate=0.01, momentum=0.9, parameters=model.parameters())
# opt = paddle. optimizer. Adagrad(learning rate=0. 01, parameters=model.parameters())

# opt = paddle. optimizer. Adam(learning_rate=0.01, parameters=model. parameters())
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EPOCH_NUM = 10
iter=0
iters=[]
losses=[]

for epoch_id in range (EPOCH_NUM) :
for batch_id, data in enumerate (train_loader()):
§ 75 Ol
images, labels = data
images = paddle. to_tensor (images)
labels = paddle. to_tensor (labels)

# AT EFRO T 0t 2 & R 2 5
predicts, acc = model (images, labels)
#tpredicts = model (images)

#HEAEZHE L, Ny FY TV OEEHEKE TS
loss = F.cross_entropy (predicts, labels)
avg_loss = paddle. mean (loss)

# 100 Ny F I L IZBUEO KR A FoR
if batch_id % 100 == 0:
print (“epoch: {}, batch: {}, loss is: {}, acc is {}”.format(epoch_id, batch_id, avg_loss.item(), acc.item()))
iters. append (iter)
losses. append (avg_loss. item())
iter = iter + 100

# R, NI A—FEFHOT n kR
avg_loss. backward ()

# HEAER/MEL, RNTA—F B EH
opt. step()

# AfEs7 VT

opt. clear_grad()

# BT NG A —H ERAF
paddle. save (model. state_dict (), *./paddle/mnist. pdparams’)

return iters, losses

# BT VEAERR
model = MNIST()

#ipaddle. summary (model, (1, 1, 28, 28))

# hL—=r 277t 2&lh

# GPUZHZIZT D

#use_gpu = True

#ipaddle. device. set_device (" gpu:0’) if use_gpu else paddle. device. set_device( cpu’)
iters, losses = train(model)

# Xy MU — S AR RN
paddle. summary (model, (1, 1, 28, 28))

import matplotlib. pyplot as plt

# N L= T OBROEA R A R
plt. figure()

plt. title("train loss”, fontsize=14)
plt. xlabel ("iter”, fontsize=14)
plt.ylabel ("loss”, fontsize=14)
plt.plot(iters, losses, color=red )
plt. grid()

plt. show()
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(1, 1, 28, 28)) D A MN&fiffrd 5L, Xv hU—

S Y .

IEENRFITISNET,

Layer (type) Input Shape Output Shape Param #
Conv2D-1 [[1, 1, 28, 28]] [1, 20, 28, 28] 520
MaxPool2D-1 [[1, 20, 28, 28]] [1, 20, 14, 14] 0
Conv2D-2 [[1, 20, 14, 14]] [1, 20, 14, 14] 10, 020
MaxPool2D-2 [[1, 20, 14, 14]] [1, 20, 7, 7] 0
Linear-1 [[1, 980]] [1, 10] 9,810

Total params: 20, 350
Trainable params: 20, 350
Non-trainable params: 0

Input size (MB): 0.00

Forward/backward pass size (MB): 0.19

Params size (MB): 0.08

Estimated Total Size (MB): 0.27

Ty bV — 7 WG TR TICESEINZIT 9 &, Loss DZ{LIRR TR SNET,

train loss

1 1
0 -
T L] i i L T T Ll
0 1000 2000 3000 4000 5000 6000
iter
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7.3.6 BT VDT R B

CITHETAMEY FEEALTET VAR L £,

def evaluation(model):
params_file_path = ’./paddle/mnist. pdparams’
# ETNNRTA—=Ha—FR
print (" loading mnist model from ’, params_file_path)
param_dict = paddle. load (params_file_path)
model. load_dict (param_dict)

model. eval ()
eval_loader = paddle. io. Dataloader (test_dataset)

acc_set = []

avg_loss_set = []

for batch_id, data in enumerate(eval_loader()):
images, labels = data
images paddle. to_tensor (images)
labels paddle. to_tensor (labels)

predicts, acc = model (images, labels)

loss = F.cross_entropy (input=predicts, label=labels)
avg_loss = paddle. mean(loss)

acc_set. append (float (acc. item()))

avg_loss_set. append (float (avg_loss. item()))

S F O TR L I & RS
acc_val_mean = np. array (acc_set).mean ()

avg_loss_val_mean = np. array (avg_loss_set). mean ()
print ( loss={}, acc={}". format (avg_loss_val_mean, acc_val_mean))
§ £ LA

model = MNIST()
evaluation (model)

TAMEROHT)

loading mnist model from ./paddle/mnist.pdparams
loss=0. 05354610707261737, acc=0. 9829

7.3.7 RRNN EFADT S AR — R &I al—i g L HERT 2 R

Paddle EF /UL EH: RKNN BF VI TX 20 =0, FT ONX EF/VICER L, F D% rknn-
toolkit2 ZffiF LT RKNN =5 /LICE#H U F 4,
I. hL—=U LT NAEONEFTILE L TIREFELET,

# RFT D ANAEE, BED onnx 7 4 L7 UN

save_path = ~onnx/handwritten’

# ETIVICANDOER LT — 2B E 5 E

x_spec = paddle. static. InputSpec([1, 1, 28, 28], ’float32, ’'x’)

# ONNX &7 L& K

paddle. onnx. export (model, save_path, input_spec=[x_spec], opset_version=11)

BRI T B &, BAFED onnx 7 4 L7 kU IZ handwritten. onnx ©F5 V7 7 A VR ERR S, FE
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ITRERDBFTRSNET,

2024-06-20 22:51:51 [INFO]Static PaddlePaddle model saved in onnx/paddle_model static_onnx_temp
_dir.

[Padd1e20NNX] Start to parse PaddlePaddle model. .

[Padd1e20NNX] Model file path: onnx/paddle_model_static_onnx_temp_dir/model. pdmodel
[Padd1e20NNX] Parameters file path: onnx/paddle_model_static_onnx_temp_dir/model. pdiparams
[Padd1e20NNX] Start to parsing Paddle model...

2024-06-20 22:51:51 [INFO]ONNX model saved in onnx/handwritten. onnx.

[Padd1e20NNX] Use opset_version = 11 for ONNX export.

[Padd1e20NNX] PaddlePaddle model is exported as ONNX format now.

2. rknn—toolkit2 Z{fH L CET /L% RKNN &5 /LT85 M L, fE o H#EimT A M &2fTW\WE 97,

PC | C rknn—toolkit2 A ' A h—)L L72BRE CEW ATV E T, rknn—toolkit2 A A h—/L
IERTOEEZSRL T &, ZOFITIE, rknn-toolkit2 OZEHET L & HEGHDO FIEIFLL FO@ Y T -

ORKN 472 =7 h&EER L. RKNN B85 2 91k L £ 9,

@ T VDRI N T A =L R ELET, V2L —F TETFAEETTHEAIL, config 1 >
H—T 22— A& L CET/VOFLE AT A —22HELET,

@t5 /i A R—hL, load onnx f V' H—T7 =2—AZMFEHLTCETNVEA HR—FLET,

ORKNN EF /L2454 L, build A v #—7 = — 2% L CRKN EF /LA L £,

@cxport_rknn f VX —7 =2 —AZHEH L CRKN EF /LA 7 AR — bk L, [FEEIC init_runtime %
EHLCT 24 DBREZPHEL, v Iab—2Colfifmag v Ialb—bhLET,

@ XA LBEEZPHL L=, inference f vV X —T7 = —AZHEH LTI I =2 b —3 g U HEH
ITWET,

@i %\ release f V' H—T7 = —AZMH L TRNN A7 V=7 b &ML ET,

TANTF7ANDEEY —ZXa—F

Yo 7)Y —Z 11 onnx_to_rknn. py

3L II~=a2 T /%5 % : https://www. dragonwake. com/download/LubanCat4/1-manual/CSAIEG358803_Python—
application—guide. pdf

import numpy as np
import cv2
from rknn. api import RKNN

ONNX_MODEL = . /handwritten. onnx’

RKNN_MODEL = . /model/RK3588/handwritten. rknn
IMG_PATH = . /0. jpg

IMG_SIZE = 28

QUANTIZE _ON = False

. , .
if _name_ == main__

# RKNN 72 = 7 & {ERk
rknn = RKNN()

# Z 2 CiX lubancat-4 THRET T v F 7 4 —A4IF rk3588 T¥, lubancat0/1/2 DL, FEET T v b7+ — Al
rk3566, rk3568 T,

print( —> BT ILEZHEE)

rknn. config (mean_values=[[127.5]], std_values=[[127.5]], target_platform="rk3588")

print (52 17)
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# ONNX £ /L&A r— R

print( —> 5 VA o— RKth’)

ret = rknn. load_onnx (model1=0NNX_MODEL)

if ret != 0:
print( EF L0 — RIZEKLELED)
exit (ret)

printC 72 71)

£t EFTNLEENLR
print( —> EF /L& /L Rith')
#iret = rknn. build(do_quantization=QUANTIZE_ON, dataset=DATASET)
ret = rknn. build(do_quantization=QUANTIZE_ON)
if ret != 0:
printC EF/LDOE L RIZEKLELED)
exit (ret)
printC 7€ 77)

# RKNN =5 /LA T 7 AR— |
print( —> rknn EF /&7 AR— 1)
ret = rknn. export_rknn (RKNN_MODEL)

if ret != 0:
print ( rknn 7 /LD 7 AR — MR LELRED)
exit (ret)

print (52 71")

# FATEREE AL

print ( —> FHATEREZFIHL)

ret = rknn. init_runtime ()

if ret != 0:
print ( EITEREOMHLIZRI L E L)
exit (ret)

printC 7€ 77)

# ATERIE

img = cv2. imread (IMG_PATH)

img = cv2.cvtColor (img, cv2. COLOR_RGB2GRAY)
img = cv2.resize(img, (IMG_SIZE, IMG_SIZE))
img = np. expand_dims(img, 0)

img = np. expand_dims (img, 0)

# e

print( —> EF /LA FE{TH)

outputs = rknn. inference (inputs=[img], data_format="nchw’)
printC 7€ 77)

#

print ("7 7, outputs)

print ("4 R OFHIZTF1E:”, np. argmax (outputs))

rknn. release ()

onnx_to_rknn. py Z#FI7TH &, UTFBRFERINET :

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/base/handwritten$ python3 onnx_to_rknn. py

I rknn—toolkit2 version: 2.0.0b0+9bab5682

—> EFNERE

SET
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-—> EF )NAEa— R

I It is recommended onnx opset 19, but your onnx model opset is 11!

I Loading : 100% | NN N | 7/7 [00:00<00:00, 51690.37it/s]
FET

- ETNEELRH

I rknn building ..

I rknn buiding done

52T
-—> rknn FTF )N E T T AR— |k
52T

- FATREZ YL
I Target is None, use simulator!
SET
> ETNEEITH
I GraphPreparing : 100% | NN NERENINENEENEN NN NN | 3/8 [00:00<00:00, 1071.65it/s]
I SessionPreparing : 100% | [ HNNEREGzGNGNGGEGNGNGEGENEEEENEEEIEEEENE s/8 [00:00<00:00, 464.51it/s]
5T
H#7:  [array([[ 8.6328125 , —0.21862793, 3.5253906 , 0.38549805, —1.8681641 ,
-0.39990234, 1.3476562 , —0.90722656, —1.328125 , 0.8574219 11,

dtype=float32)]

ABEOTHETFIE: 0

ZEHA X177 handwritten. rknn 7 7 A /Lid, ZZ% RKNN_MODEL THEESN=T 4 L7 MUV ITRFES
\i—a—o

7.3.8 A™"— FUlTOT 7 a1 #ih

AIDE 7 >3 »TlE, rknn—toolkit2 > —/LZ{iH L T handwritten. rknn 7 7 A /L2 LU E L7
B, R—RETT 7oA 3T 25HEX?2RN API f X —7 =—R& (C/C++) F 721X RKNN Toolkit Lite2 A
v —=7x—A (Python) ZMEHTEES, TNHDA U F—T =2 —ADMHEHFGIEZ, FIOELZSHL T
<IZ&EVW, ZZTlE, LubanCat R— R ETET AL EZT I35 IEEZRLET,

1. Toolkit Lite2 ZfiHL7=-7 A7 A I
Toolkit Lite2 Off Fl FIEIZATO TRKNN Toolkit Lite2 #8/) ZZMML T E &, U TFER—F
WM COFEIHTRBETNVOT T aAffimrn /7 L TT
Y 7)Y — R 21 rknn_inference. py
£ L IE~==2T VA2 5% : https://www. dragonwake. com/download/LubanCat4/1-manual/CSAIEG358803_Python—
application—guide. pdf
import numpy as np
import cv2
import sys
import platform
from rknnlite. api import RKNNLite

IMG_PATH = . /9. jpg

RK3588_RKNN_MODEL = .. /model/RK3588/handwritten. rknn’
RK3566_RK3568_RKNN_MODEL = .. /model/RK356X/handwritten. rknn’
DEVICE_COMPATIBLE_NODE = ’ /proc/device—tree/compatible

def get_host():
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system = platform. system()
machine = platform. machine ()

os_machine = system + = + machine
if os machine == ’'Linux—aarch64’ :
try:

with open (DEVICE_COMPATIBLE_NODE) as f:
device_compatible_str = f.read()
if *1k3588" in device_compatible_str:
host = ~RK3588
elif "rk3562" in device_compatible_str:
host = ~RK3562
else:
host = ~RK3566_RK3568
except IOError:
print( /34 2/ —F {} OFAIY IR LE Lz, . format (DEVICE_COMPATIBLE_NODE) )
exit (-1)
else:
host = os_machine
return host

. , . ).
if __name__ == _ _main__ :

# *HETEH7 Ty N7 A —LDETNETS
host_name = get_host ()
if host_name == ’RK3566_RK3568’ :
rknn_model = RK3566_RK3568_RKNN_MODEL
elif host_name == ~RK3588 :
rknn_model = RK3588_RKNN_MODEL
else:
print "ZDOFEIZHRED T T v F 7 3 — AL TIEEFETTEEHA: {}7. format (host_name))
exit(-1)

# RKNNLite 72 =7 bk &{EK
# rknn_lite = RKNNLite (verbose=True)
rknn_lite = RKNNLite ()

# load rknn £ > Z —7 = — A ZMERNH L TCRKN BT LEZ A VR— ML, 5T 57F v F 7+ —24 (rk356%x/rk3588)
DET IV % AE
print ( —> RKNN 5 /L& o — K)
ret = rknn_lite. load_rknn (rknn_model)
if ret = 0:
print CRKNN EF /L0 — RICERLE L)
exit (ret)
print( € 1)

# init_runtime A % —7 = — A ZMOH U CTEITERE 2 ¥ H{k
print ( —> FHATEREAWIHML )
ret = rknn_lite. init_runtime ()
if ret != 0:
print ( FATERBEOFIHMIZ KL E L72!)
exit(ret)
printC 56 17)

B R A GEAAATA, BT — X % AITILER

img = cv2. imread (IMG_PATH)

img = cv2.cvtColor (img, cv2. COLOR_RGB2GRAY)
img = cv2.resize(img, (28, 28))

# 1

print ( ——> E7/LEZFITH)
outputs = rknn_lite. inference (inputs=[img])
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#AEREHT
print (" 11 7, outputs)
print "R— KO Z O FHIFT1E:”, np. argmax (outputs))

# release f Y Z—7 = —AZMOMH L CRKNNLite A7 = 7 b Zfiftik

rknn_lite. release()

R— R ETOFEITHHER (lubancat—4)

cat@lubancat:”/lubancat_ai_manual_code/base/handwritten/python$ python rknn_inference. py

—> RKW E£7 /L& mr— K

SET

- FEITREZ L

T RKNN: [23:48:04.811] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)

T RKNN: [23:48:04.811] RKNN Driver Information, version: 0.9.2

T RKNN: [23:48:04.811] RKNN Model Information, version: 6, toolkit version: 2.0.0b0+9bab5682 (compiler
version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2, target platform: rk3588, framework name:
ONNX, framework layout: NCHW, model inference type: static_shape

FET

- BT NVEFATH

W [array([[-1.0146484 , 0.20922852, —-0.66259766, —0.9946289 , 1.0742188 ,

-1. 2353516 , —4.0273438 , 0.79345703, 2.3144531 , 3.296875 1],
dtype=float32)]
R— RO ZDOFREFIE: 9

2. RKNN APT ZfEF L7277 7’1 A7 X K
A= FMUTPEEEETERRET NVET 70 AT 520X, RKNN APT A V¥ —T = —AZEHA L ET,
BARPYZ2EONM UFNAIEL TRKNN APT] Z2ZM LT3V, 2 2 TIEEEART X M 2170, @A APT 1
Z—Tx—AALET, FELa— FBSIILLTOEY T GEIIMROFIZSRL T ZI W,
MIBOFNIFH SN TORWEERH Y £7)
Y 7)Y — A 3 main. ce

/.. BWs L)
/%

Main Functions

int main(int arge, char¥k argv)

{
char* model_name = NULL;
rknn_context ctx;

int img_width =03
int img_height =0;
int ret;

struct timeval start_time, stop_time;

if (arge !=3) {
printf ("Usage: %s <rknn model> <jpg> ¥n”, argv[0]);
return —1;

}

model_name (char*)argv[1];

char* image_name argv[2];

// Load RKNN Model

printf(“Loading mode %s ...¥n”, model_name) ;
int model_data_size = 0;
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unsigned char* model_data = load_model (model_name, &model_data_size);
ret = rknn_init (&ctx, model_data, model_data_size, 0, NULL);
if (ret < 0) {

printf (“rknn_init error ret=%d¥n”, ret);

return —1;

// Get sdk version and driver version
rknn_sdk_version version;
ret = rknn_query (ctx, RKNN_QUERY_SDK_VERSION, &version, sizeof (rknn_sdk_version));
if (ret < 0) {
printf ("rknn_init error ret=%d¥n”, ret);
return —1;
}

printf (“sdk version: %s driver version: %s¥n”, version.api_version, version.drv_version);

/ Get Model Input Output Info
rknn_input_output_num io_num;
ret = rknn_query(ctx, RKNN_QUERY_IN_OUT _NUM, &io_num, sizeof (io_num));
if (ret < 0) {
printf (“rknn_init error ret=%d¥n”, ret);
return —1;
}

printf (“model input num: %d, output num: %d¥n”, io_num.n_input, io_num.n_output);

rknn_tensor_attr input_attrs[io_num. n_input];
memset (input_attrs, 0, sizeof (input_attrs));
for (int i = 0; i < io_num. n_input; i++) f{
input_attrs[i]. index = i;
ret = rknn_query (ctx, RKNN_QUERY_INPUT_ATTR, &(input_attrs[i]), sizeof (rknn_tensor_attr));
if (ret < 0) {
printf ("rknn_init error ret=%d¥n”, ret);
return —1;
}

dump_tensor_attr (& (input_attrs[i]));

rknn_tensor_attr outputfattrs[iofnum,nfoutput];

memset (output_attrs, 0, sizeof (output_attrs));

for (int i = 0; i < io_num. n_output; i++) {
output_attrs[i]. index = i;
ret = rknn_query(ctx, RKNN_QUERY_OUTPUT ATTR, &(output_attrs[i]), sizeof (rknn_tensor_attr));
dump_tensor_attr (& (output_attrs[i]));

}

int channel = 0;

int width = 0;

int height = 0;

if (input_attrs[0]. fmt == RKNN_TENSOR_NCHW) {
printf(“model is NCHW input fmt¥n”);
channel = input_attrs[0].dims[1];
height = input_attrs[0].dims[2];
width = input_attrs[0].dims[3];
else {

printf(“model is NHWC input fmt¥n”);
height = input_attrs[0].dims[1];
width = input_attrs[0].dims[2];
channel = input_attrs[0].dims[3];

printf (“model input height=%d, width=%d, channel=%d¥n”, height, width, channel);

// Set Input Data

rknn_input inputs[1];

memset (inputs, 0, sizeof (inputs));

inputs[0]. index =0;

inputs[0]. type = RKNN_TENSOR_UINTS;
inputs[0]. size width * height * channel;
inputs[0]. fmt RKNN_TENSOR_NHWC;
inputs[0]. pass_through = 0;

/ Load image
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printf(“Read %s ...¥n”, image_name);
cvi:Mat orig img = cv::imread(image_name, 1);
if (lorig_img.data) {
printf(“cv::imread %s faill¥n”, image_name);
return —1;

cv:iiMat img;

cv:iicvtColor(orig_img, img, cv::COLOR_RGB2GRAY) ;

img_width = img.cols;

img_height = img. rows;

printf (“img width = %d, img height = %d¥n”, img_width, img_height);

// resize with Opencv
if (img_width != width || img_height != height) {
printf(“resize with Opencv! ¥n”);
cv::Mat resize_image;
cv:i:iresize(img, resize_image, cv::Size(width, height), cv::INTER_LINEAR);
inputs[0]. buf = (void¥)resize_image. data;

else {
inputs[0]. buf = (void#)img. data;

rknn_inputs_set (ctx, io_num. n_input, inputs);
rknn_output outputs[1];
outputs[0]. want_float = 1;

// Run

gettimeofday (&start_time, NULL);

ret = rknn_run(ctx, NULL);

ret = rknn_outputs_get (ctx, io_num. n_output, outputs, NULL);

gettimeofday (&stop_time, NULL);

printf (“once run use %f ms¥n”, (__get_us(stop_time) — _ get_us(start_time)) / 1000);

// Get Output and Post Process
float*  buffer = (float*)outputs[0]. buf;
printf (“outputs: ”);
for (int i =05 i < 105 i++) {
printf ("%. 6f 7, buffer[i]);
}
printf ("¥n”);

findMaxAndPosition (buffer, 10);

ret = rknn_destroy (ctx);

if (model_data) {
free (model_data) ;

}

return 0;

D7 7 ANVER—Ricat—L, Y—Ra—FKzar AL LET (FEOHILPC THY X
XA VIS L TWER Ay BEEIZIS U T CMakeFiles. txt Z#228E L, 9477V 77 AL%BIMLT
LTI o XA MZiE, A—RIZT 74NV TA VA= VS TWDHRN 7477 U E2FEHLE
To TATTZVERHFT L0~ H—T 7 A NEBINTH0ERH 551, Bl TRKNW APT] #5H L
TLIEEN,

Tl T har AT EEdOav s REFETLET
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cat@lubancat:” /lubancat_ai_manual_code/base/handwritten/c++$ mkdir build && cd buil
d

cat@lubancat:” /lubancat_ai_manual_code/base/handwritten/c++/build$ cmake ../

—— The C compiler identification is GNU 10.2.1

—— The CXX compiler identification is GNU 10.2.1

—— Detecting C compiler ABI info

—— Detecting C compiler ABI info — done

— Check for working C compiler: /usr/bin/cc — skipped

—— Detecting C compile features

— Detecting C compile features — done

— Detecting CXX compiler ABI info

— Detecting CXX compiler ABI info - done

— Check for working CXX compiler: /usr/bin/ct++ — skipped

—— Detecting CXX compile features

—— Detecting CXX compile features — done

—— Found OpenCV: /usr (found version “4.5.17)

—— Configuring done

—— Generating done

—— Build files have been written to: /home/cat/lubancat_ai_manual_code/base/handwri
tten/ct+/build

# RiZmake a2~ REZEITL I Lh% a0 3()L L, handwritten 7 7 A /L&A L E 9,
cat@lubancat: /lubancat ai manual code/base/handwritten/c++/build$ make
Scanning dependencies of target handwritten

[ 50%] Building CXX object CMakeFiles/handwritten.dir/main. cc.o

[100%] Linking CXX executable handwritten

[100%] Built target handwritten

N— NMAlOHERR 2 FAT

BAR=ROSCTRRLETVEZBERLES,
cat@lubancat: /lubancat_ai_manual_code/base/handwritten/c++/build$ . /handwritten ../../model/RK
3588/handwritten. rknn .. /0. jpg
Loading mode ../../model/RK3588/handwritten. rknn ...
sdk version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14) driver version: 0.9.2
model input num: 1, output num: 1

index=0, name=x, n_dims=4, dims=[1, 28, 28, 1], n_elems=784, size=1568, w_stride = 32,
size_with_stride=1792, fmt=NHWC, type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000

index=0, name=linear_2.tmp_l1, n_dims=2, dims=[1, 10], n_elems=10, size=20, w_stride = 0,
size_with_stride=20, fmt=UNDEFINED, type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000
model is NHWC input fmt
model input height=28, width=28, channel=1
Read .. /0. jpg ...
img width = 219, img height = 217
once run use 0.182000 ms
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outputs: 8.632812 —0. 218262 3.525391 0.385742 —1.869141 -0.399170 1.348633 —0.907715 —-1. 328125
0. 857910
AETFHIS 0 0

7.4 &Y 7

[Handwritten Digit Recognition]
[PaddlePaddle A A h—/LH A K]
[PaddlePaddle 7 A v 7 AZ— ]
[PaddlePaddle APT U 77 L A]
[PaddlePaddle github — PaddlePaddle

S

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 70



https://aistudio.baidu.com/projectdetail/4213314
https://github.com/PaddlePaddle/docs/blob/develop/docs/install/pip/linux-pip_en.md
https://github.com/PaddlePaddle/docs/blob/develop/docs/guides/index_en.rst
https://github.com/PaddlePaddle/docs/blob/develop/docs/api/index_en.rst
https://github.com/PaddlePaddle/docs/tree/develop/docs/guides/beginner
https://www.csun.co.jp

 Fa~own H&ﬁ’%*i E] %5“ 7 / = j‘/“b— i, BERPRTE?

o 8 B [k Tl

ARFETIX, PaddlePaddle 7 4 —7 T —= 77 L— AU —2 &l [l L TESAME T 2 G280 TRl
$ n)l LET:
@ik MU — 7 A L CHURA 228 8 C b 2 [R1R R & Rk 3 2 ik
@PaddlePaddle i L TRFAMELR v T —7 VBT 5 51k
@MEAr Y NT—7 D L —=2 Tk (BIZIE, MERMARRE kR L)

8.1 MEHERY hU—7

B 7B 2B W T, #BJBENE (Linear Regression) 13 & MR TIASHEH N TWHET LT,
I, BEELHNEBOBGREET VLT 2EIFRSTO - THY . BEEN | DOLAITHEYR, £
BEPEROGAITERIF &I £,

FEEAMAE TR 2 A 7 % Bl 28 ] R &Lf%zé*&ﬁf%iﬁ %M&ﬁ@&4ﬁﬂ@%%
PREHAE D FTITEEEA 72 T SN X o TR X A7 LR X A7 T b E T, (FEE R
BETHDT-0, [FEEMEEFRIEH S MBS A7 TT,

TiX., RA M UAEEMET —FZ &> b (dataset) ZHNCED £, ZOFT—ZE v MIiZ, EE
TR 52 D[RO H 5 13 OFERK EEEOFHME NG TN TWET, LUFIE, FEME &A%
BN L OBMENRIE THD ERELET

(Y
(Y

ZIZT wiTEARZ M, b3 A 72 X IIAT) (EEMEICEEEL 52 2% R) | vt GHaS
Ni-EEffits) T, EFAVOMET. 722V Tw e bDEZT7 4 v T4 7 3TH5ZETY,

MIERIRET Ve, H—O NTHE=a—a bl MiExry NU—2 L RRpFTZERTEET, 20O
WMIEET VAR LRy NU—7 OFETHRHT A &, LFO X ) ICHEMiIcESINET

PIETR > U — 7 OFEMIE T, F=a—w INEM & IFRB AR TR S L E T, EROMETR >
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N —Z 2=y MZZ, EHA AT A, EEEBEERE TR COET, BIBRROSE. E£ADEEH
B (ZOHEIT 1 DOMT) ISk Siv, ZOE#E A (fully-connected layer) &FEONET,

RA N AEEMKT — 2y MZEENEZY 70 (x1~x13 D 13 OHEK) L& —4 v b (flik%) % H
LCwebDEZHELET, ZHICED, LW U T xEH525E, ZOFT VAR L TERK v
YRS L ENTEET,

T, 2w bEZEDE I ITHR L, ZKBOTHEZGL2DOTL X 902

X, W< o007 ALEFEHLCERLES, FL—=v7HiC, PHikET 2%y bD
EEEOME E OEREZRETHILERH Y 9, ZHBMEKLES (loss function) T, [EUFRIETIX
WA R IR S ET, EL T, BELAR/MET AR 57201, Kbk vaY
ALEER U ET, (EEME TR TR 2B T1E (SGD) M L ET,

8.2 EEMEFHIETNLD L —=VF

PaddlePaddle 7 4 — 77 —=0 7 7 L —AU—7 2L T, RA M AEEMET — X MTESD
WT, YU IAREEMETRET VRS - hL—=2 2 L% 3, T, T4 —FF—=2 7 hEx
v N — 0 BREEST DT 0DEARAT v 7T

EILGE

O—7AJLFfzlFURL

ftgdr D e s b L——24 701

Dor aemel  FINTOOBED  eommrsg 2zeoEUECE —
o, HURHIE;E’{F '\"@J ERET: L -1“ ;ET) = LT S [, g.:,r_"-f_}';d_lh f“Lf—_;*i'fEﬂ“_
ZFF— SR, DR ICES iﬂ%j7?§f§ ez =ik EFLEREL.
JA—<w hEER L. ETLAERT L, HEUY EErEE . FILOTRIE: LJ
&) ERTL. EF  E3BROESZER Py = ED BT
T —SEHH CI R == DAy Tast,

NaL3c9ds. DAT Y TEEE:.

PaddlePaddle @A A b—/ L : (7.2 @ PaddlePaddle DA VA F—)LEZ ML TH L)
# conda CTERIEZ{ER L. Python O/ X—2 9 U 2FRET 5

conda activate

conda create —n paddle python=3.8

BERBIICAD

conda activate paddle

# PN — 3 @ paddlepaddle A4 > A h—1T3% (CPUR, Fa— MU TIEEOEHFNN— a3 1%
2.6.1)

conda install paddlepaddle==2.6.1 ——channel
https://mirrors. tuna. tsinghua. edu. cn/anaconda/cloud/Paddle/
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8.2.1 F— XL

T E, T—X DA AR — b, T—X KM, T—Fty bOgE T—X%OIEHLALE
EOBEIZ I ET,

@7 — DA VHE— b T—HIEFRA N AMEEMHET —F 2y EFEHLEST, Z0o7—%ty MIIZ
TAVBEREYTF2—ty YMAER N OEBMKICETLERNEENTEY , /NN 2T — 2 &
v R TH06 D7 —ANRBVET, [ZHO]INOEETEET, 77—ty NUZ 4 OBUERHY . KHIO
13 (MM I 5B % 5 2 D 2K T, &B D 1 DIHMEFZ DLl T3,

@7 —FEW AR — N LT —FIX1RILTT, 7 —FOIREZEW L T, 506 1T 14 5D 2 WIL.DOIT
FNZLET, BT 1 2OT—=FH 70 (14 DOfF) T, &7 —F 7ML 13 OFER & 1 DOFEI
NG EnEJ,

@7 — 4ty hDOEl 506 lOT—XD80%% hL—="7%y hELTHEHAL, 207 A v h&
LCTHERLETY, 2FV., 404DV v T TF—E RN L —=0 TP FT, 102 DF—ENT A MY
LTI,

@7 — X OIEHLAER . sStOT —F %[0, 1JOFFHIZEHRL, ET VDO M —=0 T 20 LET,

def load_data():
t HEOT 4 L7 b D, /data/housing. data 7>5HF7 — X & A L R— b
datafile =’ /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/base/housing/data/housing. data
data = np. fromfile(datafile, sep=" ', dtype=np.float32)

# KT — XX 14THB &, me@ 1378 H i?ﬁ”i’. FEA, 14 T H BITchHe 7 2 E A0 oo gl
feature_names = [ 'CRIM, "ZN, ’INDUS’, ’CHAS’, *NOX’, 'RM’, ’AGE, ¥

’DIS’, "RAD’, ’TAX’, 'PTRATIO’, ’B’, ’LSTAT, ’MEDV ]
feature_num = len(feature_names)

# LT —# % Reshape L TCIN, 14]DJEIRIZZEH
data = data. reshape([data. shape[0] // feature_num, feature_num])

#t toOT—FEy b L —=Tty hET AL “E/ NMZAH
B ZITIEBNDT —H & hL—=7 20%% T A MR

# 7AMEYy b bL—=u Ty MIEELLZVWESICTS
ratio = 0.8

offset = int(data. shape[0] * ratio)

training data = datal:offset]

B hL—=0 U7 =2ty FOBRIIORKME, HMEEFHE

maximums, minimums = training data.max (axis=0), training data.min (axis=0)

# T X OEBUL AT A—F Eigk L, TRIRCT —% 2 1ERlL
global max_values
global min_values

max_values = maximums

min_values = minimums

#t 7 — &% OEHRE
for i in range (feature_num) :
datal:, i] = (datal:, i] - min_values[i]) / (maximums[i] - minimums[i])

# hL—=7%ty heT R MEY FOSEIE
training data = datal:offset]
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test data = dataloffset:]
return training data, test_data

T — Z B BARRY 22 SRR RIS T D LB Y T,

8.2.2 MRR Y NU—F BT ILDIEHR

AR OBIGAPIE R » N T —27 &7 ¥ a U CRBICON L X 512, FEEME T & A 7 13888
EYFECTY, 2 Z Tl PaddlePaddle 7 4 — 7' 7 —=2 7 7L —ALU—J%2fHLT, Xy hT—7D
REAITWET, £T°. Paddle DWW ONDY TEY 2 —Lhk A U BR—FLET, ZhITIE, L=
(Linear) . 2 WouEAiAZE (Conv2D) | RAEMFLER Y hU—2 (LSTM) . L%, RelU f&HMHALE
REDY TR LEENEENET, Paddle D AP A » F— 7 = — XD FEMARE T EICHOWTIL, [APL B
X2 AV RESRLTIIEZN,

WRIZ. Regressor 7 7 A%{ERK L. paddle.nn.Layer A L TRy NU—T B WAL <A X LFET,
_init_ 37 T AOMIHULEAE T, 1 SOER A ER L ET, ANKRITIE 13 (lEICEEEL SRS
) . HARTIE D (FRISA D) T, #HW\W T, forward B ( TATM & FHE] 2K7T) 2
L. BMEL T A—=EZ LA TFREORE T 0 225 T L, 20X 27 TOEDMFE TR 4K
LET,

class Regressor (paddle. nn. Layer) :

B oself 137 TADA VAL AR T EERT
def __init__ (self):
# Bly T ADNT A —2EPHHL
super (Regressor, self).__init_ ()

# A EEZER L, ANRITIF 13, HARITE 1

self. fc = Linear (in_features=13, out_features=1)

# Fv hU—7 O EFHE
def forward(self, inputs):
x = self. fc(inputs)

return x

ZOfEHES Ry NU— 7 EFTIUIZOWTIL, nn. Sequential HEFEA LAZX L AT AL TEET,
ZHZEY, a—REEL L TGREICET VAR T E T,

| model = paddle. nn. Sequential (paddle. nn. Linear (13, 1))
“Sequential \ZiBMENZEIX, TR ONBIMENTZIEFETEITENE T, Sequential 5 /L THIMA &R
EEITH & &, AT —H L Sequential EFT /WZBMENNEICEEZ @B L, HAXELNET,
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8.2.3 EF/NLD ML —=vF

Xy NI—=TETNVERBEL, "AN—RIGRA=FERE LT, ETLVDO ML —= 77 2— R
AVET, Pb—=7I2X-> T, HREEER/MET 2T A= EZROT £, FL—=2 70
TLIEBDONTA=Z 2L TRMERT 2 F 2475 2N TEET, £/o. FET7VERFL TR THEH
THZLELTEET,

ML —= 72, HERAECR T (Stochastic Gradient Descent, SGD) #fEHA L E£4., &5 —%*%&
v NInD T U E DN DT —Z I L, 2O T —FICESWTHRLEHKEZFHRE L, T A—
T LET, —HONRTA—=F DR

@nini_batch : &4 7 L —a VTSN T =2 D/NSE 1 DO I ="y FLERET,
@batch_size : 1 DDI =Ny FIZEENDI TN E NNy TFH A XELERET,

@cpoch : 7B T TANRAT L—ra T 58, I=N"yFTT—FEIARMEL, 7%ty haelkE 1
M@RETsZ a1 =Ry 7 ERFOET,

ETTFNLDO ML —=0 7 F, RIESMUD 2 oD—7 (R —"¢5MllL—T) CHE—FL—=0 T D4
ODAT v 7 (Fim X FE, BABEEGHE, QABGHE, T A —4FH) THERIhET,

SMIn—7: 7=ty ML N —=0 73 2EHER L, BAL—TRINCH S TINT —E % T H A
Wy ¥ v 7V LET,

ARIN—F . 7 — %y NREREZERET L, o7ty MREEO NNy FITpEI &, EEhon
vFTChL—=U T HFEITLET,

BIAEHE : | v FOY L TNT—FE Ry NT—27ITRAL, MR EFRELET,

HERBEEEE gl X R R & EROFEEMEE A E LT, 8% (square_error_cost A X —
7 x—A) THIEHM (Loss) ZFHH LEJ, FHMiX[PaddlePaddle ® APT v~ == 7 /L] EZMML T
W,

HEHE - WRE TV TY XA (Cbackward BB ZEITL. FEOARE BRI L, B%E Sz i
7N T ALZHEASNWTRT A—F 2T H L ET (opt.step BAED)

RIRA—FZEH  ROFNEDO - DI AREREZ 27 VT LET,

tETL
model = Regressor ()

# EFT LD ML —=2 TE— RE G
model. train()

# B OHEIAD
training data, test_data = load_data()

# RGBT LAY RAEER L, HERMSEN ik (S6) % HH
# PR EE 0,01 ([TEE
opt = paddle. optimizer. SGD(learning_rate=0. 01, parameters=model. parameters ())

EPOCH NUM = 10  # AME/L— T alda i e
BATCH_SIZE = 10 # o F WA R&%iE

# ANV— T B E R

for epoch_id in range (EPOCH_NUM) :
/AT L—2a OB L —=0 VT — 2 DIEF 2T o A LIS Y v 7L
np. random. shuffle (training data)
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# No—= 77 —2%0EL, £y TFIZI0HEOT—2 %5
mini_batches = [training data[k:k+BATCH_SIZE] for k in range(0, len(training data), BATCH_SIZE)]
# N —T 2 ER
for iter_id, mini_batch in enumerate(mini_batches) :
x = np. array(mini_batch[:, :-1])
y = np. array(mini_batch[:, -1:])
# numpy 7 —# % tensor JERUZ L
house_features = paddle. to_tensor (x)
prices = paddle. to_tensor (y)

# A&

predicts = model (house_features)

# HAEFE
loss = F. square_error_cost (predicts, label=prices)
avg_loss = paddle. mean (loss)
if iter_id % 40 == 0:
print (“epoch: {}, iter: {}, loss is: {}”.format (epoch_id, iter_id, avg loss.item()))

t W REEZITV, BREOI/RT A —Z OREME % FHF
avg_loss. backward ()

# XTA—HETH L, FE SN PR Rt
opt. step()

B ROFFEDOIEZ DI ER &7 VT

opt. clear_grad()

Mo—= 7 R%ET LIk, T VERIFELET,

# ETNNRNTRA—HEHIEL., 77 A /V4 % LR _model. pdparams (295
paddle. save (model. state_dict(), . /paddle/LR model. pdparams’)
print ("EF /LT A —% (L. /paddle/LR_model. pdparams ([ZfR{F SN E L727)

8.2.4 EFTINDT A I

== T T Lctk, RMFSNTEET AV EHHALTT X F 2T E T,

def load_one_example():
# ERCHARAENTTA Y "L T UA LTI ODBERLTCT A NT—X LT 5
idx = np. random. randint (0, test_data. shape[0])
one_data, label = test_datalidx, :-1], test_datalidx, —1]
# ZDOF —4 D shape & [1, 13]I2EH
one_data = one_data. reshape([1, -1])

return one_data, label
# BT NIRRT A—HT 7 A )V A HR— b
model_dict = paddle. load (. /paddle/LR_model. pdparams’)
model. load_dict (model_dict)
model. eval ()

BTy hOT 7 ANT RLAENRT A= L L THEE
one_data, label = load_one_example ()

#t T X EEA T T 7 O variable TR ML

one_data = paddle. to_tensor (one_data)

predict = model (one_data)

el T g UL S5t o Ui
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predict = predict * (max_values[-1] — min_values[-1]) + min_values[-1]
# label 7 —# & Wi IEHLALEE

label = label * (max _values[-1] — min _values[-1]) + min_values[-1]

print CHEFRFERIT{ THY . KIST 2T ~0i3{} T, format (predict. numpy (), label))

FATRESR -

| mn ol 2[[17. 394253]1 TH Y . s D 7~V 16. 799999237060547 T

8.3 &Y LI

[Handwritten Digit Recognition]
[PaddlePaddle £ >~ A h—/L A K]
[PaddlePaddle 7 A v 7 A% — 1]
[PaddlePaddle APT U 7 7 L > RA]
[PaddlePaddle github — PaddlePaddle

Ok W
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% 9 E MobileNetV2

MobileNet I&, 2017 4E|Z Google DAFZEHIC L > TR EN/ZN T —F7 7 F v T, 2 Ea—H
B g VERIICER B R Y N EONIR—2 T NVT A, ZATHEET D200 LD T, i
F, BEAZRBICKTESE2 2 ER<SERLET, 20%, BEEOT 7Y r—3a BT 50 <D0
FIE AR A7, v2, v3 = a UG LE LT,

MobileNet |&, FEHEMN/RE A LT B 72D [TRE S M D4y BE I §E 72 & 2 iAF (Depthwise
Separable Convolutlons) | ZERELE LT, ZOBHIALIL, %T/l/@jﬁ%i%fj(fhaa ICHIER L2 5, &
TNOMEREIK T 2/ NMRICINZ 2 2 &N TEET, BREH MO HE T RE 7R EIHATME, TRER AT
(DW) & ZmEFAL (PW) O 2 SOEIEIZyPIET,

B ZiAI (DW) L FEMERHGARZDEWT, BEHEEHIAZRTIL, BAHIAHRT —F VBT TO
ANTF % R SN D DIZHT L, DN EHAHLTIE, EANT v FVICERI2 BB IHAHR T —F N &
TLHRTY, 2F0, 10@ﬁ~2»ﬂ1o@ﬂﬁ%%%» RS L ET,

- B AIAF (PW) I XEREIZITEEOBEAIAHLTTN, Ixl O —VEHEHLET,

MobileNet 1%, % v hT—2 DA XZHHFTH728HD 2 DD F 08— /8—s8F 2 —4 (D
T L B DOTR) AR LE L, OO R RFG A= 25 LT, BWELEEDO L —F
I 7 E2ITV, 22— F =X T A ADOFHIRITIE L TRy NI —7 i TXx £ T,

MobileNetV2 %, MobileNet D EME D Rz TR b~ 7 (Linear Bottlenecks) | & [[#RgF
R (Inverted Residual) | ZRLE L7, UTFICFDOET UEEZ R LET -

Input | Operator ] t | c | n | 5
2242 x 3 conv2d -| 32 |12
1122 x 32 bottleneck | 16 1)1
1122 % 16 battleneck 6 24 2|2
562 x 24 bottleneck |6 | 32 |3 |2
287 % 32 bottleneck | 6 | 64 |4 |2
142 x 64 bottleneck | 6| 96 |3 |1
142 % 96 bottleneck 6 160 3 |2
72 % 160 bottleneck 6| 320 1|1
72 % 320 conv2d I1x1 - 1280 | 1 |1
72 % 1280 | avgpool 7x7 - 1| -

1x1x1280 | conv2d 1x1 - k -

Table 2: MobileNetV2 : Each line describes a sequence
of 1 or more identical (modulo stride) layers, repeated
n times. All layers in the same sequence have the same
number ¢ of output channels. The first layer of each
sequence has a stride s and all others use stride 1. All
spatial convolutions use 3 x 3 kernels. The expansion
factor { is always applied to the input size as described
in Table [.

MobileNetV2 % v kU — 7 FEEE 2D\ T, PyTorch @ torchvision M TensorFlow (M3
¥ 7-1% paddlepaddle ®FEIEL SR TE 9,

AFE T, PyTorch DIRE¥E T L— LU —27 2 LT, MobileNetV2 ZfliHICT 2 F L, fED%
JAX AV %58 T L, Lubancat L CZDETFTNET 7 rA LTTAMLET,
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A 7 A MEBEEE : Lubancat4 1% Debianll Z{# A L. PC % ubuntu20. 04 T3, PyTorch X— g
2.1.0, torchvision /3X—<3 > 0.16.0, rknn-Toolkit2 /X—"3 > 2. 0. 0b0,

9.1 MobileNetV2
MobileNetV2 OF7 A MZIFfEDT—4 2y b LET, UTOURL L X7 — R TEET .

# T2ty MEWT N F—E R

mkdir data && cd data

#t T4ty rEXra—F

wget https://storage. googleapis. com/download. tensorflow. org/example_images/flower_photos. tgz
# iR, T —H4 v DAL /data/flower_photos

tar zxvf flower_photos. tgz

ZOTF—H Yy MITAEF 3100 OEBR NG ENTEBY, 5508 T AV DO (T4 Y—, X UR
RN, RXNT, e~T), Fa—Uv7) BB EI,

9.1.1 W REZ LT —ZEY b
Foora—RLEOTFT—4%%y ME, MUY oEBNIFRLCLT o L7 FUVICERES L., 0

T4V NIRRT YL > TUWET, torchvision 23292 datasets. ImageFolder Z{#f L T
T—HXEEPED— R TE T,

#t 7—2pu—K
flower_dataset = torchvision. datasets. ImageFolder (root="path/flower_photos”, transform=data_transform)

Flo, 7%ty FOR—RENDAZLTHI L TEET, LLTIC
torchvision. datasets. ImageFolder D EIEA BB LI D AX LT —H 1y OEEFZRLET -
Ho 7)Y — A 1 train. py

# FlowerData 7 7 A Z{ERL L. Dataset Zffk7&k L £
class FlowerData(Dataset) :
def _init_ (self, root_dir, transform=None):
self. root_dir = root_dir
self. transform = transform

classes = sorted(entry. name for entry in os.scandir(self.root_dir) if entry.is_dir())
class_to_idx = {cls_name: i for i, cls_name in enumerate(classes)}

self. classes = classes

self. class_to_idx = class_to_idx

self. images = self. get_images (self. root_dir, self.class_to_idx)

def __len_ (self):
return len(self. images)

def _ getitem_ (self, index):
path, target = self. images[index]
with open(path, “rb”) as f:
img = Image. open(f)
image = img. convert ("RGB”)

if self. transform:
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image = self. transform(image) # > 7 /L2
return image, target

def get_images(self, directory, class_to_idx):
images = []
for target_class in sorted(class_to_idx. keys()):
class_index = class_to_idx[target_class]
target_dir = os.path. join(directory, target_class)
if not os.path.isdir (target_dir):
continue
for root, _, fnames in sorted(os.walk(target_dir, followlinks=True)):
for fname in sorted(fnames) :
path = os.path. join(root, fname)
item = path, class_index
images. append (item)

return images

AR Y T A FlowerData % Dataset "HARA L E9, AITD 3 SO EEET HLENSH D
ES Al

- def __init__ " : ®IHk

- “def _getitem  : T —HXOWG, VT NA T v I RAHESNTT —F IR L, T—H KW
72 & & R OE AT HE

- def _len 7=k y bORSZRL, REMICHIBICEN SN T =2y FOY T
BAaL+

FTDH, WAALT—HY >y b A AKX Z{L L, torch.utils. data. DatalLoader Z{#f L CF
— XYy NEGIRIAIA, T —F YRR B EOBEE TV ET,

Y 7)Y — A 2 train. py

HZOFMLE A 7T A &, T — 2 %7 X ATV ERY |, KERERL, 72 Y MIc L,
S DICERILT 2 —HEOBREEZITTWET, ZHICEY, T ALY LMEREZ A LSS, PRELESEDLZENTEET,
data_transform = transforms. Compose ([transforms. RandomResizedCrop (224),
transforms. RandomHorizontalFlip (),
transforms. ToTensor (),
transforms. Normalize ([0. 485, 0.456, 0.406], [0.229, 0.224, 0.225])])

#t 1 AH L FlowerData 7 7 A&, T — Xy OISR L BB EFE
flower_data = FlowerData( .. /flower_photos’, transform=data_transform)
print ("Dataset class: {}”. format (flower_data.class_to_idx))

# 7=ty bETUHXNIHIE Y b (80%) LRREEE > b (20%) (Z0H

train_size = int (len(flower_data) * 0.8)

validate_size = len(flower_data) — train_size

train_dataset, validate_dataset = torch.utils. data. random_split (flower_data, [train_size, validate_size])

print ("using {} images for training, {} images for validation.”. format (len(train_dataset)
len(validate_dataset)))

nw = min([os. cpu_count (), batch_size if batch_size > 1 else 0, 8])
print ( Using {} dataloader workers every process ¥n . format (nw))

train_loader = Datal.oader (train_dataset, batch_size=batch_size, shuffle=True, num_workers=nw)
validate_loader = Dataloader(validate_dataset, batch_size=1, shuffle=True, num_workers=nw)
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5% % torch. utils. data. random split ZfH L CIlEEE v  (80%) EHIEE v kb (20%) (245E L.
%Dtk Dataloader L CTF—% &y FNEfiHriABLET,

9.1.2 MobileNetV2 X hU—72Z

MobileNetV2 D% v b U — 7 #EEDFEM & I DWW TIE., BB X OBEEERZSR L T E &V,
MobileNetV2 ™ 3FEHEIX | torchvision 2N EHET 2 models. MobileNetV2 ZEHEF T4 5 Z &b, HA THEE
TAHZ L TExET, LLTFIC torchvision. models. MobileNetV2 MFEHAHZIZ LI- Ry MU — 7 M %2
TLET

H 7)Y — A 3 train. py

# BRI, Ny FIEHE, EHEREEEERT D7 T A, HROEIGA T L DV B AIAZ O 7125 FH Al HE
class ConvBNReLU (nn. Sequential) :
def __init_ (self, in_channel, out_channel, kernel_size=3, stride=1, groups=1):
padding = (kernel_size — 1) // 2
super (ConvBNReLU, self).__init_ (
nn. Conv2d (in_channel, out_channel, kernel_size, stride, padding, groups=groups, bias=False)
nn. BatchNorm2d (out_channel)
nn. ReLU6 (inplace=True)

FRROBERIAFIRBWT, groups NT A—HN 1 DA, ZHIEEEDOEHFIALTT, groups
MANTF ¥ RN =BT 256, 1 DDANT ¥ X FABMERID T —F ) L I2TF BHIABEITOVET, =
NI N — T B FIAF T,

P 7)Y — A 4 train. py

# STk A
class InvertedResidual (nn.Module) :
def __init_ (self, in_channel, out_channel, stride, expand_ratio):
super (InvertedResidual, self).__init_ ()
#IX1EBHIALEZBLTT ¥ RV EPLET D
hidden_channel = in_channel * expand_ratio
# ARTARBLDOANT ¥ XV EMNT ¥ VXA DBELWEEIT a— My Myl a i ]

self. use_shortcut = stride == 1 and in_channel == out_channel

layers = []
if expand_ratio != 1:
#1x1 BAEIIAI
layers. append (ConvBNReLU (in_channel, hidden_channel, kernel_size=1))
layers. extend ([
# 3x3 TREL ST [ D& FriA T
ConvBNReLU (hidden_channel, hidden_channel, stride=stride, groups=hidden_channel)
# BREARIAS (pw-linear 1x1)
nn. Conv2d (hidden_channel, out_channel, kernel size=1, bias=False),
nn. BatchNorm2d (out_channel)
# etk D 1 X1 BEIHIARIIBIEHACBIS A ER T 5720, BT 5
D

self.conv = nn. Sequential (*layers)

def forward(self, x):
if self.use_shortcut:
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return x + self. conv(x)
else:

return self. conv(x)

MobileNetV2 o 534
H 7)Y — A 5 train. py

# MobileNet—v2 DR v b U — 7 &% E
class MobileNetV2 (nn. Module) :
def __init_ (self, num_classes=1000, alpha=1.0, round_nearest=8):
super (MobileNetV2, self).__init_ ()
block = InvertedResidual
input_channel = _make_divisible (32 * alpha, round_nearest)
last_channel = _make_divisible (1280 * alpha, round_nearest)

# R T 0 v 7 OFKIE
inverted_residual_setting = [
#t, ¢, n s

(1, 16, 1, 11,
6, 24, 2, 2],
6, 32, 3, 21,
(6, 64, 4, 21,
6, 96, 3, 11,
6, 160, 3, 2],
6, 320, 1, 11,

]

features = []
# WD convl LA ¥ —Z BN
features. append (ConvBNReLU (3, input_channel, stride=2))
# KisgkETa s
for t, ¢, n, s in inverted_residual_setting:
output_channel = _make_divisible(c * alpha, round_nearest)
for i in range(n):
# RAOIOHBARTA R sITREL, THLEEIL LITHT
stride = s if i == 0 else 1
features. append (block (input_channel, output_channel, stride, expand_ratio=t))
input_channel = output_channel

features. append (ConvBNReLU (input_channel, last_channel, 1))
self. features = nn. Sequential (kfeatures)

% oHE
self. avgpool = nn.AdaptiveAvgPool2d((1, 1))
self.classifier = nn. Sequential (

nn. Dropout (0. 2),

nn. Linear (last_channel, num_classes)

)

# HAOYHNUL
for m in self.modules():
if isinstance(m, nn.Conv2d):
nn. init. kaiming_normal_ (m. weight, mode=" fan_out’)
if m.bias is not None:
nn. init. zeros_(m. bias)
elif isinstance(m, nn.BatchNorm2d) :
nn. init. ones_ (m. weight)
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nn. init. zeros_ (m. bias)

elif isinstance(m, nn.Linear):
nn. init. normal_(m. weight, 0, 0.01)
nn. init. zeros_ (m. bias)

def forward(self, x):

self. features (x)

x = self. avgpool (x)

x = torch. flatten(x, 1)
x = self.classifier(x)
return x

X

9.

1.3 BFNADIEE L KREE

EFLOPHEIZIZ. PyTorch 234244 % MobileNetV2 OEFIFHFLDEH (ImageNet—1K 5 — &

Ty MIHESL) AL, FEIMEOASTA—22HiE L, Xy N =27 O—HOBIET 2T 5.
WO LB FEEZITWET, ZAUTKY ., AL DOIERE /T A —2 ZFIH L TET L O I H
ZRIFICHIR TE £

LRI A 27 ) F R oflZmrm LET
# 7)Y — A 5 train. py

len(validate_dataset)))

# GPU NI, GPU THIE
device = torch. device(“cuda:0” if torch. cuda. is_available() else “cpu”)
print ("using {} device.”. format (device))

B NAR—= T A —H
batch_size = 32

epochs = 10

learning rate = 0.0001

B ORMLELAS A 7T A4 0%, AT — 2 %2 T 0 X LU0 ERY . KERERL, T2 VWIS L,
EX HICIERE LT 2 —HOEEAZITWET, ZHICk 0, EFLONMMEREZ M LS, FEHALTEISEHL LN TE

data_transform = transforms. Compose ([transforms. RandomResizedCrop (224),
transforms. RandomHorizontalFlip (),
transforms. ToTensor (),
transforms. Normalize ([0. 485, 0.456, 0.406], [0.229, 0.224, 0.225])])

# 71 A% L FlowerData 7 7 A% YL, T —F & FO/RA L EBHERIE
flower_data = FlowerData( .. /flower_photos’, transform=data_transform)
print ("Dataset class: {}”. format (flower_data.class_to_idx))

8 72ty bET U NIEHIRE Y b (80%) ERREEE v R (20%) 1253

train_size = int (len(flower_data) * 0.8)

validate_size = len(flower_data) — train_size

train_dataset, validate_dataset = torch.utils. data. random_split (flower_data, [train_size, validate_size])

print ("using {} images for training, {} images for validation.”. format (len(train_dataset)

nw = min([os. cpu_count (), batch_size if batch_size > 1 else 0, 8])
print ( Using {} dataloader workers every process ¥n . format (nw))
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train_loader = Datal.oader (train_dataset, batch_size=batch_size, shuffle=True, num_ workers=nw)
validate_loader = Dataloader(validate_dataset, batch_size=1, shuffle=True, num_workers=nw)

# BT NEA AR AL, 7T A% num_classes Z R TE
net = MobileNetV2 (num_classes=5). to(device)

t FRRE B AEAZH https://download. pytorch. org/models/mobilenet_v2-b0353104. pth
model_weight_path = 7. /mobilenet_v2-b0353104. pth”
assert os.path. exists(model_weight_path), “file {} dose not exist.”. format (model_weight_path)

pre_weights = torch. load(model_weight_path, map_location=device)
# print ("The type is:”. format (type (pre_weights)))

pre_dict = {k: v for k, v in pre_weights.items() if net.state_dict() [k].numel () == v.numel ()}
missing keys, unexpected_keys = net. load_state_dict (pre_dict, strict=False)

# requires_grad == False |2 L CHiEHIHHEOEAZHEE L, ADT—U 7@ L classifier B DA% I
for param in net. features. parameters () :
param. requires_grad = False

#t Joxxy b v—HBEE A6

loss_function = nn. CrossEntropyLoss ()

# adam A 7T 4~ A VEEH., &HOT7—1V VgL classifier & D L% il
params = [p for p in net.parameters() if p.requires_grad]
optimizer = optim. Adam(params, lr=learning rate)

# xv NU— kG E T
#tprint (summary (net, (3, 224, 224)))

# BT N E IR X OWRGE
fit(epochs, net, loss_function, optimizer, train_loader, validate_loader, device)

train. py ZFEIT LET /L O L SEM A2 4TV . 10 epochs T A K

(. toolkit2 env) (base) csun@CSUN-PC—
0013:~/1linuxshare/work/Al/jupyter/lubancat_ai_manual_code/base/mobilenetv2$ python train. py

using cuda:0 device

Dataset class: {’daisy : 0, ’“dandelion” : 1, ’roses : 2, ’sunflowers’ : 3, ’tulips’: 4}

using 2936 images for training, 734 images for validation.

Using 8 dataloader workers every process

train epoch[1/10] loss:1. 115: 100% | NEHEENENE NN NN O O N R R A AR RN R
RN | 02/92 [00:06<00:00, 13.63it/s]

valid epoch[1/10]: 100Y% | NSHNNNEEEEEEEEEE NN O R R R R
HEEEEEEEEEEEEEEEEE | 34/734 [00:04<00:00, 171.95it/s]

lepoch 1] train_loss: 1.375 — train_accuracy: 0.520 — val_accuracy: 0. 747

train epoch[2/10] loss:0.942: 100% | HNHEENENN NN O O N N A AR RN R
RN | 02/92 [00:04<00:00, 22.23it/s]

valid epoch [2/10]: 100% | NS AN NN O O R N R A R AN RN
R 734/734 [00:03<00:00, 197.49it/s]

[epoch 2] train_loss: 1.014 — train_accuracy: 0.767 — val_accuracy: 0.804

train epoch[3/10] loss:0. 711: 100% NN NN NN O O R R R AR RN R
RN | 0292 [00:04<00:00, 22.32it/s]

valid epoch [3/10]: 100% | NNSENEEEENEE NN O N N R A NN RN RN
R 734/734 [00:03<00:00, 189.73it/s]

[epoch 3] train_loss: 0.825 — train_accuracy: 0.801 — val_accuracy: 0.819

train epoch[4/10] loss:0.647: 100% | |HNNENNENEEEE NN R B N R R RN
R 02/92 [00:04<00:00, 22.28it/s]
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valid epoch [4/10]: 100% | NSANEEEENEEE NN O O N N R A R RN NN
HEREEEEEINENERENEEE | 734/734 [00:03<00:00, 204.88it/s]

lepoch 4] train_loss: 0.715 — train_accuracy: 0.817 — val_accuracy: 0.835

train epoch[5/10] loss:0.546: 100% | |HNNENENEEEENEE NN A B N R R RN
| 92/92 [00:04<00:00, 22.41it/s]

valid epoch [5/10] : 100% | NSENEEEENEE NN O N R A R AN NN
HEREREEEEREREREEEEE | 734/734 [00:03<00:00, 191.47it/s]

[epoch 5] train_loss: 0.652 — train_accuracy: 0.826 — val_accuracy: 0.839

train epoch[6/10] loss:0.687: 100% NN NN R B N R R RN
HEEEEEEEREEEEEEEEN | ©2/92 [00:04<00:00, 22.37it/s]

valid epoch 6,107 : 100% | NNSENEEEENEE NN O O N N R A R AN NN
HEEEEEEENEEEEEEEEE | 34/734 [00:03<00:00, 193.22it/s]

[epoch 6] train_loss: 0.600 — train_accuracy: 0.843 — val_accuracy: 0.847

train epoch([7/10] loss:0.527: 100% | |HNNENNENEEENEE NN R B N R R NN
RN | 02/92 [00:04<00:00, 21.61it/s]

valid epoch[7/10]: 100Y%  |NEHNNNEEEEEEEEEEEE N O R R R R
HEEEEEEENEEEEEEEEE | 34/734 [00:03<00:00, 196.67it/s]

[epoch 7] train_loss: 0.558 — train_accuracy: 0.842 — val_accuracy: 0.843

train epoch[8/10] loss:0.554: 100% | NN A R N R R RN
RN | 02/92 [00:04<00:00, 21.81it/s]

valid epoch[8/10]: 100Y%  |NEHNNEEEEEEEEEEEEN N R R R N N R R R
HEEEEEEENEEEEEEEEE | 34/734 [00:03<00:00, 197.53it/s]

lepoch 8] train_loss: 0.543 — train_accuracy: 0.845 — val_accuracy: 0.851

train epoch[9/10] loss:0.537: 100% | NNEENENEEEENEN NN O N N R R A AR RN R
RN | 02/92 [00:04<00:00, 22.16it/s]

valid epoch[9/10]: 100Y% | |NEHNEEEEEEEEEEEEEN N R A R R R
HEREEERENENEENEEE | 734/734 [00:03<00:00, 188.93it/s]

Lepoch 9] train_loss: 0.501 — train_accuracy: 0.857 — val_accuracy: 0.875

train epoch[10/10] loss:0.495: 100% NN N R .
RN | 02/92 [00:04<00:00, 22.20it/s]

valid epoch[10/10]: 100% I N N EEEEEEEREEREEEEREEENEEEEEEEEEE
HEREREEEERENENENEEE | 734/734 [00:03<00:00, 194.45it/s]

[epoch 10] train_loss: 0.500 — train_accuracy: 0.845 — val_accuracy: 0.876

10 epochs completed in Im 24s.

torchvision @ MobileNetV2 4 23545 EF WAl 7 7 4 )L 12 MobileNetV2 # A4 > R — 3 3 /7
JT. HATEFRL 72 MobileNetV2 # T 2 0% I H 0 FHA.

#Pytorch MEF /L MobileNetV2
from torchvision.models import MobileNetV2 #{——= A > K7 7 k
g AHZ~A XDET /L MobileNetV2
#from model import MobileNetV2 #<{——= A |k
FRNEOHRZEEL T 5 —RIEHM L TATHEREMRTEET,
AL . KERE VA & 5L MobileNetV2. pth E7F WO HEA 7 7 4 W A RIEFL £ 4. B EF L THIO
HFEATOT . BT Toolkit2 ZHL THA—F ETHRT A &7 &7,
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9. 1.4 torchscript &7 /VRTF

FAFHEEIZPRTFE L 72 MobileNetV2. pth OE T NVEAZFEH LT, A— N7 v 35701
torchscript B XDEFT VATV AR— ML ET, UTICFOHEZRLET :
# 7)Y —RZ 6 : export. py

import torch
import os
from model import MobileNetV2

if name == main_:
tETL
model = MobileNetV2 (nhum classes=5)

# EAEkpiATe
model. load_state_dict (torch. load(”. /MobileNetV2. pth”))

model. eval ()

# BT ERAT

trace_model = torch. jit. trace(model, torch.Tensor(l, 3, 224, 224))
trace_model. save (. /MobileNetV2. pt’)

# ETNEZY AKR— b
(. toolkit2_env) (base) csun@CSUN-PC—

0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/base/mobilenetv2$ python3 export.py
LR 7T L EFELT L CTE#ELD MobileNetV2.pt] 7 7 A ADERESNET,

9.2 R—FK~DFFuAf LT Rk

9.2.1 rknn BT IV ~DEHL

RKNN Toolkit2 ZfEH L T, =7 AR — M ENTEET/NE rknn EF/MICE L, @ELET LT X
FEfTWET, UFICFDOHIZRLET
Yo7V — A 7 pt2rknn. py

if _name__ ==_ main_ :
model = . /MobileNetV2. pt
input_size_list = [[1, 3, 224, 224]]

# Create RKNN object
rknn = RKNN()

# Pre—process config, 7 7 #/L kT rk3588 ZKEIND

print ( —> Config model’)

rknn. config(mean_values=[[128, 128, 128]], std_values=[[128, 128, 128]], target_platform="rk3588")
print  done’)
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# Load model
print ( —> Loading model’)
ret = rknn. load_pytorch (model=model, input_size_list=input_size_list)
if ret = 0:
print ( Load model failed!’)
exit (ret)
print C done’)

# Build model
print ( —> Building model’)
# ret = rknn.build(do_quantization=True, dataset=./dataset.txt’)
ret = rknn. build(do_quantization=False)
if ret != 0:
print C Build model failed!”)
exit (ret)
print  done’)

# Export rknn model
print ( —> Export rknn model’)
ret = rknn. export_rknn( . /MobileNetV2. rknn’)
if ret != 0:
print C Export rknn model failed!’)
exit (ret)
print  done’)

#Set inputs

img = cv2.imread (. /sun. jpg’)

img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)
img = cv2.resize(img, (224, 224))

img = np. expand_dims (img, 0)

# Init runtime environment

print C —> Init runtime environment’)

ret = rknn. init_runtime ()

if ret != 0:
print C Init runtime environment failed!’)
exit (ret)

print  done’)

# Inference

print ( —> Running model’)

outputs = rknn. inference (inputs=[img])

# np. save (. /MobileNetV2. npy’, outputs[0])
print (outputs[0][0])
show_outputs (softmax (np. array (outputs[0][0])))
print  done’)

rknn. release ()

a7 L PCMTEITL, rkan BTV E2 T AR — LET,

(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/base/mobilenetv2$ python3 pt2rknn. py

I rknn—toolkit2 version: 2.0.0b0+9bab5682

——> Config model

done

——> Loading model

I PtParse: 100% | NENENENENEERENREE RN R N | 937/937 [00:00<00:00, 2092.01it/s]

I Loading : 100% | N NNENIREENENRENN RN Il | 332/332 [00:00<00:00, 1995.60it/s]
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done

——> Building model

I rknn building ..

I rknn buiding done

done

——> Export rknn model

done

—> Init runtime environment

I Target is None, use simulator!

done

——> Running model

W inference: The ’data_format’ is not set, and its default value is ' nhwc’ !

I GraphPreparing : 100%| NN NHREERENIRERNER NN INRNENEEINEE | 100/100 [00:00<00:00, 5261.29it/s]
I SessionPreparing : 100%| NN R RNEEENENERERER RN INERINERINEEENEE 100/100 [00:00<00:00, 2201.39it/s]
[-1.9589844 —0.43530273 —1.3818359  0.22485352 -3.578125 ]

class prob
sunflowers: 54. 0%
dandelion: 27.9%
roses: 10. 8%
daisy: 6. 08%
tulips: 1. 2%

done

9.2.2 Toolkit Lite2 L7z Al T X b

Toolkit Lite2 ZfEH L CRIERT 70 A 7 A F&1TW\WE T, Toolkit Lite2 O HIEIZS>WTIE
(%6 4 & RKNN Toolkit Lite2 T4 #BML T 7Z&
YTV — R 8 test. py

if name == main_:
rknn_lite = RKNNLite ()

# Load RKNN model
print ( —> Load RKNN model’)
ret = rknn_lite. load_rknn (RK3588_RKNN_MODEL)
if ret != 0:
print C Load RKNN model failed’)
exit (ret)
print C done’)

# Load and preprocess image
ori_img = cv2. imread (. /tulips. jpg’)
if ori_img is None:

print ( Image not found.’)

exit (1)
img = cv2.cvtColor(ori_img, cv2. COLOR_BGR2RGB)
img = cv2.resize(img, (224, 224))
img = np. expand_dims (img, 0)

# Print the shape and first few pixels of the input to confirm it matches the expected input shape
print (f’ Input shape: {img. shape}’)
print (f’ First few pixels: {img. flatten()[:10]} )
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# Init runtime environment

print C( —> Init runtime environment’)

ret = rknn_lite. init_runtime()

if ret != 0:
print C Init runtime environment failed’)
exit (ret)

print C done’)

# Inference
print ( —> Running model’)
outputs = rknn_lite. inference (inputs=[img])
if outputs is not None:
# Print the raw output from the model
print (f’ Raw outputs: {outputs}’ )
print (f Outputs shape: {np.array(outputs). shape}’)

# Flatten the output if necessary
flat_outputs = np. array (outputs). flatten()

print (f’ Flattened outputs: {flat_outputs}’ )
show_outputs (softmax (flat_outputs))

else:
print ("Inference failed.”)

print  done’)

rknn_lite. release()

MR EoT A SR

cat@lubancat:”/lubancat_ai_manual_code/base/mobilenetv2$ python test.py

—> Load RKNN model

done

Input shape: (1, 224, 224, 3)

First few pixels: [60 81 48 37 51 32 37 38 15 26]

——> Init runtime environment

I RKNN: [15:59:03.739] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)

T RKNN: [15:59:03.739] RKNN Driver Information, version: 0.9.2

T RKNN: [15:59:03. 739] RKNN Model Information, version: 6, toolkit version: 2.0.0b0+9bab5682 (compiler
version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2, target platform: rk3588, framework name:
PyTorch, framework layout: NCHW, model inference type: static_shape

done

——> Running model

Raw outputs: [array([[-2.9511719, -3.8125 , -1.3916016, —1.2236328, 2.0058594]]

dtype=float32)]
Outputs shape: (1, 1, 5)
Flattened outputs: [-2.9511719 -3.8125 -1.3916016 —1.2236328 2.0058594]

Class Prob
tulips: 92. 333%
sunflowers: 3.654%
roses: 3. 089%
daisy: 0.649%
dandelion: 0.274%

done
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— https://pytorch. org

— https://arxiv. org/abs/1801. 04381

— https://arxiv. org/pdf/1704. 04861

— https://github. com/rockchip—linux/rknn—toolkit2

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 90



https://pytorch.org
https://arxiv.org/abs/1801.04381
https://arxiv.org/pdf/1704.04861
https://github.com/rockchip-linux/rknn-toolkit2
https://www.csun.co.jp

 Fa~own H&ﬁ’%*i E] %5“ 7 / = j‘/“b— [EfHs. B RRARTEE?

BRAT7 /e v—RewEICTS

7% 10 = YOLOv3

HERBIZa LV Ea—2EVa VOERNRZ A7 THY, 0 BEIZERSCET 4O THKO &
HTXRTCOHE WR) 270, TNLOMEDOHT I ENEEZFET DL L TT, EEOT 7V 7
—a T, BEREICIIR@ERHERN Y £, HlzE, ZEEH, Av—FRFIAM 007 S
i R R/ S A

AR Z 27 OLRFEIL, BT 4 0ho BEMKZ ERENODRITHRE L, Thonh
T LNLEAEMICTRT S 28T, EBEOT 7 r— 9 Tk, WIKOSEL, IR, BBOE N,
PEEEO I 2 EOBEREEETILENDHY £9, o, HEROBEWEKEZ EO X S ICHET D
D EWED ) A AREREHEE EOL D ITLIEET D0 E Vo EBEL R L2 TR 8 A,

HAEERH T — R0y o 27 v 7 BRI & Z B REREIC T b Ed
@ B EIERE RO THEBSET AOTOWIRE S L, Bsh T I VKT ET, RO
BCA BT 2 Y OMEOMEEZERGEZ AN TPHLET, REHZRT LT Y X LIZIER-CNN, Fast R-CNN
mENRHY FT,
@V ATy 1 2oDORy MU= 2 LTl z Ak L, WIRoNT Y LALE 2[RRI TR L
F4, MR T LT Y XAIZIE YOLO, SSD AR ENH Y £,

F DIz, Faster R-CNN, DenseNet 72 E D7 /NI Y X LN H Y F4,

YOLOv3 (You Only Look Once version 3) (%, HEMH T VI Y X LO—F T, YOLO BiEMRE 7T LY X
LDEERN— 9 2 TF, YOLOV3 |X YOLOV2 IZEESW TRy hU—27 O E#BREZLBR L, ZREOH S~ v
T EFH L THRIEZITV, softmax IO EEOMSI LIcw U RT 4 v 7 EIFSEEGEEZHANTHT TV 43
BaE T2 HEZRELE L,

ARFETIL, PytorchT 4 —7F7—=0 T 7L —LTU—27 ZfEHA LT, yolovd ®ET /L&, #HidmT A B,
EFLOFE, 3 X rk356x/rk3588 L TD yolovd EF/NDEM R ¥ 2 HEICHENT LET,

FE: T A MBREE : Lubancatd " — R Debianll AT L& H. PC > AT A% Ubuntu20. 04, rknn—
Toolkit2 /3—<7 3 > 2. 0. 0b0 Zf# i,

10. 1 YOLOv3 D ¥ 72 34T

Joseph Redmon 5 1% 2015 4EIZ YOLO 7L U X AZFER L, @H 1L YOLOvL & HFFENE ., 2016 4T
W7 ) XAEWLE L, YOLOV2 R—T g U AERELE L7z, 2018 FITIE YOLOV3 /R—T 3 U R E
LF L7, YOLOV3 DJFFRIC DWW T OZEMITH LA L T &0,

YOLOv3 % Darknet-53 Z{RJEfhit R v b U —7 OE@frEhhir v PV =27 L LTHRALTOWET G
ink)
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Type Filters Size Qutput
Convolutional 32 3x3 256 x 256
Convolutional B84 3x3/2 128x 128
Convolutional 32 1x1

1x| Convolutional 64 3x3

Residual 128 » 128
Convolutional 128 3x3/2 64 x64
Convolutional B84 1x1

2x| Convolutional 128 3x3

Residual 64 » 64
Convolutional 256 3x3/2 32x32
Convolutional 128 1x1

Bx| Convolutional 256 3x3

Residual 32 x 32
Convolutional 512 3x3/2 16x 16
Convolutional 256 1x1

Bx| Convolutional 512 3x3

Residual 16 x 16
Convolutional 1024 3x3/2 8x8
Convolutional 512 1x1

4x| Convolutional 1024 3x3

Residual BxB
Avgpool Global
Connected 1000

Softrmax

Table 1. Darknet-53.

EEOFR Y FU— 7 HEEIZLUTO@EY) TY

chanel:1024

Darknet-53 without FC layer

—rh BBL resl res? res8 *ﬁ»
j H Route 3 (1/32 size)

feature_map_1

13 % 13 w255

yolo_head/Conv_6
DBL* 5 chanel:512

feature_map_2

Yolo_v3_Structure | Route 2 (1/16 size)

yolo_head/Conv_14
chanel:256

Route 1 (1/8 size) feature_map_3

yolo_head/Conv_22

52 % 52 w255

e ARLNERARARARESAAAA RN RALA NN SRS R AR GRA AR R R R ¥ g
Darknetconv2D_BN_Leaky Res_unit Resblock_body
pEL Pl cony - Iféaw I '_ DBL DBL . ' E resn

DAr—NOBEEZRHET2KENZR-ZLET, /NS BEOKREEENNH ELE T,
13x13x255 13 % v hU—27 BRI 1BXI3 D7 Y v REHA L, K7V v RIZ3 20T =013V, %
T U AR LT LoD TRHBBRIE LE T, PRI 4 SOREEERS & 1 SOFHE ST A — 5 7
HY . BT cocoTF—ZEy D8O DHFIYNRMbY EF, 3O5DT L H—NAZHT 255 DT A—X
REELET. S AU 13x13x3x (8045) L 72 0 . T DBOEMIZ ATHII X < | KX AMIED TRIA Y L
T, D 2 SOEEE DT XA —H OEIR G FRE T,

10.1.1 YOLOv3 D3k

YOLOv3 D 3 I1E Darknet ZffiH L CHEIEIINTE Y |, Darknet (£ C & CUDA (DWW oA —T 0V — R
DOEEFE 7 L — LT —27 TJ, Darknet ZffH L CHEIEII7- YOLOVE D a— FUKRT kUi,
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https://github. com/pjreddie/darknet/tree/master {24 VY £ 97,

YOLOv3 |Z PyTorch THEEINTEBY, AROHDH U AKRY RV IZIX
https://github. com/ultralytics/volov3.,
https://github. com/eriklindernoren/PyTorch-YOLOv3 72 K234 V) F£ 4,

YOLOv3 X TensorFlow THEEINTEY .,
https://github. com/zzh8829/yolov3-tf2 Z# S M T& F 9, PaddlePaddle HEEEIZ DWW TITARKD
PaddleDetection Z#Z&H L T 72 &V,

KF 22— F I TNAOT A M, PyTorch THEIEX L7~ ultralytics yolovd UARY MU 2 L. LLH]
DN— 3 (archive 77 0 F) ZEHLFET,

| git clone https://github. com/ultralytics/yolov3 —-b archive

10. 2 ultralytics yolovd ™7 R |

10.2.1 |BEDA VA b—)b

B B BHE 2 A 2 A b= LET, conda £ LTRSS A IF L. WIOBREHMREE M T &
T

conda create —n yolov3 python=3.8

conda activate yolov3

ultralytics yolovd @Y —Aa— RZRG L, BETLEREZ A VA =L LET :

git clone https://github. com/ultralytics/yolov3 -b archive
cd yolov3
pip install -r requirements. txt

pip install torch==1.13.0+cull6 torchvision==0. 14. 0+cull6 torchaudio==0.13.0 ——extra—index—url
https://download. pytorch. org/whl/cull6

PyTorch & NumPy (L. requirements. txt DFELICHESTA VA F—IATHZ LEBEIOLET, 53—
A EA VA N—NTDHELL O/NSREPBETHARRERH ET (¥ —3 v N THRRKE R
DFBHENTEET) .
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10.2.2 BEKRH

HANCI s N T A2 L CHEREZITVWE T, £ darknet OEAEZEG L ET

cd weights

wget —c https://pjreddie. com/media/files/yolov3. weights

wget —c https://pjreddie. com/media/files/yolov3—tiny. weights
wget —c https://pjreddie. com/media/files/yolov3—spp. weights

A7 0 77 L FTLET, -weights TEATZ 7 AL ZfHEL, 2 Z Tld yolov3. weights 27 X b
LET, ~cfg TREZ 7 ANVEEEL, FBELRWEGAIET 7 4L T cfg/yolovd-spp. cfg 2MEH I 4L E
T, T ZTlXcefg/yolov3.cfg 2T A M LE T, -source THHTAEBEDO A, FRITEBE T L2 DX
AEHEELET,

python3 detect. py ——source data/samples/bus. jpg ——weights weights/yolov3. weights ——cfg
cfg/yolov3. cfg

python3 detect.py ——source data/samples ——weights weights/yolov3. weights —cfg cfg/yolov3. cfg

H— DM HERR O H )

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/base/yolov3$ python3 detect.py —
source data/samples/bus. jpg —weights weights/yolov3.weights ——cfg cfg/yolov3. cfg

Namespace (agnostic_nms=False, augment=False, cfg= cfg/yolov3.cfg’ , classes=None,
conf_thres=0.3, device="", fourcc=mp4v’ , half=False, img_size=512, iou_thres=0. 6,

names= data/coco. names’, output= output’, save_txt=False, source= data/samples/bus. jpg ,
view_img=False, weights= weights/yolov3.weights’)

Using CUDA deviceO _CudaDeviceProperties (name="NVIDIA GeForce GTX 1070 Ti’
total_memory=8105MB)

/home/csun/project-Toolkit2/. toolkit2_env/1ib/python3. 8/site-packages/torch/functional. py:504:
UserWarning: torch.meshgrid: in an upcoming release, it will be required to pass the indexing
argument. (Triggered internally at ../aten/src/ATen/native/TensorShape. cpp:3526.)
return _VF.meshgrid(tensors, *%kwargs) # type: ignorelattr—defined]
Model Summary: 222 layers, 6.19491e+07 parameters, 6.19491e+07 gradients, 117.5 GFLOPS
image 1/1 data/samples/bus. jpg: 512x384 4 persons, 1 buss, Done. (0.029s)
Results saved to
/home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/base/yolov3/output
Done. (1.898s)

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 94



https://www.csun.co.jp

FARAORE H&ﬁ%*i E] %5“ 7 / = j‘/\‘b— (S0, B RRARTHE?

BRAT7 /e v—RewEICTS

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 95



https://www.csun.co.jp

RE - TN H&ﬁ%*i E] %5“ 7 / = j‘/\‘b— . BRRIRTE?

BRAT7 /e v—RewEICTS

B OBBHERTROH )

(. toolkit2_env) (base) csun@CSUN-PC-

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/base/yolov3$ python3 detect.py ——
source data/samples ——weights weights/yolov3.weights ——cfg cfg/yolov3. cfg

Namespace (agnostic_nms=False, augment=False, cfg= cfg/yolov3.cfg’ , classes=None,
conf_thres=0.3, device="", fourcc= mp4v’ , half=False, img_size=512, iou_thres=0. 6,
names="data/coco. names’, output= output’, save_txt=False, source=" data/samples’,
view_img=False, weights= weights/yolov3.weights’)

Using CUDA deviceO _CudaDeviceProperties(name="NVIDIA GeForce GTX 1070 Ti’
total_memory=8105MB)

/home/csun/project-Toolkit2/. toolkit2_env/lib/python3. 8/site-packages/torch/functional. py:504:
UserWarning: torch.meshgrid: in an upcoming release, it will be required to pass the indexing
argument. (Triggered internally at ../aten/src/ATen/native/TensorShape. cpp:3526.)

return _VF.meshgrid(tensors, *kkwargs) # type: ignorelattr—-defined]
Model Summary: 222 layers, 6.19491e+07 parameters, 6.19491e+07 gradients, 117.5 GFLOPS
image 1/2 data/samples/bus. jpg: 512x384 4 persons, 1 buss, Done. (0.028s)
image 2/2 data/samples/zidane. jpg: 288x512 2 persons, 1 ties, Done. (0.028s)
Results saved to
/home/csun/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/base/yolov3/output
Done. (0. 616s)

loutput] 7 4 L7 kU IZ. /data/samples & [F CHEEA OB TFHIEENERIILET,

10. 2.3 =T VDI

B4 ®D yolovd EZ LV EZHIICEET, MADT —Fty b, NAN—=RT 2 =& FZIEEIK 2 21
EASWTITWET, BT T, coco 7= v MIESNTyolo EF L EHIMLET. MAOT—4 &
v MR L TRl 2 2 & b TE X,

a7 NI, coco201l7 T —HEy FE2EUETH A7 U7 b (get_coco2017.sh) NHE I T
WET, ORIV T EFETLTCT Xy FERELET

bash get_coco2017. sh

27 VT MNIEWICEMELZ2WEARIE, T— 2y haAf o X —%y b LFE(TIZENTHD) TH Y
va—RKRLT/my= hoOL— T4 L7 NVICERETHIZEHTEET, 7—F Yy FDOT 4 L7 b
UREEIZLL T om@mY T
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F—— LICENSE

—— README. txt

F—— annotations

| L—— instances_val2017. json

F—— images

| F—— train2017 # FHF7—5 ¢ > FEj5 (118k images, 196)
| “—— val2017 # 7ty — %t > FiEjE (5k images, 16)
F—— labels

| F—— train2017

| L—— val2017

F—— test-dev2017. txt

F—— train2017. txt

L—— val2017. txt

7 directories, 6 files

EREERIC e B WEE . TRiEY FEIY v m— R T&E £,

1 o
OALTPS «

14
5

wget https://github. com/ultralytics/yolovb/releases/download/v1. 0/coco2017]1abels. zip

http: image

=T ] o O £ T LN T N
=9 volov3 4 | |- =3 £ 50

ERERDOT A N TIL, coco20l7 F—Zt v D 64 O ZHH L7 cocobd F—F & v N LET,
ZhHIET A FEEH T,

i U7= cocobd T —H v b&{HE L. data/cocobd.data 7 7 A NV EHRTELET :

classes=80
train=data/coco64/train2017. txt
valid=data/coco64/val2017. txt

names=data/coco. names

Z 2T, classes lZIH T TV, coco2017 T—H Ty MIIXS0 DI T I UMNH Y £9°, train IFIIFEICAE
M 28U 2 b valid (IMREECHEA T 28 Y 2 FTY, train & valid (Z[F CISRHRE S TOE T,
ZIUTHR DT A FOBITT, %D names (W T AV L EMIET L2 EREOH T TY ID L —HIEET,
MBOTF—Zt%y F2HTA8E8. VAN 77 AV E4AR L, classes ZIEEL, Xy NI —7 DRET
7ANBEETLZNERH Y £,

train. py # EfT L CETAZIEE L ET, FEiTa~r FHO-data |37 — X BE T 7 ANV EEEL, -
weights |TEATZ 7 A NV EFREL, cfglZTTNVDX Yy NT—TRET 7 A NVEFEE LET, -epochs Ll
WL—TORy I HAERTE L., -batch-size (ZT—FIZIBETIEBDO I N —T 2R TELET,

4 22 CTT R PO, 50epochs D4 7 Fi#
python3 train.py —data data/coco64.data ——weights weights/yolov3. weights —cfg cfg/yolov3. cfg
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——epochs 50 ——batch-size 16

Al —1:

AttributeError: module 'numpy has no attribute ’int’

fEIE : np. int—>np. int64 [ZEIE

Al —2:

indices. append((b, a, gj.clamp_(0, gain[3] — 1), gi.clamp_(0, gain[2] - 1))) # image, anchor,

grid indices

RuntimeError: result type Float can’t be cast to the desired output type long int

gain % float ¥ A 7 T4+ DT, (EIF :

indices. append((b, a, gj.clamp_(0, gain[3].long() - 1), gi.clamp_(0, gain[2].long() - 1))) &
image, anchor, grid indices

A7 — 3

torch. cuda. OutOfMemoryError: CUDA out of memory. Tried to allocate 32.00 MiB. GPU O has a total
capacty of 7.92 GiB of which 26. 31 MiB is free.

FATNT A—ZEE . (B 720 3725, CPU THIHH)

¥ ZZTT X PDED, b0epochs D& & FiE
python3 train.py —data data/coco64.data ——weights weights/yolov3. weights —cfg cfg/yolov3. cfg
——epochs 50 ——batch-size 16 ——device cpu

I SN2 T NV DOEIRT weights/last. pt ITERIF S 3L, WL ODDFIFE T A — X fER 1T
results.png 7 7 A MRAFSAIVE T, LU FIEHITY

GloU Objectness Classification Precision Recall
507 —e— results 1.61 0.46 - 0.86 1
81 1.4 1 0.44 4 0.84
4.5
1.2 4 0.42 - 0.82
6 -
4.0 1.0 1 0.404 0.80
_ 0.38
4 0.8 A 0.78 4
1 0.36
3.3 0.6 - 0.76
T ‘ T 2+ . T : . ‘ 0.34 L T - T
0 20 40 0 20 40 0 20 40 0 20 40 0 20 40
val GloU val Objectness 11 val Classification mAP@0.5 F1
475 0.56
5 1.0
0.78
4.50 4 0.9 0.54
4.25 4 44 _
0.8 0.76 0.52 1
4.00 4 0.7
| 3 0.74 _
3.75 0.6 0.50
3.50 A 5 0.5 4 0.72 1 0.48 4
3.254 . . ‘ .
0 20 40 0 20 40 0 20 40 0 20 40 0 20 40

A D T4 -

# o~ NET

tensorboard ——logdir=runs ——bind_all

2 M7

TensorFlow installation not found — running with reduced feature set.
TensorBoard 2.14.0 at http://anhao. :6006/ (Press CTRL+C to quit)
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7T W TIP:6006 |27 7 EATHE, UFOXLHIZEREINET :

TensorBoard TIME SERIES ~ SCALARS  IMAGES INACTIVE - ﬁ (& « (D)
Q. Filter runs (regex) Q. Filter tags (regex) Al Scalars  Image  Histogram £X seitings
a .
B R @ X Ppinned Settings X
e o o
[0 sep26_09-51-52_anhao & GENERAL:
metrics: 4 caids, ¥ Horizontal Axis
[] Sep26.09-5213_anhao ®
train 3 cards ~ | step hd
O sep26.10-32-56_anhao @ [ Enable step selection and data table
; e g - - (Sealars only)
O 5ep26.10-34-20_anhao @ ol Joss [ bslnglouless ¥ [ Enable Range Selection
16 O vLink by step 29
[ Sep26_12-4525_anhao [ ] i ‘
‘ Card Width
Sep26_13-17-18_anhao
O sep: . 14 a6 ‘ 0]
Sep26_15-29-52_anhao ® oe
‘ SCALARS
i a2 Smoothing
| ———ss |
‘1
- . 0 i = = - Tooltip sorting method
# “ | Alphabetical -
Ignore outliers in chart scaling
train/obj_loss b
O Partition non-monotonic X axis @
. |
‘ HISTOGRAMS
7 Mode
‘ Offset -
6
‘ IMAGES
5
Srightness
— e — 5

0 10 15 0 25 30 v

RO /8T A =5 FERBR IR ELHRTEET,

10.2. 4 BT IVORTE

BB OFIFENIEFICE T T 5 &, weights T4 L7 MU IZET /VDOEA last. pt DMRFESINE T, FA—
RETT 2 hT 5728012, 2% darknet OFEAIZEH L E9, FIZ models. py TEE I N7~ convert B4
BafAHLET,

4 a2~ NZ 4 Tpythond 2~ > NaEMH L., models 12— NL T, convert BIEZ(E/H | TZEHL |
weights/last. weights IZIRIEL F 7,

(volov3) csun@CSUN-PC-0013:"/1inuxshare/work/AI/jupyter/lubancat_ai_manual_code/base/yolov3$ python3
Python 3.8.19 (default, Mar 20 2024, 19:58:24)

[GCC 11.2.0] :: Anaconda, Inc. on linux

Type “help”, “copyright”, “credits” or “license” for more information.

>>> from models import *

>>> convert ( cfg/yolov3. cfg’, ’weights/last.pt’)

WARNING: smart bias initialization failure.

WARNING: smart bias initialization failure.

WARNING: smart bias initialization failure.

Model Summary: 222 layers, 6.19491e+07 parameters, 6.19491e+07 gradients

Success: converted weights/last.pt’ to ~weights/last.weights’

10. 3 RKNN EF /L ~DZEHi

rknn—toolkit2 ¥ —/ Ui darknet DEAELRET 7 A NVDA LV R— 2P HR—FLTEBY, 51 %
RKNN EF )VICEHACTx F£9, Bl darknet DELERTET 7 A V2 H L. rkon. load_darknet Z{#
LTET NV ZAR—=FL, RRNET/MIEHLES, UTFTDT7Tr 7T hz2ZRBL TS0
Y 7)Y — A 1: yolov3_to_rknn. py
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import numpy as np
import cv2
from rknn. api import RKNN

from yolov3_utils import yolov3_post_process, draw

GRIDO = 13
GRID1 = 26
GRID2 = 52
LISTSIZE = 85
SPAN = 3

. ) . ).
if __name__ == _ main__ :

MODEL_PATH = . /cfg/yolov3. cfg’

WEIGHT_PATH = . /weights/last. weights

RKNN_MODEL_PATH = . /model/RK3588/yolov3_quantization. rknn’
image = ’./dog bike_car_416x416. jpg

DATASET = . /dataset. txt

# Create RKNN object
rknn = RKNN (verbose=True)

# Pre—process config

print C —> Config model’)

rknn. config (mean_values=[0, 0, 0], std_values=[255, 255, 255], target_platform="rk3588”)
print C done’)

# Load model
print C —> Loading model’)
ret = rknn. load_darknet (mode1=MODEL_PATH, weight=WEIGHT PATH)
if ret = 0:
print ( Load model failed!’)
exit (ret)
print C done’)

# Build model
print ( —> Building model’)
ret = rknn. build(do_quantization=True, dataset=DATASET)
if ret = 0:
print ( Build model failed!’)
exit (ret)
print C done’)

# Export rknn model
print ( —> Export rknn model’)
ret = rknn. export_rknn (RKNN_MODEL_PATH)
if ret = 0:
print C Export rknn model failed!’)
exit (ret)
print C done’)

# Set inputs
img = cv2. imread(image)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

# Init runtime environment
print C —> Init runtime environment’)
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ret = rknn. init_runtime ()

if ret I=0:
print C Init runtime environment failed!’)
exit (ret)

print C done’)

# Inference

print ( —> Running model’)

outputs = rknn. inference (inputs=[img])
print C done’)

input0_data = outputs[0]

np. save (. /darknet_yolov3_416x416_0.npy , inputO_data) # 1%255%13%13
inputl_data = outputs[1]

np. save (. /darknet_yolov3_416x416_1.npy , inputl_data)

input2_data = outputs[2]

np. save (. /darknet_yolov3_416x416_2.npy , inputl_data)

input0_data = inputO_data. reshape (SPAN, LISTSIZE, GRIDO, GRIDO) # 3%85%13%13
inputl_data = inputl_data. reshape (SPAN, LISTSIZE, GRID1, GRID1)
input2_data = input2_data. reshape (SPAN, LISTSIZE, GRID2, GRID2)

input_data = []

input_data. append (np. transpose (input0_data, (2, 3, 0, 1))) # 13%13%3%85
input_data. append (np. transpose (inputl_data, (2, 3, 0, 1)))

input_data. append (np. transpose (input2_data, (2, 3, 0, 1)))

boxes, classes, scores = yolov3_post_process (input_data)
image = cv2. imread(image)
if boxes is not None:

draw(image, boxes, scores, classes)

print ( Save results to results. jpg!’)
cv2. imwrite C result. jpg’, image)

rknn. release ()

I TIRRAAE O & HHCHBA LR, T 7 AVOHIIE 3 SO~ v 7 (1255%13%13,

1%255%26%26, 1%255%52%52) T. reshape & transpose BREZ#E T (13%13%3%85, 26%26%3%85,
52%52%3%85) I INNET, E D%, yolovd_post process BAEIZIE S E T,

10.4 RKNNET VDT Fa A & ET

10.4.1 Toolkit Lite2 R LT AT X |

Toolkit Lite2 O 7 g —iz oW TiL, Al (RKNN Toolkit Lite2 MY ZHZMM L T &, LU
TIXRTR O 7 yolovd ET VA L, BRI R — R CT 7aA#ima 1> 707 L5 TT .
P 7)Y — R 2 yolov3_inference. py

if __name__ == _ main__ :

host_name = get_host ()
if host_name == ~RK3566_RK3568 :
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rknn_model = RK3566_RK3568_RKNN_MODEL
elif host_name == ~RK3588 :
rknn_model = RK3588_ RKNN_MODEL
else:
print ("This demo cannot run on the current platform: {}”.format(host_name))
exit(-1)

# Create RKNN object
rknn_lite = RKNNLite ()

# load RKNN model
print C —> Load RKNN model’)
ret = rknn_lite. load_rknn (rknn_model)
if ret != 0:
print C Load RKNN model failed’)
exit (ret)
print C done’)

# Init runtime environment
print C —> Init runtime environment’)
# run on RK356x/RK3588 with Debian 0S, do not need specify target.
if host _name == ’RK3588" :
ret = rknn_lite. init_runtime (core_mask=RKNNLite. NPU_CORE_O0)

else:
ret = rknn_lite. init_runtime ()

if ret 1= 0:
print C Init runtime environment failed!’)
exit(ret)

print C done’)

# Set inputs

img = cv2. imread (IMG_PATH)

#img, ratio, (dw, dh) = letterbox(img, new_shape=(IMG_SIZE, IMG_SIZE))
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

img = cv2.resize(img, (IMG_SIZE, IMG_SIZE))

# Inference

print ( —> Running model’)

outputs = rknn_lite. inference (inputs=[img])
np. save (. /onnx_yolov3_0.npy , outputs[0])
np. save (. /onnx_yolov3_1.npy , outputs[1])
np. save (. /onnx_yolov3_2.npy , outputs[2])
print C done’)

# post process

input0_data = outputs[0]
inputl_data = outputs[1]
input2_data = outputs[2]

inputO_data = inputO_data. reshape (SPAN, LISTSIZE, GRIDO, GRIDO) # 3%85%13%13
inputl_data = inputl_data. reshape (SPAN, LISTSIZE, GRID1, GRID1)
input2_data = input2_data. reshape (SPAN, LISTSIZE, GRID2, GRID2)

input_data = []

input_data. append (np. transpose (inputO_data, (2, 3, 0, 1))) # 13%13%3%85
input_data. append (np. transpose (inputl_data, (2, 3, 0, 1)))

input_data. append (np. transpose (input2_data, (2, 3, 0, 1)))

boxes, classes, scores = yolov3_post_process (input_data)

img = cv2. imread (IMG_PATH)
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if boxes is not None:
draw(img, boxes, scores, classes)

# show output
print ( Save results to results. jpg!’)

cv2. imwrite ("result. jpg”, img)

rknn_lite. release()

Toolkit Lite2 ZEH L7z — RTOT 7 m A #iwiL, toolkit2 ZH L T~y Ty Ial— 3
R AT O FIESELLTRY, HABAHEO 71 75 Ab[R U T3, LRI Lubancat-4 78— RT3
T TY

RERBIG -

10.5 2&Y 7

— https://github. com/ultralytics/volov3

— https://pjreddie. com/darknet/volo

— https://github. com/pjreddie/darknet
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w11 E IEHFEBSEE - TensorFlow

TensorFlow |7 —4% 7w —>7n1 27 I 7 (dataflow programming) (ZHD< R Y v 7 ey
AT LTHY, kex 7of7E (nachine learning) 7/V3 UV XADT 0/ Z I v FFEEIILFEHEIN
TWET, AT Google DMFER Y FT—2 T3 Y XLT A7 7V DistBelief T,

ARETIL, TensorFlow OFEAMAG AL A 7 ZfHIZFEAIT LE T, tf. keras. Sequential E7 /L%
AL, E7 VAMBICHE L, RAEAIZ RN 7 /LIZZ# LT LubanCat RK U —XDAR— RIZT 71
A4 LET,

b ki T A MBREE : LubanCat A" — KX Debianll, PC ¥l Ubuntu20. 04, TensorFlow /3—30 3
2.8.0, rknn-Toolkit2 /83— 3 > 2. 0. Obeta,

11.1 tensorflowBREDA X h—)L

PC C Ubuntu F 721X Windows > A7 A& {fH L T tensorflow A A h—/L LET, LLTFOHIX
Ubuntu20. 04 ¥ A7 A TCY :

# Python A > A h—/L L, pip ZHH LEJ, Python 3.6-3.9 & pip 19.0 LARE &7 2 2 2EA
HYEF,

" sh

sudo apt update

sudo apt install python3-dev python3-pip python3-venv

sudo python3 —m pip install pip ——upgrade

B A AR BREE 2 AER L TR L £ 97,
" sh

sudo python3 —m venv . tensorflow_venv

t I OLER tensorflow ZHFEA LA M—LTEHN, X—=Ya VERELTA VA M=V LET
(GPU & CPU A SN TWVET) |
" sh

pip3 install tensorflow
FEMZe A A R —/LFIE L Ff X, TensorFlow DF 22— R U 7 ILEZBRL T 7ZE W,

b h: Windows A7 A (Windows 64 £ > ~ 0S) CiX. Python, VC++, Anaconda 72 &% A1 A k
— VT HMEENRH Y £, NVIDIA GPU 2 ¥4 — 9" 5I1Z1%, GPU R Z A /3—_ CUDA, cuDNN Z A1 > A h—/b
TOMLERH Y T, TNDLDONR—=T 3 VORCERICOWTEI[ZHH]ZZRL T ZEN, 61T,
TTTA4 9T ARTANR—=L CIDANR—T g VOGOV TIIZBEHIZBBLTLLEE N, T4
WZIZZ DA A N—=NTA RBHY ETOT, BODT AL AZESTCEHO RF 2 A MERHKE LT
CTEEWY,

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 104



https://developer.nvidia.com/cuda-gpus
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html
https://www.csun.co.jp

FARAORE H&ﬁ%*i E] ﬁ‘ﬁ“ 7 / = j‘/\‘b— (S0, B RRARTHE?

BRAT7 /e v—RewEICTS

11. 2 EBSEE

Z ZTIE, tf.keras. Sequential EF /L& H L CIEAEIGR 2 0E T DR HI 20 LET, FH
WZOWTELIZHEH]IZZRL TS ZE W,

11.2.1 F—& & v hDO#fE

Tty hEFUra—RLET, 3700 KOmiG %5 7,
tf. keras. utils. image_dataset_from_directory ZfEH L T80% % hL—=7t v b, £V 20%%RiE
Yy hELTHEILET,
Y 7)Y — A 1:ai/tensorflow/tensorflow_classification. py

# LI~ =2 T /VEE%E  https://www. dragonwake. com/download/LubanCat4/1-manual/CSATEG358803_Python-application—guide. pdf
import numpy as np

import tensorflow as tf

from tensorflow import keras

from tensorflow. keras import layers

from tensorflow. keras. models import Sequential

# F— 22T

import pathlib

dataset_url = “https://storage. googleapis. com/download. tensorflow. org/example_images/flower_photos. tgz”
data_dir = tf.keras.utils.get_file(’ flower photos’, origin=dataset_url, untar=True)

data_dir = pathlib.Path(data_dir)

#NT A =X EIE
batch_size = 32
img_height = 180
img_width = 180

# tf.keras.utils ZfEAH L CTF—4% &y hapHL, M—=7%y MeMGEE Y MNTHT D
train_ds = tf. keras.utils. image_dataset_from_directory (

data_dir,

validation_split=0.2,

subset="training”,

seed=123,

image_size=(img_height, img_width),

batch_size=batch_size)

val_ds = tf. keras. utils. image_dataset_from_directory (
data_dir,
validation_split=0. 2,
subset="validation”,
seed=123,
image_size=(img_height, img_width),
batch_size=batch_size)

class_names = train_ds. class_names
fiprint (class_names)

# 7 — X A

normalization_layer = layers.Rescaling(l./255)

train_ds = train_ds.map(lambda x, y: (normalization_layer(x), y))
val_ds = val_ds.map(lambda x, y: (normalization_layer(x), y))

num_classes = len(class_names)

b i TensorFlow ®—3 D AP A > X —7 =—ZADHBH L FHENL 25 5] (tensorflow2. 8) &%
LT 7EE,
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11.2.2 BT VORES L Ik

Keras Sequential T /LD : FIZ 3 DDEHRIALT T 7 (tf. Keras. layers. Conv2D) THEAL
Sh, FNEFNOEALT Ty 7L 1 DO KT —Y 7 (tf. karas. layers. MaxPooling2D) N &
FNTWET, HEBIZ, 1 >DOLHEEE (tf. keras. layers. Dense) N0 . T relu NiEMHALES S L
TEHINTWET,
Y 7)Y — A 2:ai/tensorflow/tensorflow_classification. py

# %y N — 7G2S L, data_augmentation FijALER L A v —Z 3800
data_augmentation = keras. Sequential (
[
layers. RandomFlip (“horizontal”,
input_shape=(img_height,
img_width,
3)),
layers. RandomRotation (0. 1),
layers. RandomZoom (0. 1),
]
)

# Fv FNU— 7RG AR
model = Sequential ([
data_augmentation,
layers. Conv2D (16, 3, padding="same’, activation= relu’),
layers. MaxPooling2D (),
layers. Conv2D (32, 3, padding="same’, activation= relu’),
layers. MaxPooling2D (),
layers. Conv2D (64, 3, padding="same’, activation= relu’),
layers. MaxPooling2D (),
layers. Dropout (0. 2), # Dropout L A v —% B
layers. Flatten(),
layers. Dense (128, activation= relu’),
layers. Dense (num_classes, name="outputs”)

D

# AT T 4~ AW adam’ | FRBEL, TR A 2OE
model. compile (optimizer="adam’,
loss=tf. keras. losses. SparseCategoricalCrossentropy (from_logits=True),

metrics=["accuracy’ ])

# HBOR Y MU — 7 i &R
model. summary ()

# £ 7 LI

epochs=15

history = model. fit(
train_ds,
validation_data=val_ds,

epochs=epochs,
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LAY —DFRy bU— 7 EEE R

Model: ”sequential_1”

Layer (type) Output Shape Param #
sequential (Sequential) (None, 180, 180, 3) 0
conv2d (Conv2D) (None, 180, 180, 16) 448
max_pooling2d (MaxPooling2 (None, 90, 90, 16) 0

D)

conv2d_1 (Conv2D) (None, 90, 90, 32) 4640
max_pooling2d_1 (MaxPoolin (None, 45, 45, 32) 0

g2D)

conv2d_2 (Conv2D) (None, 45, 45, 64) 18496
max_pooling2d_2 (MaxPoolin (None, 22, 22, 64) 0

g2D)

dropout (Dropout) (None, 22, 22, 64) 0
flatten (Flatten) (None, 30976) 0

dense (Dense) (None, 128) 3965056
outputs (Dense) (None, b) 645

Total params: 3989285 (15.22 MB)
Trainable params: 3989285 (15.22 MB)
Non—-trainable params: 0 (0.00 Byte)

Epoch 1/15

92/92 [ ] - 23s 236ms/step — loss: 1.4662 — accuracy: 0.3764 —
val_loss: 1.1302 — val_accuracy: 0.5599

Epoch 2/15

92/92 [ 1 - 22s 236ms/step — loss: 1.1277 — accuracy: 0.5494
val_loss: 1.1087 — val_accuracy: 0.5708

Epoch 3/15

92/92 [ ] - 225 239ms/step — loss: 1.0519 — accuracy: 0.5862
val_loss: 0.9931 — val_accuracy: 0.6022

Epoch 4/15

92/92 [ ] - 22s 233ms/step — loss: 0.9932 — accuracy: 0.6175 —
val_loss: 0.9435 — val_accuracy: 0.6444

Epoch 5/15

92/92 [ ] - 22s 232ms/step — loss: 0.9220 — accuracy: 0.6478
val_loss: 0.9704 — val_accuracy: 0.6308

Epoch 6/15

92/92 [ ]

22s 234ms/step — loss: 0.8961 — accuracy: 0.6502
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val_loss: 0.8781 — val_accuracy: 0.6526

Epoch 7/15

92/92 [ ] - 21s 232ms/step — loss: 0.8210 — accuracy: 0.6839 —
val_loss: 0.8892 — val_accuracy: 0.6567

Epoch 8/15

92/92 [ ] - 21s 232ms/step — loss: 0.7899 — accuracy: 0.6890 —
val_loss: 0.9213 — val_accuracy: 0.6376

Epoch 9/15

92/92 [ 1 - 22s 234ms/step — loss: 0.7597 — accuracy: 0.7108 —
val_loss: 0.8036 — val_accuracy: 0.6853

Epoch 10/15

92/92 [ 1 - 22s 233ms/step — loss: 0.7402 — accuracy: 0.7217 —
val_loss: 0.8363 — val_accuracy: 0.6621

Epoch 11/15

92/92 [ 1 - 22s 234ms/step — loss: 0.7076 — accuracy: 0.7364 —
val_loss: 0.7853 — val_accuracy: 0. 6866

Epoch 12/15

92/92 [ ] - 22s 236ms/step — loss: 0.6889 — accuracy: 0.7333 —
val_loss: 0.8018 — val_accuracy: 0.6798

Epoch 13/15

92/92 [ ] - 22s 240ms/step — loss: 0.6566 — accuracy: 0.7480 —
val_loss: 0.8327 — val_accuracy: 0.6771

Epoch 14/15

92/92 [ 1 - 22s 236ms/step — loss: 0.6342 — accuracy: 0.7551 —
val_loss: 0.7567 — val_accuracy: 0.7057

Epoch 15/15

92/92 [ ] - 22s 235ms/step — loss: 0.6194 — accuracy: 0.7650 —
val_loss: 0.7603 — val_accuracy: 0.7125

AFFARE RN D LD & FIEE (accuracy) (FFE & & HITHIBZITHIM L, 99%IZE L E L7ZH3,
FRFERSEE  (val_accuracy) 13#960%I2E & F o TUWVET, ARG EE & MEERE DN K E WO I3l 8 o
JKETY, MHICE D &, ZOETVEFIT —% ETIIhoT—% L0 b B RZ255 Z LN T
EFTN, T — 2407 =2ty FTCERICHHREZEL LN TEEYA, ZIUTETADBFH LVT —
Ay M LTI T2ODREH LW L 2ERLET,

—EIZ, WEEORFRNIZ, Tty OV TAENDRTEL YU TAFOT—% ) AR
NETEL, FERETFTANMMETEHRETT, Z2TlE, AT =2y bRV RNED, BTN/
ARG L, EBERO AT IR 2 A U Cl 25 s L7 rTREMER & 0 E 37,

T2ty FOBUEEZIIR L, Keras ORI L A ¥ =TT F L7 ) v 7| [lE X—LET0,
tf. keras. layers. RandomFlip, tf.keras. layers. RandomRotation, tf.keras. layers.RandomZoom %/ L
£9, &HIT, Dropout LA Y —ZBIIL, —EDHRT=2—T /Ly NV =7 D=y bz —FFIZX
v NT—=I bR LET, a7 T LI TOMEY TT,

""" python
By MU— I REELARESE L, data_augmentation RALER L A ¥ —Z BN
data_augmentation = tf. keras. Sequential (

[
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tf. keras. layers. RandomFlip ("horizontal”, input_shape=(img height, img_width, 3)),
tf. keras. layers. RandomRotation (0. 1),
tf. keras. layers. RandomZoom (0. 1),

model = tf. keras. Sequential ([
data_augmentation, # data_augmentation Z BN
tf. keras. layers. Conv2D (16, 3, padding= same’, activation= relu’ ),
tf. keras. layers. MaxPooling2D (),
tf. keras. layers. Conv2D (32, 3, padding= same’, activation= relu’ ),
tf. keras. layers. MaxPooling2D(),
tf. keras. layers. Conv2D (64, 3, padding= same’, activation= relu’ ),
tf. keras. layers. MaxPooling2D(),
tf. keras. layers. Dropout (0. 2), # Dropout L A ¥ —7% BN
tf. keras. layers. Flatten(),

tf. keras. layers. Dense (128, activation= relu’),

tf. keras. layers. Dense (num_classes, name="outputs”)

D

2T X MER

Keras DR L A ¥ —& Dropout L' A Y—Z1BIN#%. G ENKEINE LT,

11.2.3 EFT VDT A B

Y 7)Y — A 5iai/tensorflow/tensorflow_classification. py

# BTV iR & B
sunflower_url = “https://storage. googleapis. com/download. tensorflow. org/example_images/592px—Red_sunflower. jpg”
sunflower_path = tf.keras. utils. get_file(’ Red_sunflower’, origin=sunflower_url)

img = tf. keras. utils. load_img(
sunflower_path, target_size=(img_height, img width)
)
img_array = tf. keras.utils. img_to_array (img)
img_array = tf.expand_dims (img_array, 0) # Create a batch

predictions = model. predict (img_array)
score = tf.nn. softmax (predictions[0])

print (
“This image most likely belongs to {} with a {:.2f} percent confidence.”

. format (class_names [np. argmax (score)], 100 * np. max (score))

# Convert the model.
converter = tf. lite. TFLiteConverter. from_keras_model (model)

tflite_model = converter. convert ()
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# Save the model.
with open(’model. tflite’, "wb’) as f:

f.write (tflite_model)

11. 2.4 TensorFlow Lite /L

I X 7- Keras Sequential EF L A&{#FHH L. tf. lite. TFLiteConverter. from_keras_model % ffi [
L T TensorFlow Lite EF V&4 LE 4,

" python
TN EEH
converter = tf. lite. TFLiteConverter. from_keras_model (model)

tflite_model = converter. convert ()

#t BT ILEARTE
with open(’model. tflite’, 'wb’) as f:
f.write (tflite_model)

TensorFlow Lite 2 X=X DEWT — 7 7o —OFHMII[F 22— U T ] EZBZHL T EE N,

11.2.5 ESNLVOE#H L I 2L —a TR B

rknn-Toolkit2 Zfifl L CRKNN 5 /LA 7 AR —h LET,
Y 7)Y — A Tiai/tensorflow/rknn_transfer. py

# LI~ =2T7 VL EE%E  https://www. dragonwake. com/download/LubanCat4/1-manual/CSATEG358803_Python-application-guide. pdf
import numpy as np
import cv2

§ ET AL
from rknn. api import RKNN
import tensorflow as tf

img_height = 180
img_width = 180
IMG_PATH =’ test. jpg’

class_names = [ daisy’, ’dandelion’, ’roses’, 'sunflowers’, " tulips’ ]

. s .
if _ name__ == main

# RKNN 472 = 7 N ZAERK
firknn = RKNN (verbose="Debug’ )
rknn = RKNN()

# RO E
print ( —> Config model’)

rknn. config(mean_values=[0, 0, 0], std_values=[255, 255, 255], target_platform="rk3588")
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print (" done’)

# €T EE— R
print ( —> Loading model’)
ret = rknn. load_tflite(model="model. tflite’)
if ret = 0:
print ( Load model failed!”)
exit(ret)
print (" done’)

# ETNVEENLER
print ( —> Building model’)
ret = rknn. build(do_quantization=False)
#ret = rknn. build(do_quantization=True, dataset="./dataset. txt’)
if ret != 0:
print C Build model failed!”)
exit(ret)
print (" done’)

# Export rknn model
print ( —> Export rknn model’)
ret = rknn. export_rknn(’. /model. rknn’)
if ret != 0:
print ( Export rknn model failed!’)
exit(ret)
print (" done’)

#7 v 2 A KEREE A 1ML

print ( —> Init runtime environment’)

ret = rknn. init_runtime ()

# if ret !=0:

# print  Init runtime environment failed!’)
# exit (ret)

print (" done’)

# iy

img = cv2. imread (IMG_PATH)

img = cv2. cvtColor (img, cv2. COLOR_BGR2RGB)
img = cv2. resize (img, (180, 180))

img = np. expand_dims (img, 0)

#iprint C —> Accuracy analysis’)
firknn. accuracy_analysis (inputs=[". /test. jpg’ 1)
tiprint (" done’)

# e

print ( —> Running model’)

outputs = rknn. inference (inputs=[img])
print ("F55: 7, outputs)

outputs = tf.nn. softmax (outputs)

print (outputs)

print (
“This image most likely belongs to {} with a {:.2f} percent confidence.”
. format (class_names [np. argmax (outputs) ], 100 * np.max (outputs))

)

print ("H{% 71X :”, class_names[np. argmax (outputs)])

print ( —> done’)

rknn. release ()

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 111



https://www.csun.co.jp

L H&ﬁ’%*i E] %5“ 7 /J a j‘/“*— Y

BRAT7 /e v—RewEICTS

CPU ZfHEVVE T DT, CUDA ICRIH T 25 A v — VARG L T EEV, ZZHIBRL THRE

I rknn—toolkit2 version: 2.0.0b0+9bab5682

——> Config model

done

——> Loading model

INFO: Created TensorFlow Lite XNNPACK delegate for CPU.

I Loading : 100%| INEEEEEENEEEEE RN (/11 [00:00<00:00,
2518.96it/s]

done

——> Building model

I rknn building ...

I rknn buiding done

done

——> Export rknn model

done

—> Init runtime environment

I Target is None, use simulator!

done

——> Running model

W inference: The ’data_format’ is not set, and its default value is ’nhwc’ !

I GraphPreparing : 100% N S EERIRREERRRERERRRERENERERRNNNNNENE  20/20 [00:00<00:00,
5900. 41it/s]

I SessionPreparing : 100% | [ NEEREEEEREEREEENEEEREEEEEINEEIEEE  20/20 [00:00<00:00,
898.47it/s]

fES: [array([[-2.0957031, —2.546875 , 1.5195312, 6.2109375, 2.3046875]],

dtype=float32) ]

tf. Tensor ([[[2. 3975283e-04 1.5269412e-04 8.9092273e-03 9. 7116256e-01 1. 9535707e~-02]]]
shape=(1, 1, 5), dtype=float32)

This image most likely belongs to sunflowers with a 97. 12 percent confidence

% T H1E: sunflowers

——> done

11.3 7 uA L#EFHT A b

LubanCat R — RIZF 7P A L CHER A FEIT L. rknn—toolkit-lite2 2 L £9. UL FiX RK3588
DOFITT,

# LI~ =aT7 V%5 % : https://www. dragonwake. com/download/LubanCat4/1-manual/CSATEG358803_Python—application—guide. pdf
import numpy as np

import cv2

from rknnlite.api import RKNNLite

IMG_PATH =’ test. jpg’
RKNN_MODEL = "model. rknn’
img_height = 180
img_width = 180

class_names = ['daisy , ’dandelion’, ’roses’, ’sunflowers’, " tulips’ ]

# Create RKNN object
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rknn_lite = RKNNLite ()

# load RKNN model
print ( ——> Load RKNN model’)
ret = rknn_lite. load_rknn (RKNN_MODEL)
if ret I=0:
print (" Load RKNN model failed’)
exit (ret)
print (" done’)

# Init runtime environment

print ( —> Init runtime environment’)

ret = rknn_lite. init_runtime ()

if ret I=0:
print ( Init runtime environment failed!”)
exit (ret)

print (" done’)

# load image
img = cv2. imread (IMG_PATH)
img = cv2. resize (img, (180, 180))
img = cv2. cvtColor (img, cv2. COLOR_BGR2RGB)
img = np. expand_dims (img, 0)
# runing model
print ( —> Running model’)
outputs = rknn_lite. inference (inputs=[img])
print ("result: 7, outputs)
print (
“This image most likely belongs to {}.”
. format (class_names [np. argmax (outputs)])

rknn_lite. release()

Y 7)Y — R Trai/tensorflow/rknnlite_inference. py

FEWR EIZFAT L7fER . (PClE DT 2 MEREFIL)

cat@lubancat:”/python/code/ai/tensorflow$ python3 rknnlite_inference. py

——> Load RKNN model

done

——> Init runtime environment

T RKNN: [23:21:04.675] RKNN Runtime Information, librknnrt version: 2.0.0b0
(3526907d79@2024-03-24T10:31:14)

T RKNN: [23:21:04.675] RKNN Driver Information, version: 0.9.2

T RKNN: [23:21:04.675] RKNN Model Information, version: 6, toolkit version:
2. 0. 0b0+9bab5682 (compiler version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2,
target platform: rk3588, framework name: TFLite, framework layout: NHWC, model inference type:
static_shape

done

——> Running model

result: [array([[-2.0957031, -2.5449219, 1.5205078, 6.2109375, 2.3046875]]

dtype=float32) ]
This image most likely belongs to sunflowers.
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11.4 £& 8

TensorFlow Z i ] L Cfli BB/ WG 0HZ ATV, 7 /L% RKNN £ 7 /L2 2 L, LubanCat 78—
Fic77mAg LE L, ETVOBIEREERFR 0% THY, YU TARERIHELTVET, ZOET L
DT A Mi& TensorFlow ARDHG AT 2 — MV T ANEDHEDTT,

11.5 2&V 7

- [TensorFlow 3] (https://www. tensorflow. org/learn?hl=ja)
- (BB T =2— kU 7] (https://www. tensorflow. org/tutorials/images/classification)
- [TensorFlow F=— kU 7 /L] (https://www. tensorflow. org/tutorials?hl=ja)
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% 12 ZE ResNetl8 v b U —7Z -PyTorch

ResNet18 % 18 ORI ZFFOBHAIAHBL =2 —TF Ry MU —7 T, EHEFOBRIFALIE & A
BREPEENET, Tiuk, FEERSE (residual connection) &M L TE#HW*Ry MU —7 OHLEE
figil4- % ResNet v 1) — X DEFETY,

ZDFETIL, PyTorch & Z DA A F—)VEBIICOWTHEICHEN L, ResNet == —F /L x v b
— 7 DR 43HT & PyTorch 0 Y — 2 21— RIZEEICHOWTIHIA L £, &%, PyTorch Z24# ] L THEHLIC
ResNet18 v U —7 ZAEEE L Cifar-10 7 — Xk v &% L C, Lubancat "— RiZ7 7 A LET,

b2 b T A MEREEIX., Lubancat iN— KT Debianll, PC ubuntu20.04 T4, PyTorch X 2.1.0 GPU
NR— g o C, rknn-Toolkit2 ™ /X— g L% 2. 0. Obeta T,

12. 1 PyTorch & ResNet18

PyTorch %, Facebook AN THIFEWIZERTD Torch? F— Al Lo TR INT-A—T L V—ADTF ( —
T TV — AT — 7 TF, ZDOT L —AT— 7 OIMEIL Torch ITEES W TV ET 2, F24E L
19 _T Python TifThivEd, ZDO7 L —AU—7 3T N THEES B ORMAIIZE & S ABIRICHEH Sh
F9

12.1.1 PyTorch A ¥ A pb—/)V

PyTorch IZBE A DOBREIIN L TA VA M= T ANERH Y £9, PyTorch AXH A MZT 7 AL
T2 A A =V FIEZ MR L T 7Z2E 0, LR OFITIE, ubuntu20. 04 CRHIZA A h—/L LET :
£, PyTorch ARV A M7 7 BA L, ®ISTDE8E (B : Linux 227 A, Python S3f. CPU N
— g @ PyTorch) Z&EIRLFJ,
Start Locally | PyTorch 7"6HiBIRLEL & 95,

PyTorch Build Stable (2.3.1) Preview (Nightly)

Your OS Linux Mac Windows

Package Conda LibTarch Source
Language Python C++ [ Java
CUDA CUDA €obA
ROCm 6.0 @p)
Compute Platform 118 121 . m u

pip3 install torch torchvision torchaudio --index-url https://download.pytoxch.

Run this Command: e bl fomn

ZDOR—=T O BN IR B DL EM D PyTorch 8T 7 4L F TEREINTWET, LRTONR—T 3
VEAVARN—ATELEEIE. ZOX—UDTENICH D Previous version of PyTorch £713E#E[ZH
5] (https://pytorch. org/get—started/previous-versions/) =27 U v 7 L £,

# PyTorch 2 /09 %5121X, £ pythond & pip DEARREEZ A VA M= LT 2HXLERHY £T, 2
NOIZHOWTIRRKR L THANTIES 0,

#CPUNR—Ta DA AR—):

" “bash
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pip3 install torch torchvision torchaudio ——index-url
https://download. pytorch. org/whl/cpu

# GPU/N—"=z > (CUDA 12.1) OA A h—)b

" “bash

pip3 install torch torchvision torchaudio ——index-url
https://download. pytorch. org/whl/cul2l

GPU /83— 3 > (NVIDIA GPU) DA > A h—/LiZid, £THHD GPUICHHE LT[ KT A N
—] (https://www. nvidia. co. jp/Download/index. aspx?lang=jp) &1 > A b—/ /L £ 72X ®H L. [CUDA YV —
L% K] (https://developer. nvidia. com/cuda—toolkit) &1 A b—/L L., cuDNN $ LEEIZJS U TA A
F—L LT &, &z, [ZHB 5] (https://docs. nvidia. com/deeplearning/cudnn/install-
guide/index. html) %27 U » 2 LT Pytorch & CUDA ®/3—3 3 b & fEsd L £ 97,

A UAN=AREH LT E D D EERT S

# A AM—=VT A, Z—IF /T python & AT L,

""" python

>>> import torch

>>> torch. __version__

2. 1. 0+cul2l’

# CUDA /R—7 3 @ PyTorch A A h—/L L7284, PyTorch ®/3— 3 > & CUDA D/N—T 5
EHERT HIDDavw R

""" python

>>> torch. version. cuda

T12. 1

>>> torch. cuda. is_available ()

True

# PyTorch ™A A b—/Vid, BAODEREOESE & =— X|2n U T, docker 72 P OBREAMEHT 5
ZELTEET,

7 7T AREY — IO\ T, Sublime Text. PyCharm, Vim 72 &AM TXx£4, ZZTlE
ubuntu20. 04 ZfEH L C7 X MREEZFRE L. kY —/v & LT Jupyter Notebook ZfEiHI L £7, A A
M=V FNEIZ[Z H 5] (https://jupyter. org/install) ZZ M L T 72XV, Linux A7 AT [RIERIZAE
HAT&x%7,

13. 1. 2 ResNet18 DIEEME

ResNet (Residual Neural Network) (Z. 2015 4E|Z Microsoft Research @ Kaiming He 512 L - THe
EENTHDT, ResNet DFEEIX=2—T Yy NU—T D ML —= 7 ZIEFICEELLL, T LD
Rz B ET,

ResNet (3K AER Y NU—T7 ThHY, ZTNaH 73y b —2 L LTHFETLZENTEET, 20
TRy N =7 fEAHERD T ETHFITENR Y N —7 ZEETEET, ResNet ¥V — XTI
ResNet18, ResNet34, ResNet50, ResNet101, 33 (NResNetl52 2 ED X F X EALEMRH Y £3, TOX
v MU — 7 REITLL T O Y T3 (ZF I - [Fas] (https://arxiv. org/abs/1512. 03385))

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 116



https://www.csun.co.jp

> A — N,
T Faw~ons % j:ﬁ = *:I: E] ﬁ 7 7 / =y (%, RRRATTE?
BRT 7 /uP—RbAkicTs
layer name [output size 18-layer 34-layer [ Sl-layer | 101-layer | 152-layer
conv] 112x112 Tx7. 64, stride 2
33 max pool, stride 2

: : =1, 64 Ix1, 64 1x1, 064
oanlx | HEEie :’:3 x2 [:”;3 «3 || 3x364 |x3 3x3.64 | x3 33,64 | %3
St o | 1x1.256 | | 1x1.256 | | 1x1.25 |
11,128 1=1.128 1x1.128
2 3
com3x | 28x28 [ :*; :;: ]x [ ;“_:‘ :i ]x4 I%3.128 | x4 3x3.128 | x4 3x3.128 | x8
P Sl | 1x1.512 | | 1x1.512 | | 1x1.512 |
1x1.256 1x1.256 1x1.256
3Ix3 2 3x3, 25
comdx | I14x14 ['1:'1‘;:2 ]xl [;"'1‘;'5: ]m 33,256 | %6 || 3x3.256 [x23|| 3x3.296 |x36
RS Catis T | 111024 11,1024 | | 11,1004 |
1%1.512 1=1.512 1x1.512
2 2
comvs % 7%7 [ A3 13 ]xz [ F22, 31 ]xi 3x3,512 | x3 3x3.502 | %3 3x3,512 | x3
3x3,512 3x3,512
1x1, 2048 11, 2048 | 131, 2048 |

=1 average pool, 100-d fc, softmax
FLOPs 18107 A6kl | 3R | Tox1 [ 1w

Z 2 Tid ResNetl18 IZ{EH L £9, ResNetl8 DIEARMZRFHRIL, £ v U —27 OIAMEIE) ResNet
ThHY, XYy NT—7 ORIV BB THLHZ L TT, ZHEBNERST—U U TEEE £\, EALE
D18 AL E T, ResNetl8 [THAR K EL =y FEEHLTEHBY, 2=y MI2 DD 3x3 BHIAL
JECHERC S AL, DOMIT BN & & ReLU EMEALBEIE S H Y £,

13. 1.3 PyTorch T® ResNet18 DL

PyTorch T® ResNet18 DV — & =1 — N4 .

https://github. com/pytorch/vision/blob/main/torchvision/models/resnet. py

12. 2 ResNet18 M3k

12.2.1 5—4 %y bOfE L T — HF FijfLE

KIZ, ResNetl8 %y NU— iAW AX <A AL, CIFAR-10 T —X &~ M & H L CTHEIZT X
FLE4, CIFAR-10F— &t > M, 10 7 T Y D 60000 K 32x32 5 — 7+ N TR EINTEBY ., &
HF T VIZIE 6000 KEOWHERH Y F3, 43T 50000 D FL—=1> 7L 10000 KL DOF A ~NHE{ERH
x4,

TN —Aa— R 1: resnetl8.py (Horf7etkkr, 25 H)

num_classes = 10
batch_size = 128
learning_rate = 0.001
num_epoches = 100

classes = (“plane”, “car”, “bird”, “cat”, “deer”, “dog”, “frog”, “horse”, ”“ship”, “truck”)

# download=True /X7 A—H %, AV H—F v bbb TF—F&Xrua—KL, ./dataT 4 L7 bUVICRGETH 2R LET, B TH U a— LT
EDT 4 VY MIIRGFTHZ L b TEET,

train_dataset = torchvision. datasets. CIFARIO( . /data’, download=True, train=True, transform=transform_train)

test_dataset = torchvision. datasets. CIFARI0( . /data’, download=True, train=False, transform=transform_test)

# Xy —RNLi2F—4%ty h& A AR—FL, torchvision ZfifHLChL—=0 2y h&T A My hEur—FRLET,
train_loader = torch.utils. data.Dataloader (train_dataset, batch_size=batch_size, shuffle=True)
test_loader = torch.utils. data.Dataloader (test_dataset, batch_size=batch_size, shuffle=False)
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TN —Aa— R 2: resnetl8.py (Horf7etkkr, 25 H)

EffiR. BRRBRAHE?
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# T — AR L A E
transform_train = torchvision. transforms. Compose ([

torchvision. transforms. Pad (4),

torchvision. transforms. RandomHorizontalFlip (), # %% 50%D e CTAK VL L £4

torchvision. transforms. RandomCrop (32), # [Hif44 7 % A2 32x32 (2 h U 2 7 LET

torchvision. transforms. ToTensor (), # Tensor [ZZ8#A L CIEM L L £9°

torchvision. transforms. Normalize ([0.5, 0.5, 0.5], [0.5, 0.5, 0.5]) # 1EHYLICfE G 2 1) b v f =
D

transform_test = torchvision. transforms. Compose ([
torchvision. transforms. ToTensor (),
torchvision. transforms. Normalize ([0.5, 0.5, 0.5], [0.5, 0.5, 0.5]) # (EHALICfE G 221 & v {5

12. 2.2 BT )VDOKEE

Y)Y —Aa— K 3: resnetl8. py (BB 7RikE:, %2 H)

# ka7 vy 7 DIELE
class ResidualBlock (nn. Module) :
def __init__(self, in_channels, out_channels, stride=1, downsample=None) :

super (ResidualBlock, self).__init__()
self. convl = conv3x3(in_channels, out_channels, stride)
self.bnl = nn.BatchNorm2d (out_channels)
self.relu = nn.ReLU(inplace=True)
self. conv2 = conv3x3 (out_channels, out_channels)
self.bn2 = nn.BatchNorm2d (out_channels)
self. downsample = downsample

def forward(self, x):
residual = x
out = self. convl (x)
out = self.bnl (out)
out = self.relu(out)
out = self. conv2(out)
out = self.bn2(out)
if self. downsample:

residual = self. downsample (x)

out += residual
out = self.relu(out)
return out

# DAZD=a—TF0Fy hU—27%EFHKL, nn.Module ZfEH L CHEEEZ VUL L £,

# forward 2 L C7 —% &

class ResNet (nn. Module) :

def __init__(self, block, layers, num_classes):

super (ResNet, self).__init_ ()
self. in_channels = 16
self.conv = conv3x3 (3, 16)
self.bn = nn.BatchNorm2d (16)
self.relu = nn.ReLU(inplace=True)
self. layerl = self._make_layers (block, 16, layers[0])
self. layer2 = self._make_layers(block, 32, layers[1], 2)
self. layer3 = self._make_layers(block, 64, layers[2], 2)
self. layer4 = self._make_layers(block, 128, layers[3], 2)
self.avg_pool = nn.AdaptiveAvgPool2d((1, 1))
self. fc = nn.Linear (128, num_classes)
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# _make_layers B¥E, BHETny s bva— by N EBEVIELET
def _make_layers(self, block, out_channels, blocks, stride=1):
downsample = None
# BIGABT — RN L B L TF v RV A L £
if (stride != 1) or (self.in_channels != out_channels):
downsample = nn. Sequential (
conv3x3 (self. in_channels, out_channels, stride=stride),
nn. BatchNorm2d (out_channels)
)
layers = []
layers. append (block (self. in_channels, out_channels, stride, downsample))
self. in_channels = out_channels
for _ in range(l, blocks):
layers. append (block (out_channels, out_channels))
return nn. Sequential (¢layers)

def forward(self, x):
out = self. conv(x)
out = self.bn(out)

= self. relu(out)

=]
=
=4

|

out = self. layerl (out)

out = self. layer2(out)

out = self. layer3(out)

out = self. layer4 (out)

out = self.avg_pool (out)

out. view(out. size (0), —1)
out = self. fc(out)

return out

Qo
=
o+

1l

# ETNVEER L, BESNZT A ACBE LET
model=ResNet (ResidualBlock, [2, 2, 2, 2], num_classes)
model. to(device=device)

# BT UEEE SRR LET
print (f"Model structure: {model}¥n¥n”)

# TR BI% & ml b Bk
criterion = nn.CrossEntropyloss() # 7 1 Az | B —4E 5%
optimizer = torch.optim. Adam(model.parameters(), lr=learning rate) # fiEf{b7 /L2 X AL L TT 4 Lafliff]

ETMEEZT AT HLUTOL IR £

Model structure: ResNet (
(conv) : Conv2d(3, 16, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn) : BatchNorm2d (16, eps=1e—05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(layerl): Sequential (
(0) : ResidualBlock (
(convl): Conv2d(16, 16, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn1) : BatchNorm2d (16, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d(16, 16, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (16, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
)
(1) : ResidualBlock (
(convl): Conv2d(16, 16, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bnl) : BatchNorm2d (16, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d(16, 16, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (16, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)

)
(layer2) : Sequential (

(0) : ResidualBlock (
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(convl): Conv2d (16, 32, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False)
(bnl) : BatchNorm2d (32, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d (32, 32, kernel_size=(3, 3), stride=(l1, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (32, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(downsample) : Sequential (
(0): Conv2d(16, 32, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False)
(1) : BatchNorm2d (32, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)

)

(1) : ResidualBlock (
(convl): Conv2d(32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bnl) : BatchNorm2d (32, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d (32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (32, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)

)
(layer3) : Sequential (
(0) : ResidualBlock (
(convl): Conv2d (32, 64, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False)
(bnl) : BatchNorm2d (64, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (64, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(downsample) : Sequential (
(0): Conv2d(32, 64, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False)
(1) : BatchNorm2d (64, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)

)
(1) : ResidualBlock (
(convl): Conv2d (64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bnl) : BatchNorm2d (64, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d(64, 64, kernel_size=(3, 3), stride=(l, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (64, eps=le-05, momentum=0.1, affine=True, track_running_stats=True)
)
)
(layer4) : Sequential (
(0) : ResidualBlock (
(convl): Conv2d (64, 128, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False)
(bnl) : BatchNorm2d (128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d (128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(downsample) : Sequential (
(0) 1 Conv2d (64, 128, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False)
(1) : BatchNorm2d (128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)

)
(1) : ResidualBlock (
(convl): Conv2d (128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bnl) : BatchNorm2d (128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relu) : ReLU(inplace=True)
(conv2) : Conv2d (128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2) : BatchNorm2d (128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
)
)
(avg_pool) : AdaptiveAvgPool2d (output_size=(1, 1))
(fc): Linear (in_features=128, out_features=10, bias=True)
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12.2.3 EFTNAD P L—=VFEF X F

TN —Aa— R 4: resnetl8.py (Horf7etkkr, 25 H)

if _name__ == "__main_":
#ETNVENL—= T LET
total_step = len(train_loader)
for epoch in range (num_epoches) :
for i, (images, labels) in enumerate(train_loader) :
images = images. to(device=device)
labels = labels. to(device=device)

& NEfEAR
outputs = model (images)
loss = criterion(outputs, labels)

t AflAEPuicty b
optimizer. zero_grad()

# R
loss. backward ()

# /ST A— 4 &R

optimizer. step ()

if (1 +1) % total_step == 0:
print (f’ Epoch [{epoch+1}/{num_epoches}], Step [{i+1}/{total_step}], Loss: {loss.item():.4f} )

=y

print(" F L —=2 5]

# BT INVERLE
# torch. save (model. state_dict (), 'model_weights.pth’)
# torch. save(model, ’model.pt’)

print(¥n =7 /L& T A K)
model. eval ()
with torch.no_grad():
correct = 0
total = 0
for images, labels in test_loader:
images = images. to(device=device)
labels = labels. to(device=device)
outputs = model (images)
_, predicted = torch. max (outputs. data, 1)
total += labels. size(0)
correct += (predicted == labels). sum(). item()
print (f" 10000 2D 7 A MEHEIZIS 1T D45 {100 * correct / total:.4f} %)

Mo—=07%., 7TA LY FTOETLOREEIL89. 0T%hZE L F T :
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Epoch [1/100], Step [391/391], Loss: 1.3068
Epoch [2/100], Step [391/391], Loss: 0.9546
Epoch [3/100], Step [391/391], Loss: 0.6552
Epoch [4/100], Step [391/391], Loss: 0.6923
Epoch [5/100], Step [391/391], Loss: 0.7940
Epoch [6/100], Step [391/391], Loss: 0.4908
Epoch [7/100], Step [391/391], Loss: 0.4688
Epoch [8/100], Step [391/391], Loss: 0.3866
Epoch [9/100], Step [391/391], Loss: 0.4445

Epoch [10/100], Step [391/391], Loss:
Epoch [11/100], Step [391/391], Loss:
Epoch [12/100], Step [391/391], Loss:
Epoch [13/100], Step [391/391], Loss:
Epoch [14/100], Step [391/391], Loss:
Epoch [15/100], Step [391/391], Loss:
Epoch [16/100], Step [391/391], Loss:
Epoch [17/100], Step [391/391], Loss:
Epoch [18/100], Step [391/391], Loss:
Epoch [19/100], Step [391/391], Loss:
Epoch [20/100], Step [391/391], Loss:
Epoch [21/100], Step [391/391], Loss:
Epoch [22/100], Step [391/391], Loss:
Epoch [23/100], Step [391/391], Loss:
Epoch [24/100], Step [391/391], Loss:
Epoch [25/100], Step [391/391], Loss:
Epoch [26/100], Step [391/391], Loss:
Epoch [27/100], Step [391/391], Loss:
Epoch [28/100], Step [391/391], Loss:
Epoch [29/100], Step [391/391], Loss:
Epoch [30/100], Step [391/391], Loss:
Epoch [31/100], Step [391/391], Loss:
Epoch [32/100], Step [391/391], Loss:
Epoch [33/100], Step [391/391], Loss:
Epoch [34/100], Step [391/391], Loss:
Epoch [35/100], Step [391/391], Loss:
Epoch [36/100], Step [391/391], Loss:
Epoch [37/100], Step [391/391], Loss:
Epoch [38/100], Step [391/391], Loss:
Epoch [39/100], Step [391/391], Loss:
Epoch [40/100], Step [391/391], Loss:
Epoch [41/100], Step [391/391], Loss:
Epoch [42/100], Step [391/391], Loss:
Epoch [43/100], Step [391/391], Loss:
Epoch [44/100], Step [391/391], Loss:
Epoch [45/100], Step [391/391], Loss:
Epoch [46/100], Step [391/391], Loss:
Epoch [47/100], Step [391/391], Loss:
Epoch [48/100], Step [391/391], Loss:
Epoch [49/100], Step [391/391], Loss:
Epoch [50/100], Step [391/391], Loss:
Epoch [51/100], Step [391/391], Loss:
Epoch [52/100], Step [391/391], Loss:
Epoch [53/100], Step [391/391], Loss:
Epoch [54/100], Step [391/391], Loss:
Epoch [55/100], Step [391/391], Loss:
Epoch [56/100], Step [391/391], Loss:
Epoch [57/100], Step [391/391], Loss:
Epoch [58/100], Step [391/391], Loss:
Epoch [59/100], Step [391/391], Loss:
Epoch [60/100], Step [391/391], Loss:
Epoch [61/100], Step [391/391], Loss:
Epoch [62/100], Step [391/391], Loss:
Epoch [63/100], Step [391/391], Loss:
Epoch [64/100], Step [391/391], Loss:
Epoch [65/100], Step [391/391], Loss:
Epoch [66/100], Step [391/391], Loss:
Epoch [67/100], Step [391/391], Loss:
Epoch [68/100], Step [391/391], Loss:
Epoch [69/100], Step [391/391], Loss:
Epoch [70/100], Step [391/391], Loss:
Epoch [71/100], Step [391/391], Loss:

4034
4703
3719
5816
2484
3022
4372
3407
4066
2191
3055
3021
1852
2088
3134
3368
1642
1389
3040
2121
4610
3345
1944
2196
1026
1807
1494
1087
2177
1868
1669
2563
1976
2419
3852
0860
3003
2969
1625
0740
0629
0580
1061
1466
0626
1082
2024
1341
0409
0538
1115
0313
0882
1396
0596
0694
1808
0448
0492
1246
0527
0927

SO0 LLLLLLLLLLLLLLLL2LLL2OO0O0O0O0O0O0O0O0O0O0O0OOLLLLLLLL
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Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch

[72/100], Step [391/391], Loss:
[73/100], Step [391/391], Loss:
[74/100], Step [391/391], Loss:
[75/100], Step [391/391], Loss:
[76/100], Step [391/391], Loss:
[77/100], Step [391/391], Loss:
[78/100], Step [391/391], Loss:
[79/100], Step [391/391], Loss:
[80/100], Step [391/391], Loss:
[81/100], Step [391/391], Loss:
[82/100], Step [391/391], Loss:
[83/100], Step [391/391], Loss:
[84/100], Step [391/391], Loss:
[85/100], Step [391/391], Loss:
[86/100], Step [391/391], Loss:
[87/100], Step [391/391], Loss:
[88/100], Step [391/391], Loss:
[89/100], Step [391/391], Loss:
[90/100], Step [391/391], Loss:
[91/100], Step [391/391], Loss:
[92/100], Step [391/391], Loss:
[93/100], Step [391/391], Loss:
[94/100], Step [391/391], Loss:
[95/100], Step [391/391], Loss:
[96/100], Step [391/391], Loss:
[97/100], Step [391/391], Loss:
[98/100], Step [391/391], Loss: 0700

[99/100], Step [391/391], Loss: 0.1173

[100/100], Step [391/391], Loss: 0.0289

0823
1437
0485
0466
0260
0380
0531
0462
1365
0698
0752
1638
0812
1274
0750
0153
1163
0661
0459
0519
0275
1451
0110
0541
1009
0511

e e i e e S s e S S S = i =

PL—=UJ5%ET

ETNET A b
10000 Az D7 A hE{EIZ 331} B KEEE: 89. 0700 %

12.2.4 ONNX E5 /L & L TIRFE

AIHE)

Z Z TlZ torch. onnx. export ZfEH L TET /L% ONNX JEATHREFEL £ (pt B TH= 7 AR — b

o

TN —Aa— R 5: resnetl8. py (Eo7etkk, 25 H)

# ONNX 5 /L LT 7 ZAR— |k (rknn—toolkit2 I% opset_version=12 £ THHR— k)
x = torch. randn((1, 3, 32, 32)).to(device=device)
model. to (device=device)

torch. onnx. export (model, x, './resnetl8.onnx’, opset_version=12, input_names=["input’ ], output_names=["output’ ])

12.2.5 RRKKN ET VDI AR— v Ialb—alryT X b

Yo 7)Y — X a— K 6: rknn_transfer. py

# LI~ =2 T VEE%E  https://www. dragonwake. com/download/LubanCat4/1-manual/CSATEG358803_Python-application—guide. pdf
import numpy as np

import cv2

from rknn. api import RKNN

import torchvision.models as models

import torch

import os

def softmax (x) :
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return np. exp (x)/sum(np. exp (x))

def torch_version():
import torch
torch_ver = torch.__version__.split(’.”)
torch_ver[2] = torch_ver[2].split( + ) [0]
return [int(v) for v in torch_ver]

. , P
if __name__ == _ main__ :

if torch_version() < [1, 9, 0]:
import torch
print ("Your torch version is ’{}’, in order to better support the Quantization Aware Training (QAT) model, ¥n”
“Please update the torch version to 1.9.0" or higher!”. format (torch. __version_))
exit (0)

MODEL = . /resnet18. onnx’

# Create RKNN object
rknn = RKNN (verbose=True)

# Pre—process config

print ( —> Config model’)

rknn. config(mean_values=[127.5, 127.5, 127.5], std_values=[255, 255, 255], target_platform="rk3568")

firknn. config (mean_values=[123. 675, 116.28, 103.53], std_values=[58.395, 58.395, 58.395], target_platform="rk3568 )
firknn. config(mean_values=[125. 307, 122.961, 113.8575], std_values=[51.5865, 50.847, 51.255], target_platform="rk3568")
print (" done’)

# Load model
print ( —> Loading model’)
firet = rknn. load_pytorch(model=model, input_size_list=input_size_list)
ret = rknn. load_onnx (mode1=MODEL)
if ret = 0:
print ( Load model failed!”)
exit (ret)

print (" done’)

# Build model
print ( —> Building model’)
ret = rknn. build(do_quantization=False)
if ret != 0:
print C Build model failed!”)
exit(ret)
print (" done’)

# Export rknn model
print ( —> Export rknn model’)
ret = rknn. export_rknn(’. /resnet_18_100. rknn’)
if ret != 0:
print ( Export rknn model failed!’)
exit(ret)
print (" done’)

# Set inputs

img = cv2. imread (. /0_125. jpg’)

img = cv2. cvtColor (img, cv2. COLOR_BGR2RGB)
img = cv2. resize(img, (32,32))

#img = np. expand_dims (img, 0)

# Init runtime environment

print ( —> Init runtime environment’)

ret = rknn. init_runtime ()

if ret != 0:
print( Init runtime environment failed!’)
exit (ret)

print (" done’)

# Inference
print ( —> Running model’)

outputs = rknn. inference (inputs=[img])
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np. save (". /pytorch_resnet18_qat_0.npy’, outputs[0])
#ishow_outputs (softmax (np. array (outputs[0][0])))
print (outputs)

print (" done’)

rknn. release ()

12.2.6 R ETOTF FuAf LT X b

12.2.6.1 ffE 2T A

Yo7 —Aa— R 7: rknnlite_inference0. py

# LI~ =a2 7 /V%&%E% : https://www. dragonwake. com/download/LubanCat4/1-manual/CSAIEG358803_Python-application-guide. pdf
import numpy as np

import cv2

import os

from rknnlite.api import RKNNLite

IMG_PATH = " 2_67. jpg’
RKNN_MODEL = . /resnetl8. rknn’
img_height = 32
img_width = 32
class_names = [“plane”,

car”, ”bird”, “cat”, “deer”, “dog”, “frog”, “horse”, “ship”, “truck”]

# Create RKNN object
rknn_lite = RKNNLite ()

# load RKNN model
print ( —> Load RKNN model’)
ret = rknn_lite. load_rknn (RKNN_MODEL)
if ret 1= 0:
print (" Load RKNN model failed’)
exit (ret)
print (" done’)

# Init runtime environment

print C —> Init runtime environment’)

ret = rknn_lite. init_runtime ()

if ret 1= 0:
print (" Init runtime environment failed!’)
exit (ret)

print (" done’)

# load image

img = cv2. imread (IMG_PATH)

cv2. resize (img, (32, 32))

cv2. cvtColor (img, cv2. COLOR_BGR2RGB)
img = np. expand_dims (img, 0)

img

img

# runing model
print ( —> Running model’)
outputs = rknn_lite. inference (inputs=[img])
print ("result: 7, outputs)
print (
“This image most likely belongs to {}.”

. format (class_names [np. argmax (outputs) ])
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rknn_lite. release()

#t TR LETOT A MER -

——> Load RKNN model

done

——> Init runtime environment

T RKNN: [02:04:53.190] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024—
03-24T10:31:14)

T RKNN: [02:04:53.190] RKNN Driver Information, version: 0.9.2

T RKNN: [02:04:53.191] RKNN Model Information, version: 6, toolkit version:
2. 0. 0b0+9bab5682 (compiler version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2,
target platform: rk3588, framework name: ONNX, framework layout: NCHW, model inference type:
static_shape

done

——> Running model

result: [array([[ —5.2148438, -16.109375 , 8.390625 , —7.9804688, -11.2734375,

-21.734375 , —6.8242188, -13.296875 , —-4.890625 , -17.359375 ]],
dtype=float32)]
This image most likely belongs to bird.

12.2.6.2 T A bty FNEBEZFEALEZT X b

TA ey M. jpg BROEHGICER L, T3 RTHREL TT 7oA LT A MEITVET
*pip install imageio
Yo7 —RAa— R 8: cifarl0_to_jpg. py

cifarl0 @ test_batch %. jpg X OWHGICERR L, &7 T AZHEBN O 7 + VA IHAFLET, 7V F41F0-9 TY,

from imageio import imwrite
import numpy as np

import os

import pickle

# CIFAR-10 7 — % & v b Ot <A, BROEBEOT 4 L7 PUICEDETHEL TIZEN,
base_dir = ”/home/csun/linuxshare/work/Al/ jupyter/python_lubancat_RK_tutorial_code/ai/pytorch/resnetl8_pytorch/”

data_dir = os.path. join(base_dir, “data”, “cifar—-10-batches—py”)
test_o_dir = os.path. join(base_dir, “Data”, “cifar-10-png”, “raw_test”)

B R
def unpickle(file):
with open(file, 'rb’) as fo:
dict_ = pickle. load(fo, encoding="bytes’ )
return dict_

# 7 A b HEBROER
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if _name__ =="__main_:
print ("B, .. 7)
test_data_path = os.path. join(data_dir, “test_batch”)
test_data = unpickle (test_data_path)
for i in range(0, 10000) :
img = np. reshape(test_datal[b’ data’ J[i], (3, 32, 32))
img = img. transpose (1, 2, 0)

label_num = str(test_data[b labels ]1[i])
o_dir = os.path. join(test_o_dir, label_num)
if not os.path. isdir (o_dir):

os. makedirs (o_dir)

img_name = label_num + " + str(i) + . jpg’
img path = os.path. join(o_dir, img_name)
imwrite (img_path, img)

print("72 1, )

PCNZ L2777 a7/ A TCTT A My 2. jpg BT EHL
EWFEITOT v 7T AEEIE
Yo7 —Aa— R 9: rknnlite_inferencel. py

# LI~ =aT Vv %&B% : https://www. dragonwake. com/download/LubanCat4/1-manual/CSATEG358803_Python-application—guide. pdf
import numpy as np

import cv2

import os

from rknnlite.api import RKNNLite

HIMG_PATH = " test_180. jpg
#IMG_PATH = ’0_125. jpg’
RKNN_MODEL = ". /resnetl18. rknn’

img_height = 32
img_width = 32

class_names = [“plane”, “car”, "bird”, “cat”, “deer”, “dog”, "frog”, “horse”, “ship”, “truck”]

def rknn_inference (root) :
total=0
correct=0
for path in os.listdir(root):
image_filenames = os. listdir (root + ~/° + path)
for image_filename in image_filenames:
img = cv2.imread(root + '/ + path + ’/ + image_filename)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)
outputs = rknn_lite. inference (inputs=[img])
total += 1
if np.argmax (outputs) == int(path[:1])
correct += 1
print C 7 A MW (K21 D858 {227} % . format (total, 100 * correct / total))

# RKNN 47 2= 7 b &R
rknn_lite = RKNNLite ()

# RKNNET VA m— R
print ( —> Load RKNN model’)
ret = rknn_lite. load_rknn (RKNN_MODEL)
if ret !=0:
print (" Load RKNN model failed’)
exit (ret)
print (" done’)

# T2 LA L

print C —> Init runtime environment’)
ret = rknn_lite. init_runtime ()

if ret !=0:
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print C Init runtime environment failed!”)
exit (ret)
print (" done’)

# mifgE e — N

#img = cv2. imread (IMG_PATH)

#img = cv2. resize (img, (32,32))

fimg = cv2. cvtColor (img, cv2. COLOR_BGR2RGB)

#img = np. expand_dims (img, 0)
#fdnormalize_img = np. zeros_like (img)

#cv2. normalize (img, dnormalize_img, 0, 1, cv2. NORM_MINMAX)

# BTNV EFELT

print ( —> Running model’)

#outputs = rknn_lite. inference (inputs=[img])

# 7 A MEBORIF/SA, FiD cifarl0_to_jpg. py CHIFT 520, o7 a—ReEFEHLET,
rknn_inference ("/home/cat/python/code/ai/pytorch/resnetl8_pytorch/data/cifar-10-png/raw_test”)
print (" done’)

fiprint (“result: ”, outputs)

#print (

# “This image most likely belongs to {}.”
# . format (class_names[np. argmax (outputs)])
#)

rknn_lite. release ()

FAAUHL 227 A BRER -

——> Load RKNN model

done

——> Init runtime environment

T RKNN: [02:16:11.827] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024—
03-24T10:31:14)

T RKNN: [02:16:11.827] RKNN Driver Information, version: 0.9.2

T RKNN: [02:16:11.827] RKNN Model Information, version: 6, toolkit version:
2. 0. 0b0+9bab5682 (compiler version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2,
target platform: rk3588, framework name: ONNX, framework layout: NCHW, model inference type:
static_shape

done

——> Running model

7 A M E 10000 K2 H31F D FE L 66. 44 %

done

12. 3 2Z 3Tk

— [ResNet18 F24£]

https://pytorch. org/vision/main/models/generated/torchvision. models. resnet18. html
— [PyTorch Hub ¢ ResNet]

https://pytorch. org/hub/pytorch vision resnet

- [ResNet #3¢]
https://arxiv. org/abs/1512. 03385
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% 13 Z PaddlePaddle FastDeploy
13.1 FastDeploy

FastDeploy I&, FEEISHD T F U FIZBIFHEER AL ET VDD, EFT/VAPT ZFEERLL, &
77— RLTTICEITTE LT EARM L £9, FastDeploy id, 74> (F—ERELTOT
nA) BIOA 774 0T 7uARREYR— L, SEIERABEOT oA B A2z LET,
FastDeploy X Al BIRF ICHKERETNT 7 A V) a—va a2 2t 2AMELTERBY, &2
U A sy, fHETHEONLT UV, £ LTl TR 3 DORHBZ R > T\ E T,

- 23 F U A%t : GPU, CPU. Jetson., ARM CPU. Rockchip NPU, Amlogic NPU, NXP NPU 72 &K D4 <
DN—=Ry =T %2HR—rL, B—HIVT7uaAf, y—ERTTaA Web KT 7 uA, ENA LT
RF7aAlp 8% AR —FLEJ, CV, NLP, Speech ® 3 DD/ Ep ¥R — F L, B35, WG, &
YT Ay TR T AT = a . WK, SCFREER (OCR) | BRRIHEERR. AWMU x| REHEE.,
TX AN, W, ABE, FREARRED 16 DEFERT LAY ALV F YA EFR—NLET,

- HETEIR : 3{TOa— R TALETADOT IaAf %58 T L, 1{TOa— KTy 7 Rfig=
T T uAN— R =T 2 GRICEI Y R, B S AP TRARL T T uA v F U A DR AR
FMEITEEB L £ 7,

- WD TERW R OT 4 — 7 T —= THER T Y IS ET LV OHERFFRIC O A E R E Y TS
DIZxF L. FastDeploy IFETNHZ AT DTy RY— 0 ROTFT A X7 —< L ACEHEB L TWET,
EPERE D RITALER & # LR EtEEEHER R — Y Ot S . B ENERE e S A @ U T, Al BT L OHE
w7 A DR T ok —~ o A b A BB L ET,

GitHub F 0> FastDeploy ZEIFRAT

(T SAEXHOA—T Y —2FT V5 H D £9, WEARBICITHR R TEET, )

FastDeploy/docs/docs i18n/README H A&GE. md at
develop - PaddlePaddle/FastDeploy (github. com)

wIT, REAffHEICE Y T w7 L., FastDeploy Zf ] L C rk3588 Ik EMm v h U —7
PicoDet #7 7 v A LET,

skt L hwk: A MEREE : LubanCat A" — K3 Debianll, PC ¥l ubuntu20. 04, FastDeploy 23— 5
v 1.0.7, rknn-Toolkit2 73— 3 > 2. 0. Obeta,

13.2 BRERE

13. 2.1 PCSRET NVEHHERIRE OEE
rknn-Toolkit2 & FastDeploy Y —/VZ A LV A h—/L T BXLERH Y 9,

1. #*rknn-Toolkit2 DA A — Lk
B (33 & RKNN Toolkit2 #IT) #ZML T &,
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2. **FastDeploy 72 & DY — /L& A A f— Lk
" “bash
# FANCa A NVINTETAT TV EMHLTA A b=/ 3 570>, FastDeploy & =1 /34 /L
LTCTA VAR BF—I
# AL T 2SR
pip3 install fastdeploy—python —f https://www. paddlepaddle. org. cn/whl/fastdeploy. html

# paddle2onnx # A > A b—Jb
pip3 install paddle2onnx

# paddlepaddle A A b—/L(L7.2 PaddlePaddle DA L A F—)L > % HE)
python —m pip3 install paddlepaddle

14. 2.2 A~— F{H] FastDeploy RKNPU2 HtZaBRiE DR

1. #RKNN R 7 A NEEEEOA A h— Lk
" “bash
#RHDORK 7 AN ZfHEH
git clone https://github. com/rockchip—-1inux/rknpu2
sudo cp . /rknpu2/runtime/RK3588/Linux/librknn_api/aarch64/* /usr/lib
sudo cp . /rknpu2/runtime/RK3588/Linux/rknn_server/aarch64/usr/bin/* /usr/bin/

B (& 3 & RKNN Toolkit2 #2IT) #ZML T &,

2. *xFastDeploy DA A F—)Lskx
R— FUITHERRZ 7 7 0 A 92720, R— FIT Python SDK Z 2> /3A L L, /Ry r—IfLL
T FastDeploy A A b —/L L FET,
""“bash
¥k o Rk rk3588 DAL RA)VHIIANV T T v T HGE. ATV AREDEREND LILVERA,
swap FEIKZIBINT 52 L 2RO LET, D &b 4G O swap SEIKA ML TE T, RN— R a2 >34 Ui
FEWeD, LIELLSFFORERDH Y £77,
H—RFAYIZ swap ZiBAN, BIAED Swap ¥ A X4 e

free —h
cat@lubancat:” /FastDeploy/build$ free —h
total used free shared buff/cache available
Mem: 3. 8Gi 3. 7Gi 12Mi 14Mi 59Mi 18Mi
Swap: 0B 0B 0B
#Swap 1B

sudo fallocate -1 4G /swapfile
HELWAS—X v a URGE

sudo chmod 600 /swapfile

H7 7 ANEAT T LTI —~<y b D
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sudo mkswap /swapfile

77 ANDAT v T HHHNZT 5

sudo swapon /swapfile

BAD o TRANN o TN D Z & Z R
sudo swapon ——show

NAME TYPE SIZE USED PRIO
/swapfile file 46 0B -2

#t V—2a— RxRE
git clone https://github. com/PaddlePaddle/FastDeploy. git

1) FastDeploy Python SDK = /XA b « £ VA b — )V :

#OBREEAEL

export ENABLE_ORT_BACKEND=ON

export ENABLE_RKNPU2_BACKEND=ON # rknpu2 Z/Xv 7 = R & LT
export ENABLE_VISION=ON

export RKNN2_TARGET_SOC=RK3588 # RK3588 7'F v k7 #— LA

cd FastDeploy/python

g avngn, Ny =4k
python3 setup. py build
python3 setup. py bdist_wheel

g8 A A F—1
cd dist
pip3 install fastdeploy_python—0.0. 0—cp39—cp39—-1inux_aarch64. whl

T XA Ry — AN ARE R EE . B OHD fastdeploy_python—0. 0. 0—cp39-cp39-

linux_aarch64. whl ZEHZMEH L CTA L A P—LT5Z2 ¢ TEFET,

#REAHETE (Lnwetoo—nHES, )
nano /. bashrc
export LD_LIBRARY_PATH=/home/cat/. local/lib/python3. 9/site-

packages/fastdeploy/libs/third_libs/onnxruntime/1lib:$LD_LIBRARY_ PATH
export LD_LIBRARY PATH=/home/cat/. local/lib/python3.9/site-
packages/fastdeploy/libs/third_libs/opencv/1ib:$LD_LIBRARY_PATH

HREZX AT D

source /. bashre

2) FastDeploy C++ SDK = > /%Af )b« £ VR b — )V Ik

o L S VT L H 1R

cd FastDeploy

mkdir build && cd build

L XA VRERTE

cmake .. —DENABLE_ORT_BACKEND=ON ¥
—DENABLE_RKNPU2_BACKEND=ON ¥
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—DENABLE_VISION=ON ¥
—DRKNNZ2_TARGET_SOC=RK3588 ¥
~DCMAKE_INSTALL_PREFTX=$ {PWD} /fastdeploy—0. 0. 3

Ha L (L
make
A4 A F—)L

make install

13.3 77 u A #Fm DB

13.3.1 BEfbRH X >~ B U —7 PicoDet

%% URL:

FastDeploy/examples/vision/detection/paddledetection/rknpu2/README. md at
develop - PaddlePaddle/FastDeploy (github. com)

L. PCHIIET LA

rknn-Toolkit2 |Z¥RLE Paddle EF LA EHERKNWN EF /L L LT AR— " T5Z L2 R— |
LTWEH A, Paddle20NNX Z{# A LT onnx EF/WATEH L. WIZ rknn TF VA 7 AR — F T2 LFERN
HYFET,

""“bash

# Paddle D#H T T 7T N ARG L, R

wget https://paddledet. bj. bcebos. com/deploy/Inference/picodet_s_416_coco_lcnet. tar

Xk EEY 7L — R a2 — K python_lubancat_RK_tutorial_code¥ai¥fastdeplay Z{f > TH U D
# fRIR

tar xvf picodet_s_416_coco_lcnet. tar

# #HY 7 T 7F T )L % onnx BT VIR

cd tools/rknpu2/

paddleZ2onnx ——model_dir picodet_s_416_coco_lcnet ¥
——model_filename model. pdmodel ¥
——params_Tfilename model. pdiparams ¥

—save_file picodet_s_416_coco_lcnet/picodet_s_416_coco_lcnet. onnx

# shape O[ETTE
python3 —m paddleZonnx. optimize ——input_model
picodet_s_416_coco_lcnet/picodet_s_416_coco_lcnet. onnx ¥
—output_model picodet_s_416_coco_lcnet/picodet_s_416_coco_lcnet. onnx ¥
——input_shape_dict “{ image’ :[1, 3,416, 416],  scale_factor’ :[1,2]}”

2. RKNN EF /LD =r AHR— K
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Padd1e20NNX D /3—7 2 » DOFEVMNZ LY (7 A MRRZIX 1.0.7 2 [H) | BT VO
S —FRoL4uib R £9, Netron ZfH L CET /% A L L. NonMaxSuppression / — K% B -oiF,
H71/) — ROLRTZMHEER L Th D, picodet_s 416 _coco_lcnet. yaml #pk 7 7 A /L@ outputs_nodes /X

TA=REETHMENDY £,

Mul

1x80x3598

NonMaxSuppression

‘max_output_boxes per_class (1)
iou_threshold (1)
score_threshold (1)

ads =1

NODE PROPERTIES

type  NonMaxSuppression

module  ai.onnxv11

name p20.NonMaxSuppression.0

INPUTS

boxes  name: p20.Div.79

scores  name: p2o.Concat.9

max_output boxe...  name: p2o.helper.constant.348
iou_threshold  name: p2o.helper.constant.347

score threshold  name: p2o.helper.constant.346
OUTPUTS

selected_indices  name: p2o.nms.selected_index.0

# rknpu2/config/picodet_s_416_coco_lcnet_unquantized. yaml #Ep~7 7 1 /L

mean:

123. 675
116. 28

- 103.53
std:

— 58. 395
- 57.12
- 57.375
model_path: . /picodet_s_416_coco_lcnet/picodet_s_416_coco_lcnet. onnx
outputs_nodes:
- ' p20.Mul. 179
- ' p2o. Concat. 9’
do_quantization: False
dataset:
output_folder: ”. /picodet_s_416_coco_lcnet”

" “bash
# ETNVEZT AFR— |
cd tools/rknpu2/
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python export.py —config path config/picodet_s_416_coco_lcnet_unquantized. yaml —
target_platform rk3588

3. R—FAlOT 7oA L H#Him

" “bash

# AN— N CoOHERRT 7 1A JilZ= 7 AR — b L7z rknn 7V F 713458 OB % £ 7T 6e

cd examples/vision/detection/paddledetection/rknpu2/python

python3 infer.py —model_file picodet_s_416_coco_lcnet_rk3588_unquantized. rknn ——
config file infer_cfg. yml ——image 00000014439. jpg

[INFO] fastdeploy/vision/common/processors/transform. cc(45) ::FuseNormalizeCast Normalize and Cast are fused to Normalize in preprocessing
pipeline

[INFO] fastdeploy/vision/common/processors/transform. cc(93) ::FuseNormalizeHWC2CHW Normalize and HWC2CHW are fused to
NormalizeAndPermute in preprocessing pipeline

[INFO] fastdeploy/vision/common/processors/transform. cc (159) ::FuseNormalizeColorConvert BGR2RGB and NormalizeAndPermute are fused to
NormalizeAndPermute with swap_rb=1

[INFO] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (81) : :GetSDKAndDeviceVersion rknpu2 runtime version: 1.5.1b19 (32afb0e92@2023-07-
14T12:46:17)

[INFO] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (82) : :GetSDKAndDeviceVersion rknpu2 driver version: 0.9.2

index=0, name=image, n_dims=4, dims=[1, 416, 416, 3], n_elems=519168, size=1038336, fmt=NHWC, type=FP16, qnt_type=AFFINE, zp=0,
scale=1. 000000, pass_through=0

index=0, name=p2o0.Mul. 179, n_dims=3, dims=[1, 3598, 4, 0], n_clems=14392, size=28784, fmt=UNDEFINED, type=FP32, qnt_type=AFFINE, zp=0,
scale=1. 000000, pass_through=0

index=1, name=p2o.Concat.9, n_dims=3, dims=[1, 80, 3598, 0], n_elems=287840, size=575680, fmt=UNDEFINED, type=FP32, qnt_type=AFFINE, zp=0,
scale=1. 000000, pass_through=0

[INFO] fastdeploy/runtime/runtime. cc (367) ::CreateRKNPU2Backend Runtime initialized with Backend::RKNPU2 in Device: :RKNPU

[WARNING] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (420) : : InitRKNNTensorMemory The input tensor type != model’s inputs
type. The input_type need FP16, but inputs[0]. type is UINTS

DetectionResult: [xmin, ymin, xmax, ymax, score, label_id]

413. 461548, 89. 649635, 508. 461548, 282.848541, 0.833984, 0

160. 288467, 81. 880402, 202. 307693, 166. 795670, 0.812988, 0

264. 615387, 79. 756004, 301.923096, 168.009613, 0.791992, 0

105. 288467, 46. 251198, 126. 730774, 93.594948, 0.770020, 0

583. 846191, 114. 596146, 612.692322, 178.085327, 0.763672, 0

328. 269257, 40. 211838, 344. 423096, 80. 545067, 0.637207, 0

379. 038483, 42. 093449, 396. 153870, 83.337135, 0.554199, 0

510. 000031, 116. 113579, 599. 230774, 278.235565, 0.540527, 0

24.350962, 116. 538452, 56. 153847, 153.442307, 0.443359, 0

58. 557693, 136. 325714, 107.211540, 173.593735, 0.426514, 0

352. 307709, 45. 067604, 376.923096, 104.034851, 0.422119, 0

188. 750000, 45. 795971, 200. 192322, 61.668266, 0.415283, 0

352. 692322, 45. 097954, 369. 615387, 87.221748, 0.388672, 0

3b5. 384644, 60. 970249, 387.884644, 114.353363, 0.364990, 0

505. 000031, 114. 838936, 556.538452, 269.009613, 0.335449, 0

—1. 550481, 150. 164658, 37.331734, 171.287247, 0.402100, 24

59. 615387, 143. 609375, 104.038467, 171.530045, 0.311279, 24

163. 173080, 87. 525238, 600. 000000, 344.274017, 0.578125, 33

164. 423080, 84. 975960, 320. 000000, 344.516815, 0.390381, 33

Visualized result save in ./visualized_result. jpg

# —model_file TET N7 7 A NV EFEEL., —config file THK 7 7 A L AEFEE L. —image
THERR T D g A fRE
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Y VEEMARBERE, T A Kb, T A O ED RFa A MIoOWTIE, UTE25R

LTL7ZEW

— https://github. com/PaddlePaddle/FastDeploy/tree/develop/docs
— https://github. com/PaddlePaddle/FastDeploy/tree/develop/docs/en/faq/rknpu2

— https://github. com/rockchip—linux/rknn—toolkit2

KENESLEY 7

FastDeploy/examples/vision/detection/paddledetection/rknpu2/README. md at
develop - PaddlePaddle/FastDeploy (github. com)
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% 14 Z= PP-ORCv3

14.1 PP-OCRv3

PP-OCR |%. Baidu 233 LA —7>0 Y —A{L L7= OCR 3E DT /LT U XALT, #8E7 OCR VAT A
T, BEmMDOT NI ALEEBLTH T, MELHEONTF U RAZEZEL, ET/LVORY MEEH
Rt 21T, EEOERb=— X% T AT L2 IC&F STV ET,

PP-OCR IZ B[ D OCR AT LA TH Y, THF A MEHT ATY XLIZDB A2, 7F A T /LY

A LIZ CRNN ZEAH L. B L BT Y 2 — VORICT X A NimpEsz BN LT, B HmMOT ¥ A
N BRI xS L TVWET,

PP-OCRv2 |&, PP-OCR ZJEIZ & HIZ 5 DO HEE QR K TRiE(L S TWET, BHET /VITIE OML
FE R ARG & CopyPaste 77— Z JRIRHEIG A8 H L, RARE T /LIZIT LONet Ny 7R —2 R v b
U —7 . UDML i 2 G 75 BY Bkl . 35 K OV Enhanced CTC loss GBS Dk B (EXORESIR) 2HD A
o, HERRIEE & PRI E A I HI2m ¥ L,

PP-OCRv3 |X, PP-OCRv2 #JEIZ X HIZT v 77 L—REhE LTz, 2RO 7 L—AT—7 |3 PP-0CRv2
ERICAA T T4 iR L, T T LV ERIRTET VO A & FiEft L CWET, BTy 2 —/1% DB
T RACFESOTEAEL S, FBEE Y = — /L2 CRNW O 0 12 TJCAT 2022 THEH DT F & K
T LAY AL SVIR A L, FEEE~DOBEHZM > TWET,

BT D PP-0CRv4 | X, PP-OCRv3 ZJE\Z S BT v 77 L—RE&nE Lz, 2RO 7L —AU—7 1%
PP-OCRv3 LRI U/SA T A U EHMFF L, MHEET AV ERBET MK L TT—F, v b —7 &,
BHERIS 72 & OB DT Y 2 — L E L LTV ET,

PaddleOCR IZ. FastDeploy Zi#@ U CRKNPU2 [(ZET NV ET T A 352 &R —FLTWWET, A
EHIRET VY A RMZOWTIEZ ZEZ SR LT &V, &kiZ, &™— F_ kT FastDeploy Zfff L T PP-
ORCV3 DT 7 A T A N &EITWET,

F7Ur—3y

Y ZAh . EhE - FEE . RREHRELE AR
il r FYR=TL—h © AR - ARFRAYVAY TN—TF
b=z JE—~F hb—fz')‘I;iﬁ 4R |§E‘ﬁ;t§ﬁﬁ\ - « AMEOLEOE
. Linux GPU/CPU . BOUD Python/C-++ H#Ed : v VL i v
FTZAA A K SR » Linux DCU . BFE + Python/C++ H—E w4 : JAeiuMnch L¥a5—v—ZAvFrlvy
© O - Windows GPU/CPU . Z® + OpenCL ARM GPU . Paddleis IEEEEE T e Te R :
. RAREE + macOS + Paddle20NNX ‘j 1 1
* FandleCloud | BFEE: OCR DA |
1 1
|+ SENGOCRTZ /OY— I
PP-OCR: BE20CRY AT A & PP-Structure: BE XX BTV AT LD : . mEmiER ‘I
+ PP-OCRV3: PRI TEISHEER 3B 17.0M LA P RIS {¢ AR
. c BEOINFOETI BEEBFOMEST YT UAICER « ROBBICHIG (Excel ADIT Y ZR— k ITHIT) 1B 1
EEHEETILEVY 1
_ I
21—y e + DocVQA (BRI VT v 7 BBEEERBLEESE) | |+ #HBETA h
| e 1
+ HERETILRER. BFE. RAVE 730 AERE IExdit
& 80 DEEICHIT.
F—5y—IL
SR ALRE « ¥EHT—FERY I
B LA 77 b F—1E#R G
+ EAST/DB/SAST/PSENet / FCENet . SDEMCR PPOCRLabel
1 THANRE © eyoupamer ' & . ey
FLITURL + CRNN/Rosetta/ RARE / STAR-Net/ SRN / NRTR / SEED D eV TRy
I;S:SI_S;:{/R'\ + TableRec-RARE + LayoutLM / LayoutLMv2 / AZAILTFAR
« PGNet LayoutXLM
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b b Fa— )T AOT A MNEE: Lubancat—4 I Debianll ZfF A, PC ¥ ubuntu20. 04 T,

14.2 BEA VR b—JL

FastDeploy ®EERED A A b — L2 DWW T, FiD FastDeploy B4 &4 5 ), FastDeploy
K& A FEZBLTLSTEEN, PCERIEYZ 77 FHh— 3—72 |2 PaddlePaddle, FastDeploy, XL
paddle2onnx 72 EDY — )% A A M —/L LT, T NVDIFR L OLEHEZTITV, R— F_EIZ FastDeploy
FLT78EE (Python £7/21XC+) A L A=V LT, EFTNVDOTF FaAf#HiGEIiTW\WET,

14.3 =T NE#

PP-OCR >V — X EF /LD IFEIZ OV TIL, PaddleOCR F 22— h U TN FFXF a2 A 2R TL 7
SV, Fa— kU TI/T A FTiL, PaddleOCR 726 FF /L& HBEEMS L, RKNN =57 /LICE#H L £4,

RKNPU2 (Z PP-OCR ' U —XET V&2 T 7 u A T 5FIZ1%, Paddle DHEFHE T /L% RKNN E7 /LI 2
TAHLERH Y £, rkon_toolkit2 Y —/LIXEHE Paddle 75 RKNN BF L ~DZ Wz V7R — LTV
W=, F9° Paddle HEEHT T L% ONNX B VT 25 M L. /%12 RKNN SB5 /U A VBN H Y £,

PC @ ubuntu20. 04 > A7 A ETC:

# PP-OCRV3 7F A MRHET V2 X 7 rm— R L, il
wget https://paddleocr.bj. bcebos. com/PP-0CRv3/multilingual/Multilingual_ PP-OCRv3_det_infer. tar
tar —xvf Multilingual PP-OCRv3_det_infer. tar

# TR NTRSERET VRS e — R L, fifl
wget https://paddleocr.bj. bcebos. com/dygraph_v2. 0/ch/ch_ppocr_mobile_v2.0_cls_infer. tar
tar —xvf ch_ppocr_mobile_v2.0_cls_infer. tar

# PP-OCRv3 7 F A MWk E7 V& ¥ v — L, filml
wget https://paddleocr.bj. bcebos. com/PP-0CRv3/multilingual/japan_PP-OCRv3_rec_infer. tar
tar —xvf japan_PP-OCRv3_rec_infer. tar

# paddle2onnx Z{HH LT, EF /L% ONNX &7 /LICEH LT 5

paddle2onnx ——model_dir Multilingual PP-OCRv3_det_infer ¥

——model_filename inference.pdmodel ¥

——params_filename inference. pdiparams ¥

—save_file Multilingual PP-OCRv3_det_infer/Multilingual PP-OCRv3_det_infer. onnx ¥

# LW R—2 g D paddle2onnx (21X enable_dev_version & N9 /8T X —H 7378100
enable_dev_version True

paddle2onnx ——model_dir ch_ppocr_mobile_v2.0_cls_infer ¥

——model_filename inference.pdmodel ¥

——params_filename inference. pdiparams ¥

—save_file ch_ppocr_mobile v2.0 cls_infer/ch_ppocr_mobile_v2.0 _cls_infer.onnx ¥

paddle2onnx ——model_dir japan_PP-OCRv3_rec_infer ¥
——model_filename inference.pdmodel ¥

——params_filename inference. pdiparams ¥

—save_file japan_PP-OCRv3_rec_infer/japan_PP-OCRv3_rec_infer. onnx

# £5 /LD AT shape Z[EHET 5
python —m paddle2onnx. optimize ——input_model Multilingual_ PP-OCRv3_det_infer/Multilingual_PP-
OCRv3_det_infer. onnx ¥
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—output_model Multilingual PP-OCRv3_det_infer/Multilingual PP-OCRv3_det_infer. onnx ¥

s

—input_shape_dict “{ x :[1, 3, 960, 960]}”

python —m paddleZonnx. optimize ——input_model
ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer.onnx ¥
—output_model ch_ppocr_mobile v2.0_cls_infer/ch_ppocr_mobile v2.0_cls_infer.onnx ¥

L)

——input_shape_dict " {'x :[1, 3, 48, 192]}”

python —m paddle2onnx. optimize ——input_model japan_PP-OCRv3_rec_infer/japan_PP-OCRv3_rec_infer.onnx ¥
—output_model japan_PP-OCRv3_rec_infer/japan_PP-OCRv3_rec_infer. onnx ¥
—input_shape_dict “{ x’ :[1, 3, 48, 320]}”

V—L Y — R a— RE TS

#t FastDeploy ® Y — A a— RZHEF L, examples/vision/ocr/PP-0CR/rockchip 7 4 L' 7 b U IZHHE)
(721 BB 6 BS)

git clone https://github. com/PaddlePaddle/FastDeploy. git

cd FastDeploy/examples/vision/ocr/PP-0CR/rockchip

rknpu2_tools/config 7 4 L7 FUNDRET 7 A NV EfmE BEIXT 74V 1) | REZ 7 A LN
DET V73 model_path &EFT /VHIT/SZ output_folder ZXHETHET AT 4 L7 M VICELT HH40H
NHVET, 3ODFETNLHRET 7ANTRCELEEL, a2 FTldppocrvd_cls. yaml Z 2 L E

U A b 1:rknpu2_tools/config/ppocrv3_cls. yaml

- 127.5

- 127.5

- 127.5
std:

- 127.5
- 127.5
- 127.5
model_path: . /ch_ppocr_mobile_v2.0 cls_infer/ch_ppocr_mobile_v2.0 cls_infer. onnx
outputs_nodes:
do_quantization: False
dataset:
output_folder: ”./ch_ppocr_mobile_v2.0_cls_infer”

WIZ . export.py ZfEH L T, FiR® ONNX 5 /L% RKNN 7 /LI E#H L E 5
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# rknpu2_tools ERIUT 4 L7 MUICKEEIL, BIfEOT 4 L7 b UHEE -

F—— Multilingual PP-OCRv3_det_infer
—— japan_PP-OCRv3_rec_infer
F—— ch_ppocr_mobile_v2.0_cls_infer

L—— rknpu2_tools
# FastDeploy 2MEfitd- 5> — L2 L T, ()\\‘( E7 /L% RKNN E7 /LI EHL4 2 (BREEICIE
rknn_toolkit2 > — /L34 L A b —/LEZ T ERH Y FF)

# —target_platform 47> 3 L TT 7 v I /’J‘P‘lx%fTuZETJ<£7fG lubancat—4 |% rk3588, F=— 1V
7 LTl lubancat—4 AR — K& L TuvWET,

python rknpu2_tools/export.py ——config path rknpu2_tools/config/ppocrv3_det. yaml ¥
——target_platform rk3588

python rknpu2_tools/export.py —config path rknpu2_tools/config/ppocrv3_rec. yaml ¥
——target_platform rk3588

python rknpu2_tools/export.py ——config path rknpu2_tools/config/ppocrv3_cls. yaml ¥
——target_platform rk3588

onnx BT V& a0 — R4 HBIFEET DA eED H 5 !

E load_onnx: onnx. onnx_cpp2py_export. checker. ValidationError: Field *shape’ of type is required but missing.

T IND—EDH A 71T [shape)] BKRITTWBHFEIL, onnxruntime DY — /L% L T onnx @ shape
AT A ENTEET,

python symbolic_shape_infer. py —input ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer_old. onnx
¥
—output ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer. onnx

symbolic_shape_infer. py 7’1 77 ADFEANZ DV T, onnxruntime 2L T &0,
%12, export. py M L CE#HA S 7= RKNN £ 7 /LIt T 57 4 L7 M UICRIFESRET,

14.4 Python T 7ua A5 & k

FruA w7 1 7T L%, FastDeploy £7-21% PaddleOCR D Y —Z o — KRB EET 52 LN T
ET (FETF2— NI TALOMBESIESIR) , KIZ, FIROERET VO T 4V R — RlIZa—1L,
Hedm 7 A R &ITWET (5 A M T v b7 4 — A% lubancat—4, FastDeploy I develop 7 7 5 T9)

# 7 A MNEE (W7 A NEBETHA]) EFEET 7 ANV EX T — R
wget https://github. com/PaddlePaddle/Paddle0CR/raw/release/2. 6/doc/imgs/ japan_2. jpg
wget

https://github. com/PaddlePaddle/PaddleOCR/raw/release/2. 6/ppocr/utils/dict/japan_dict. txt

B 7 7uAfpla—Rexyra— KL, fTREEFGEGET 55613 rockehip/python 7 4 L2 KU
git clone https://github. com/PaddlePaddle/FastDeploy. git
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cd FastDeploy/examples/vision/ocr/PP-0CR/rockchip/python

t BHEOT 4oLV Y774
(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/ jupyter/FastDeploy/examples/vision/ocr/PP-0CR/rockchip$ 1s -1s

Multilingual_PP-OCRv3_det_infer
README. md
ch_ppocr_mobile_v2.0_cls_infer
Ccpp

japan_2. jpg

japan_PP-0CRv3_rec_infer
japan_dict. txt

python

rknpu2_tools

TTTTTTTT

cpu fERR A 21T L, onnx BT /L&

# CPUHERR =2 — I

cat@lubancat:”/lubancat_ai_manual_code/example/ppocrv3/rockchip$ python3 python/infer. py —
det_model . /Multilingual_PP-OCRv3_det_infer/Multilingual_ PP-OCRv3_det_infer. onnx —
cls_model . /ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer. onnx -
rec_model ./japan_PP-OCRv3_rec_infer/japan_PP-OCRv3_rec_infer. onnx -

rec_label_file ./japan_dict. txt -—image ./japan_2. jpg ——device cpu

[INFO] fastdeploy/runtime/runtime. cc(326) : :CreateOrtBackend Runtime initialized with Backend::ORT in
Device: :CPU.

[INFO] fastdeploy/runtime/runtime. cc(326) : :CreateOrtBackend Runtime initialized with Backend::ORT in
Device: :CPU.

[INFO] fastdeploy/runtime/runtime. cc (326) : :CreateOrtBackend Runtime initialized with Backend::ORT in
Device: :CPU.

det boxes: [[673,63], [848, 63], [848, 105], [673, 105]]rec text: BB HH rec score:0.999996 cls label: 0 cls
score: 1.000000

det boxes: [[390,82], [537, 791, [540, 1301, [393, 132]]rec text: KIR®D rec score:0.997521 cls label: 0 cls score:
1..000000

det boxes: [[873,90], [1019,90], [1019, 129], [873,129]]rec text: & Ao & rec score:0.999989 cls label: 0 cls
score: 0.961403

det boxes: [[1067,97], [1296, 971, [1296, 142], [1067, 142]]rec text: fZBED X\ rec score:0.988884 cls label: 0
cls score: 1.000000

det boxes: [[246, 119], [324, 119], [324, 148], [246, 148] Jrec text: JEJE7? rec score:0.997802 cls label: 0 cls
score: 0.999997

det boxes: [[620,131], [720, 131], [720, 157], [620, 157]]rec text: Y7 %7 rec score:0.995820 cls label: 0 cls
score: 0.999996

det boxes: [[769, 152], [892, 152], [892, 178], [769, 178]]rec text: BRIV MEUY rec score:0.998777 cls label: 0 cls
score: 1.000000

det boxes: [[928, 153], [1232, 153], [1232, 228], [928, 2281 ]rec text: BEX7-T rec score:0.998969 cls label: 0 cls
score: 0.999998

det boxes: [[171,174], [292, 174], [292, 200], [171,200]Jrec text: EHD &5 rec score:0.999420 cls label: 0 cls
score: 0.999995

det boxes: [[416, 158], [595, 158], [595, 189], [416, 189]rec text: 7R¥ H 372 rec score:0.999909 cls label: 0 cls
score: 0.999991

det boxes: [[691, 1841, [843, 186], [841, 224], [689, 222]Jrec text: 54154 rec score:0.996401 cls label: 0 cls
score: 0.999944

det boxes: [[120,221], [558, 2211, [558, 286], [120, 2861 ]rec text: 9 EBEDH B rec score:0.999165 cls label: 0
cls score: 0.999845

det boxes: [[593,228], [720, 228], [720, 263], [593, 263]]rec text: & A—1U rec score:0.978696 cls label: 0 cls
score: 0.999995

det boxes: [[1057, 2447, [1134, 244], [1134, 28471, [1057, 284]1rec text: #ahh rec score:0.999971 cls label: 0 cls
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score: 0.999925

det boxes: [[1208,242], [1390, 247], [1385, 305], [1203, 300] Jrec text: N7 rec score:0.919864 cls label: 0 cls
score: 1.000000

det boxes: [[752,254], [1028, 250], [1030, 298], [753, 301]]rec text: X D Z 72\ rec score:0.999389 cls label: 0
cls score: 0.999356

det boxes: [[556,291], [654, 291], [654, 325], [556, 325] Jrec text: E°U ¥ rec score:0.822031 cls label: 0 cls
score: 0.999186

det boxes: [[347,305], [512,305], [512, 326], [347,326]]rec text: RADXIT/D rec score:0.999725 cls label: 0
cls score: 0.999317

det boxes: [[1057, 3031, [1203, 303], [1203, 338], [1057, 338]]rec text: S4>o & rec score:0.999295 cls label: 0
cls score: 0.999348

det boxes: [[820,316], [960, 316], [960, 351], [820, 351]]rec text: ¥ = & rec score:0.999706 cls label: 0 cls
score: 0.999997

det boxes: [[228, 338], [350, 338], [350, 363], [228,363]]rec text: T Z DdH 5D rec score:0.998522 cls label: 0 cls
score: 0.999818

det boxes: [[56,308], [211, 308], [211, 350], [56, 350]Jrec text: FHFIX LV rec score:0.998818 cls label: 0 cls
score: 0.999747

det boxes: [[640, 338], [804, 3361, (806, 370], [641,372]]1rec text: JEDF -7~ rec score:0.998902 cls label: 0 cls
score: 1.000000

det boxes: [[1203, 346], [1348, 346], [1348, 385], [1203, 385]1rec text: H U H VU rec score:0.999788 cls label: 0
cls score: 1.000000

det boxes: [[329, 369], [603, 363], (606, 413], [332,419]]rec text: A/XA I — rec score:0.995897 cls label: 0 cls
score: 0.999993

det boxes: [[939,361], [1166, 356], [1171, 415], [944, 420]1rec text: #1F7-T rec score:0.999562 cls label: 0 cls
score: 1.000000

det boxes: [[153,386], [299, 3841, [300, 421], [155,422]]rec text: & A& A rec score:0.999991 cls label: 0 cls
score: 0.826810

det boxes: [[742,389], [923, 383], [928, 421], [747,427]]rec text: Z 724V @ rec score:0.991786 cls label: 0 cls
score: 0.999864

det boxes: [[560,406], [713,402], [718, 442], [563,446]]rec text: Hi3k7=T rec score:0.999884 cls label: 0 cls
score: 1.000000

det boxes: [[1224, 41571, [1300, 415], [1300, 4437, [1224, 443]rec text: FHiE7? rec score:0.994382 cls label: 0 cls
score: 1.000000

det boxes: [[360,438], [464, 438], [464, 464], [360,464]]rec text: U > F 72 rec score:0.999920 cls label: 0 cls
score: 1.000000

det boxes: [[1041, 4367, [1206, 436], [1206, 475], [1041,475]rec text: 4K Z7-T rec score:0.998127 cls label: 0
cls score: 1.000000

det boxes: [[105,454], [233, 452], [235, 481], [107, 483]1rec text: JEKE )72 rec score:0.999369 cls label: 0 cls
score: 1.000000

det boxes: [[710,452], [864, 452], [864, 494], [710, 494]1rec text: Bk L7= rec score:0.999973 cls label: 0 cls
score: 1.000000

det boxes: [[888,466], [1041, 466], [1041, 5061, [888, 506]]rec text: H YU w & rec score:0.999974 cls label: 0 cls
score: 1.000000

det boxes: [[1302, 4647, [1400, 464], [1400, 5107, [1302, 510]Jrec text: FEM: rec score:0.999916 cls label: 0 cls
score: 1.000000

det boxes: [[233,488], [382, 488], [382, 540], [233,540] Jrec text: HHE72 rec score:0.897710 cls label: 0 cls
score: 1.000000

det boxes: [[454, 467], [595, 464], [598, 501], [457,505]]rec text: ZA23Y rec score:0.890585 cls label: 0 cls
score: 0.999028

det boxes: [[408,513], [772,515], [771,601], [406,599]]rec text: S5A 3V rec score:0.994684 cls label: 0 cls
score: 0.999797

det boxes: [[1070, 510], [1286, 510], [1286, 544], [1070, 544]1rec text: H EIF D LV rec score:0.999709 cls label:
0 cls score: 0.996961

det boxes: [[817,531], [993, 5317, [993, 565], [817,565]]rec text: =T M35 rec score:0.981016 cls label: 0 cls
score: 0.985237

det boxes: [[134,554], [256, 554], [256, 582], [134, 582]]rec text: F AH 72 rec score:0.998829 cls label: 0 cls
score: 1.000000

det boxes: [[905,570], [1097, 584], [1084, 637], [892, 624]]rec text: NV v & rec score:0.999985 cls label: 0 cls
score: 0.999667

det boxes: [[1060, 5817, [1193,584], [1187, 660], [1054, 657]1rec text: fJ rec score:0.619156 cls label: 0 cls
score: 1.000000

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 141



https://www.csun.co.jp

RE - TN H&ﬁ%*i E] %5“ 7 / = j‘/\‘b— . BRRIRTE?

BRAT7 /e v—RewEICTS

det boxes: [[1232,579], [1382,577], [1384, 616], [1233,617]1rec text: PEMIEIE rec score:0.999997 cls label: 0
cls score: 1.000000

det boxes: [[251,612], [476,614], [475, 658], [249, 656]]rec text: 7 ®IZ72 5 rec score:0.999891 cls label: 0 cls
score: 1.000000

det boxes: [[748,617], [854,617], [854, 647], [748,647]]rec text: BT A rec score:0.987618 cls label: 0 cls
score: 0.999981

det boxes: [[1080, 614], [1086, 6141, [1086, 621], [1080, 621]]rec text: — rec score:0.697572 cls label: 0 cls
score: 0.571474

det boxes: [[564,629], [680, 629], [680, 666], [564, 666]]rec text: FMm®D rec score:0.999969 cls label: 0 cls
score: 1.000000

det boxes: [[171,675], [316,675], [316,714], [171, 714]]rec text: 1< I1E< rec score:0.876584 cls label: 0 cls
score: 0.997420

det boxes: [[806,669], [985,669], [985, 711], [806, 711]]rec text: AA— b rec score:0.996261 cls label: 0 cls
score: 1.000000

det boxes: [[665,679], [782,678], [784, 710], [667, 712]Jrec text: {iidL7=T rec score:0.900919 cls label: 0 cls
score: 0.999998

det boxes: [[1027, 675], [1164, 677], [1163, 714], [1025, 712]1rec text: H > BV rec score:0.999722 cls label: 0
cls score: 0.999996

det boxes: [[996, 728], [1110, 728], [1110, 770], [996, 770]]Jrec text: ARIFD rec score:0.926558 cls label: 0 cls
score: 1.000000

det boxes: [[396,684], [572,684], [572, 718], [396, 718]]rec text: ¥ =—3— rec score:0.997624 cls label: 0 cls
score: 0.999645

det boxes: [[283, 7401, [379, 740], [379, 776], [283, 7761 1rec text: HEL Y rec score:0.999268 cls label: 0 cls
score: 1.000000

det boxes: [[505, 7411, [769, 741], [769, 787], [505, 7871 ]rec text: BT > XV rec score:0.993246 cls label: 0
cls score: 1.000000

det boxes: [[830, 7711, [924, 7711, [924, 797], [830, 797]]rec text: & A D rec score:0.999871 cls label: 0 cls
score: 1.000000

AR R, /visualized_result. jpg IZIRIEENE L2

NPU #£352 324T7 L. rknn 7 L2 {HH:

# NPUHEim=— R
cat@lubancat:”/lubancat_ai_manual_code/example/ppocrv3/rockchip$ python3 python/infer.py ¥
—det_model . /Multilingual PP-OCRv3_det_infer/Multilingual_ PP-
OCRv3_det_infer_rk3588_unquantized. rknn ¥

cls_model . /ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v20_cls_infer_rk3588_unquantized. rkn
n ¥
—rec_model ./japan_PP-OCRv3_rec_infer/japan_PP-
OCRv3_rec_infer_rk3588_unquantized. rknn ¥
—rec_label_file ./japan_dict. txt ¥
—image ./japan_2. jpg ¥
——device npu
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?2_backend. cc (81) : :GetSDKAndDeviceVersion
rknpu2 runtime version: 1.5.1b19 (32afb0e92@2023-07-14T12:46:17)
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?_backend. cc (82) : :GetSDKAndDeviceVersion
rknpu2 driver version: 0.9.2
index=0, name=x, n_dims=4, dims=[1, 960, 960, 3], n_elems=2764800, size=5529600, fmt=NHWC,
type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0
index=0, name=sigmoid_0. tmp_0, n_dims=4, dims=[1, 1, 960, 960], n_elems=921600, size=1843200,
fmt=NCHW, type=FP32, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0
[INFO] fastdeploy/runtime/runtime. cc(367) ::CreateRKNPU2Backend Runtime initialized with
Backend: :RKNPU2 in Device: :RKNPU.
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?_backend. cc (81) : :GetSDKAndDeviceVersion
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rknpu2 runtime version: 1.5.1b19 (32afb0e92@2023-07-14T12:46:17)

[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?2_backend. cc (82) : :GetSDKAndDeviceVersion
rknpu2 driver version: 0.9.2

index=0, name=x, n_dims=4, dims=[1, 48, 192, 3], n_elems=27648, size=55296, fmt=NHWC,
type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0

index=0, name=softmax_0. tmp_0, n_dims=2, dims=[1, 2, 0, 0], n_elems=2, size=4, fmt=UNDEFINED,
type=FP32, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0

[INFO] fastdeploy/runtime/runtime. cc(367) ::CreateRKNPU2Backend Runtime initialized with
Backend: :RKNPU2 in Device: :RKNPU.

[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?_backend. cc (81) : :GetSDKAndDeviceVersion
rknpu2 runtime version: 1.5.1b19 (32afb0e92@2023-07-14T12:46:17)

[INFO] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (82) : :GetSDKAndDeviceVersion
rknpu2 driver version: 0.9.2

index=0, name=x, n_dims=4, dims=[1, 48, 320, 3], n_elems=46080, size=92160, fmt=NHWC,
type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0

index=0, name=softmax_2.tmp_0, n_dims=3, dims=[1, 40, 4401, 0], n_elems=176040, size=352080,
fmt=UNDEFINED, type=FP32, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0

[INFO] fastdeploy/runtime/runtime. cc(367) ::CreateRKNPU2Backend Runtime initialized with
Backend: :RKNPUZ2 in Device: :RKNPU.

[WARNING] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (420) : : Ini tRKNNTensorMemory
The input tensor type != model’s inputs type.The input_type need FP16, but inputs[0]. type is
UINT8

[WARNING] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (420) : : Ini tRKNNTensorMemory
The input tensor type != model’s inputs type.The input_type need FP16, but inputs[0]. type is
UINT8

[WARNING] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (420) : : Ini tRKNNTensorMemory
The input tensor type != model’s inputs type.The input_type need FP16, but inputs[0]. type is
UINT8

det boxes: [[673,63], [848, 63], [848, 105], [673, 105] Jrec text: HHBHH rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[390, 82], [537,79], [540, 130], [393, 132]]Jrec text: KIRD rec score:0.786621 cls
label: 0 cls score: 1.000000

det boxes: [[873,90], [1019,90], [1019, 129], [873,129]]rec text: & Ao & rec score:0. 788086 cls
label: 0 cls score: 0.970703

det boxes: [[1067,97], [1296,97], [1296, 142], [1067, 142]Jrec text: fZBED X\ rec score:0. 779297
cls label: 0 cls score: 1.000000

det boxes: [[246, 119], [324, 119], [324, 148], [246, 148]]rec text: J=JE72 rec score:0. 786784 cls
label: 0 cls score: 1.000000

det boxes: [[620, 1311, [720, 131], [720, 157], [620, 157]]rec text: W27 %7 rec score:0. 785766 cls
label: 0 cls score: 1.000000

det boxes: [[769, 152], [892, 152], [892, 178], [769, 178]]rec text: BRIV NVELY rec score:0. 787695
cls label: 0 cls score: 1.000000

det boxes: [[928, 153], [1232, 153], [1232, 228], [928, 228]]rec text: BEX 7~ T rec score:0. 787720
cls label: 0 cls score: 1.000000

det boxes: [[171,174], [292, 174], [292, 2001, [171, 200] Jrec text: VEAD &I 5D rec score:0. 787695
cls label: 0 cls score: 1.000000

det boxes: [[416, 158], [595, 158], [595, 1897, [416, 189] Jrec text: 728 H D78 rec score:0. 788086
cls label: 0 cls score: 1.000000

det boxes: [[691, 184], [843, 186], [841, 224], [689, 222] Jrec text: 551 rec score:0.786011 cls
label: 0 cls score: 1.000000

det boxes: [[116,221], [560, 219], [560, 286], [116, 288]]1rec text: 9 EBEDIH D rec score:0. 787842
cls label: 0 cls score: 1.000000
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det boxes: [[593, 2281, [720, 2281, [720, 263], [593, 263]]Jrec text: & A—V rec score:0.774780 cls
label: 0 cls score: 1.000000

det boxes: [[1057,244], [1134,244], [1134, 284], [1057, 284] Jrec text: #f&fh rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[1208,242], [1390, 247], [1385, 305], [1203, 300] Jrec text: ZIR72 rec score:0. 733398
cls label: 0 cls score: 1.000000

det boxes: [[752, 254], [1028, 2507, [1030, 298], [753, 301]]rec text: FAX D Z 72\ rec
score:0. 787760 cls label: 0 cls score: 0.999023

det boxes: [[556,291], [654, 2917, [654, 325], [556, 325]]rec text: E’ U 3 rec score:0.663900 cls
label: 0 cls score: 0.998047

det boxes: [[347,305], [512,305], [512, 326], [347, 326]Jrec text: RADXIIRD rec
score:0. 788016 cls label: 0 cls score: 0.999023

det boxes: [[1057,303], [1203, 3031, [1203, 338], [1057, 338] Jrec text: Si>o & rec score:0. 787720
cls label: 0 cls score: 0.999512

det boxes: [[820, 3161, [960, 316], [960, 35171, [820, 351]]rec text: ¥ w & rec score:0.787964 cls
label: 0 cls score: 1.000000

det boxes: [[228, 338], [350, 338], [350, 3631, [228, 363] Jrec text: =¥ D& 5D rec score:0. 787305
cls label: 0 cls score: 1.000000

det boxes: [[56,308], [211, 3087, [211, 3501, [56, 350]]Jrec text: FHFIX LV rec score:0.787475 cls
label: 0 cls score: 0.999512

det boxes: [[640, 338], [804, 336], [806, 370], [641, 372]]rec text: JEDF o7~ rec score:0. 787500
cls label: 0 cls score: 1.000000

det boxes: [[1203,346], [1348, 346], [1348, 385], [1203, 385]Jrec text: W U VU rec score:0. 788086
cls label: 0 cls score: 1.000000

det boxes: [[329, 3691, [603, 363], [606, 413], [332,419]]rec text: A/SA L — rec score:0. 785937
cls label: 0 cls score: 1.000000

det boxes: [[939, 361], [1166, 3561, [1171, 415], [944, 420]]Jrec text: #51F 7T rec score:0. 787842
cls label: 0 cls score: 1.000000

det boxes: [[153,386], [299, 384], [300, 4211, [155, 422] Jrec text: &AL A rec score:0. 788086 cls
label: 0 cls score: 0.826172

det boxes: [[742,389], [923,383], [928, 42171, [747,427]]rec text: Z721 VY @ rec score:0.783203
cls label: 0 cls score: 1.000000

det boxes: [[560,406], [713,402], [718, 442], [563, 446]]rec text: H37~T rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[1224,415], [1300, 415], [1300, 443], [1224, 443]Jrec text: FfE72 rec score:0. 784668
cls label: 0 cls score: 1.000000

det boxes: [[360,438], [464, 438], [464, 464], [360, 464] Jrec text: U w F 72 rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[1041, 436], [1206, 436], [1206, 475], [1041, 475] Jrec text: K& 7-T rec score:0. 786987
cls label: 0 cls score: 1.000000

det boxes: [[105,453], [233, 453], [233, 481], [105,481]]rec text: JAKRZEA372 rec score:0. 785254
cls label: 0 cls score: 1.000000

det boxes: [[710,452], [864, 452], [864, 494], [710, 494]1rec text: Z\pEK L7~ rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[888,466], [1041, 466], [1041, 506], [888, 506]]Jrec text: H VU v & rec score:0. 788086
cls label: 0 cls score: 1.000000

det boxes: [[1302,464], [1400, 464], [1400,510], [1302, 510] Jrec text: M rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[235,488], [382, 488], [382, 54071, [235, 540] Jrec text: FHE7? rec score:0.667480 cls
label: 0 cls score: 1.000000

det boxes: [[4b4,467], [595, 464], [598, 50171, [457,505]]rec text: Z AM Y rec score:0.715332 cls
label: 0 cls score: 0.999023
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det boxes: [[408,513], [772,515], [771,601], [406,599]]rec text: SA 1V rec
label: 0 cls score: 1.000000

det boxes: [[1070,510], [1286,510], [1286, 544], [1070, 544]]rec text: H EIFTD LV rec

score:0. 788004 cls label: 0 cls score: 0.997070

det boxes: [[817,531], [993,531], [993, 565], [817,565]]rec text: =T MDD rec score:0. 776465

cls label: 0 cls score: 0.984375

det boxes: [[134,554], [256, 554], [256, 5827, [134, 582] Jrec text: F AN 72 rec score:0. 787500

cls label: 0 cls score: 1.000000

det boxes: [[905,570], [1097,584], [1084, 637], [892, 624] Jrec text: /XU w & rec score:0. 788086

cls label: 0 cls score: 0.999512

det boxes: [[1060, 5817, [1193, 584], [1187,660], [1054, 657] Jrec text: ) rec score:0.522460 cls

label: 0 cls score: 1.000000
det boxes: [[1232,579], [1382,577], [1384, 616], [1233,617]]Jrec text: EEHHE 1%
cls label: 0 cls score: 1.000000

det boxes: [[251,612], [476,614], [475, 658], [249, 656] Jrec text: 7 &IZ725 rec score:0. 788086

cls label: 0 cls score: 1.000000
det boxes: [[748,617], [854,617], [854, 647], [748,647]]rec text: BXTA rec
label: 0 cls score: 1.000000

det boxes: [[1080,614], [1086,614], [1086, 621], [1080, 621]]rec text: — rec score:0.600097 cls

label: 0 cls score: 0.659668

det boxes: [[564, 6297, [680, 629], [680, 6661, [564, 666]]rec text: FMm® rec score:0.788086 cls

label: 0 cls score: 1.000000

det boxes: [[171,675], [316,675], [316, 714], [171, 714]]rec text: 1< IE< rec
label: 0 cls score: 0.998047

det boxes: [[806,669], [985,669], [985, 7111, [806, 711] Jrec text: AA — K rec
label: 0 cls score: 1.000000

det boxes: [[665,679], [782,678], [784, 7101, [667, 712]rec text: JidL7=T rec
label: 0 cls score: 1.000000

det boxes: [[1027,675], [1164,677], [1163,714], [1025, 712] Jrec text: HoH Y
cls label: 0 cls score: 1.000000

det boxes: [[996, 7281, [1110, 728], [1110, 7701, [996, 770]]rec text: AR¥F®D rec
label: 0 cls score: 1.000000

det boxes: [[396,684], [572,684], [572, 718], [396, 718]]Jrec text: ¥ = —3/— rec score:0. 786719

cls label: 0 cls score: 0.999512

det boxes: [[283, 7401, [379, 7401, [379, 776], [283, 776]1rec text: EHEE Y rec score:0.787760 cls

label: 0 cls score: 1.000000

det boxes: [[505, 7411, [769, 741], [769, 787], [505, 7871 Jrec text: BT X1
cls label: 0 cls score: 1.000000

det boxes: [[830, 7711, [924, 771], [924, 797], [830, 797]rec text: & A5 rec
label: 0 cls score: 1.000000

T bR ST, /visualized_result. jpg ICREFESNE LT

score:0. 785156 cls

rec score:0. 788086

score:0. 780639 cls

score:0. 702759 cls

score:0. 786011 cls

score:0. 723144 cls

rec score:0. 788086

score:0. 739746 cls

rec score:0. 784261

score:0. 788086 cls
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cat@lubancat:”/lubancat_ai_manual_code/example/ppocrv3/rockchip$ 1s

Multilingual PP-OCRv3_det_infer ch_ppocr_mobile_v2.0_cls_infer japan_2. jpg
japan_dict. txt rknpu2_tools

README. md cpp japan_PP-0CRv3_rec_infer
python visualized_result. jpg

cat@lubancat:” /pp-ocrv3$ cd cpp
cat@lubancat:” /pp—ocrv3/cpp$ mkdir build && cd build
cat@lubancat:” /pp—ocrv3/cpp/build$

# cmake =~ > R& 32T L. FASTDEPLOY INSTALL DIR IZH[IZ=Z >S4 LV L TA v A —L LT
FastDeploy C++ SDKD7 4 L7 MU ZfRELET, Fa=a— I TLDT A FTiE
~/FastDeploy/build/fastdeploy—0. 0.3 T,

cat@lubancat: /lubancat_ai_manual_code/example/ppocrv3/rockchip/cpp/build$ cmake .. —
DFASTDEPLOY_INSTALL_DIR="/FastDeploy/build/fastdeploy—0. 0.3

# make A~ REETLTCarv "/ L LET

cat@lubancat: /lubancat_ai_manual_code/example/ppocrv3/rockchip/cpp/build$ make —j
Scanning dependencies of target infer_demo

[ 50%] Building CXX object CMakeFiles/infer_demo. dir/infer. cc.o
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[100%] Linking CXX executable infer_demo

[100%] Built target infer_demo

2L SAAOBIC, R T — 28 BB -

AN T— 1

/usr/bin/1d: warning: libpaddleZonnx. so.1.0.8rc, needed by /home/cat/FastDeploy/build/fastdeploy—
0.0.3/1ib/libfastdeploy. so, not found (try using —rpath or -rpath-link)

/usr/bin/1d: CMakeFiles/infer_demo. dir/infer. cc.o: undefined reference to symbol
’_7ZN2cv6imreadERKNS_6StringEi’

/usr/bin/1d: /home/cat/FastDeploy/build/fastdeploy—
0.0.3/third_libs/install/opencv/1lib/libopencv_imgcodecs. so. 3. 4: error adding symbols: DSO missing from command
line

collect2: error: 1d returned 1 exit status

ANA T — 2

/usr/bin/1d: warning: libpaddleZonnx. so.1.0.8rc, needed by /home/cat/FastDeploy/build/fastdeploy—
0.0.3/1ib/libfastdeploy. so, not found (try using —rpath or —rpath-1ink)

/usr/bin/1d: /home/cat/FastDeploy/build/fastdeploy-0.0.3/1ib/libfastdeploy. so: undefined reference to
“paddle2onnx: :ConvertFP32ToFP16 (char const¥*, int, char¥¥, int)

/usr/bin/1d: /home/cat/FastDeploy/build/fastdeploy-0.0.3/1ib/libfastdeploy. so: undefined reference to
“paddle2onnx: :Export (void const*, long, void const¥*, long, char¥k, int%, int, bool, bool, bool, bool, bool,
paddle2onnx::CustomOp*, int, char const*, chark* int*, char const*, bool*, bool, char¥*, int)

collect2: error: 1d returned 1 exit status

87 A4 77 U2 EBINT 5 X912 build/CMakeLists. txt Z{&E1E
PROJECT (infer_demo C CXX)
CMAKE_MINTMUM_REQUIRED (VERSION 3. 10)

#FREX v — gt O fastdeploy 74 75 U DA
option (FASTDEPLOY_INSTALL_DIR ”“Path of downloaded fastdeploy sdk.”)

include ($ {FASTDEPLOY_INSTALL_DIR} /FastDeploy. cmake)

#t FastDeploy I&TFE~v ¥ 7 7 A )L Z 80
include directories (${FASTDEPLOY INCS})

# OpenCV DA > 7 )b— K5 4 L7 b U ZB
include_directories (§ {FASTDEPLOY_INSTALL_DIR}/third_libs/install/opencv/include)
link_directories ($ {FASTDEPLOY_INSTALL_DIR} /third_libs/install/opencv/1ib)

#t paddle2onnx DA 7 )— K5 4 L7 U &80
include_directories (§ {FASTDEPLOY_INSTALL_DIR}/third_libs/install/paddle2onnx/include)
link_directories($ {FASTDEPLOY_INSTALL_DIR}/third_libs/install/paddle2onnx/1ib)

# rpath 25 & L T libpaddle2onnx. so % H2f %
set (CMAKE_INSTALL_RPATH_USE_LINK_PATH TRUE)
set (CMAKE_BUILD_WITH_INSTALL_RPATH TRUE)
set (CMAKE_INSTALL_RPATH
$ {FASTDEPLOY_INSTALL_DIR} /1ib:${FASTDEPLOY_ INSTALL_DIR}/third_libs/install/paddle2onnx/1ib)

add_executable (infer_demo ${PROJECT_SOURCE DIR}/infer. cc)

#t FastDeploy 7 A 7 7 U &kAF %80
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target_link_libraries(infer_demo ${FASTDEPLOY_LIBS}
paddleZ2onnx
opencv_core
opencv_imgproc
opencv_highgui
opencv_imgcodecs
opencv_videoio)

build &4 L2 F UIZ infer demo #3700 75 AWNER SN, 20Tl I AhEETT LT 7 AL L
FLT 4 L7 hUicat—L, 7A M&FET:

BEEDT 4 L7 R

cat@lubancat:”/lubancat_ai_manual_code/example/ppocrv3/rockchip$ 1s

Multilingual PP-OCRv3_det_infer ch_ppocr_mobile_v2.0_cls_infer infer_demo  japan_PP-
OCRv3_rec_infer python visualized_result. jpg

README. md cpp japan_2. jpg Jjapan_dict. txt
rknpu2_tools

# WzmT A M. infer demo 707 S LDHHD 3 DD A—RIFET VD NARA, A FHIIHEE7 7 4
Wy 5EHIE T A PEBD AR BIED /AT A=K 11 npuiiah 25 EL . 01 cpu sz fEEL & 9. &F
ANk infer_demo.cc DY —ARAa—Fa#ZHEL TL 2 &0,

export LD_LIBRARY PATH=$LD LIBRARY PATH: /FastDeploy/build/fastdeploy-
0.0.3/third_libs/install/paddle2onnx/lib

cat@lubancat: /lubancat_ai_manual_code/example/ppocrv3/rockchip$ . /infer_demo

Usage: infer_demo path/to/det_model path/to/cls_model path/to/rec_model
path/to/rec_label_file path/to/image run_option, e.g ./infer_demo ./ch_PP-
OCRv3_det_infer . /ch_ppocr_mobile_v2.0_cls_infer ./ch_PP-
OCRv3_rec_infer . /ppocr_keys_vl.txt ./12. jpg 0

The data type of run_option is int, 0: run with cpu; 1: run with ascend.

CPU it AT

HCPU HE 7w
cat@lubancat: /lubancat_ai_manual_code/example/ppocrv3/rockchip$ . /infer_demo . /Multilingual_
PP-OCRv3_det_infer/Multilingual PP-OCRv3_det_infer. onnx ¥
. /ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer. onnx ¥
. /japan_PP-OCRv3_rec_infer/japan_PP-OCRv3_rec_infer. onnx ¥
./japan_dict. txt ¥
./japan_2. jpg ¥

0
ONNX Model
[INFO] fastdeploy/runtime/runtime. cc(326) ::CreateOrtBackend Runtime initialized with
Backend::ORT in Device: :CPU.
[INFO] fastdeploy/runtime/runtime. cc(326) : :CreateOrtBackend Runtime initialized with
Backend::ORT in Device: :CPU.
[INFO] fastdeploy/runtime/runtime. cc(326) : :CreateOrtBackend Runtime initialized with

Backend::ORT in Device: :CPU.
det boxes: [[673,63], [848, 63], [848, 105], [673, 105]Jrec text: HHHH rec score:0.999996 cls
label: 0 cls score: 1.000000
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det boxes: [[390, 82], [537,79], [540, 130], [393, 132]]Jrec text: KIRD rec score:0.997521 cls
label: 0 cls score: 1.000000

det boxes: [[873,90], [1019,90], [1019, 129], [873, 129] Jrec text: & Ao L rec score:0.999989 cls
label: 0 cls score: 0.961403

det boxes: [[1067,97], [1296,97], [1296, 142], [1067, 142]Jrec text: fZBED L\ rec score:0. 988884
cls label: 0 cls score: 1.000000

det boxes: [[246, 119], [324, 119], [324, 148], [246, 148]]rec text: ¥E/E72 rec score:0.997802 cls
label: 0 cls score: 0.999997

det boxes: [[620, 1311, [720, 131], [720, 157], [620, 157]]rec text: W27 %7 rec score:0.995820 cls
label: 0 cls score: 0.999996

det boxes: [[769, 1521, [892, 152], [892, 178], [769, 1781 ]rec text: BEIOUMEVY rec score:0.998777
cls label: 0 cls score: 1.000000

det boxes: [[928, 153], [1232, 153], [1232, 228], [928, 228]]rec text: BEX7-T rec score:0. 998969
cls label: 0 cls score: 0.999998

det boxes: [[171,174], [292,174], [292, 200], [171,200]]rec text: {HEA DI 5 rec score:0.999420
cls label: 0 cls score: 0.999995

det boxes: [[416, 158], [595, 158], [595, 18971, [416, 189] Jrec text: 728 B2 rec score:0.999909
cls label: 0 cls score: 0.999991

det boxes: [[691, 184], [843, 186], [841, 224], [689, 222] Jrec text: 551 rec score:0.996401 cls
label: 0 cls score: 0.999944

det boxes: [[120, 221], [558, 2217, [558, 286], [120, 286]]rec text: 9 EFBEDH B rec score:0.999165
cls label: 0 cls score: 0.999845

det boxes: [[593, 2281, [720, 228], [720, 263], [593, 263]]Jrec text: & A—V rec score:0.978696 cls
label: 0 cls score: 0.999995

det boxes: [[1057,244], [1134,244], [1134, 284], [1057, 284]Jrec text: #f&fh rec score:0.999971 cls
label: 0 cls score: 0.999925

det boxes: [[1208,242], [1390, 247], [1385, 305], [1203, 300] Jrec text: EIR72 rec score:0.919864
cls label: 0 cls score: 1.000000

det boxes: [[752,254], [1028, 2507, [1030, 298], [753, 301]Jrec text: XD I 72\ rec
score:0.999389 cls label: 0 cls score: 0.999356

det boxes: [[556,291], [654, 2917, [654, 325], [556, 325]]rec text: E’ U 3 rec score:0.822031 cls
label: 0 cls score: 0.999186

det boxes: [[347,305], [512,305], [512, 326], [347, 326] Jrec text: RADXII/LD rec
score:0.999725 cls label: 0 cls score: 0.999317

det boxes: [[1057,303], [1203, 303], [1203, 338], [1057, 338] Jrec text: Si>-o L rec score:0.999295
cls label: 0 cls score: 0.999348

det boxes: [[820,316], [960, 316], [960, 3517, [820, 351] Jrec text: ¥ v & rec score:0.999706 cls
label: 0 cls score: 0.999997

det boxes: [[228, 338], [350, 338], [350, 363], [228, 363]]rec text: =7 DD rec score:0.998522
cls label: 0 cls score: 0.999818

det boxes: [[56,308], [211, 308], [211, 350], [56, 350] Jrec text: FHITX LV rec score:0.998818 cls
label: 0 cls score: 0.999747

det boxes: [[640, 338], [804, 336], [806, 370], [641, 372]]rec text: JEDIF -7~ rec score:0.998902
cls label: 0 cls score: 1.000000

det boxes: [[1203, 3461, [1348, 346], [ 1348, 385], [1203, 385] Jrec text: B U B U rec score:0.999788
cls label: 0 cls score: 1.000000

det boxes: [[329, 3691, [603, 363], [606, 413], [332,419]]rec text: A/NA I — rec score:0.995897
cls label: 0 cls score: 0.999993

det boxes: [[939, 361], [1166, 3561, [1171, 4151, [944, 420]Jrec text: #iF7-T rec score:0.999562
cls label: 0 cls score: 1.000000

det boxes: [[153, 3861, [299, 384], [300, 42171, [155, 422]]Jrec text: & A& A rec score:0.999991 cls
label: 0 cls score: 0.826810
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[[742, 389], [923, 383], [928, 4211, [747, 427]Jrec text: Z 724>V ®D rec score:0.991786
cls score: 0.999864

[[560, 406], [713, 402], [718, 442], [563, 446] Jrec text: H37=T rec score:0.999884 cls
score: 1.000000

[[1224, 4157, [1300, 415], [1300, 4437, [1224, 443] Jrec text: HfE/2 rec score:0.994382
cls score: 1.000000

[[360, 438], [464, 438], [464, 464], [360, 464] Jrec text: U v F 72 rec score:0.999920 cls
score: 1.000000

[[1041, 436], [1206, 436], [1206, 475], [1041, 475] Jrec text: (K& 7=7T rec score:0.998127
cls score: 1.000000

[[105, 454], [233, 452], [235, 481], [107, 483] Jrec text: JEBRE-/)>72 rec score:0.999369
cls score: 1.000000

[[710, 452], [864, 452], [864, 494], [710, 494]Jrec text: Bk L7~ rec score:0.999973 cls
score: 1.000000

[[888, 466], [1041, 466], [1041, 506], [888,506] Jrec text: # U » & rec score:0.999974
cls score: 1.000000

[[1302, 464], [1400, 464], [1400, 5107, [1302,510]Jrec text: ZEBE rec score:0.999916 cls
score: 1.000000

[[233, 488], [382, 488], [382, 540], [233, 540] Jrec text: FE72 rec score:0.897710 cls
score: 1.000000

[[454, 467], [595, 464], [598, 501], [457, 505] Jrec text: Z AD3 Y rec score:0.890585 cls
score: 0.999028

[[408,513], [772,515], [771,601], [406, 599] Jrec text: SA Y rec score:0.994684 cls
score: 0.999797

[[1070, 510], [1286,510], [1286, 544], [1070, 544] Jrec text: H EIFD LV rec

score:0.999709 cls label: 0 cls score: 0.996961

det boxes:
cls label: 0
det boxes:
cls label: 0
det boxes:
cls label: 0
det boxes:
label: 0 cls
det boxes:
cls label: 0
det boxes:
cls label: 0
det boxes:
label: 0 cls
det boxes:
label: 0 cls
det boxes:
label: 0 cls
det boxes:
label: 0 cls
det boxes:
label: 0 cls
det boxes:
label: 0 cls
det boxes:

cls label: 0O

[[817,531], [993, 5311, [993, 565], [817, 565]Jrec text: =TT D &H D rec score:0.981016
cls score: 0.985237

[[134, 554], [256, 554], [256, 582], [134, 582] Jrec text: F AN 72 rec score:0.998829
cls score: 1.000000

[[905, 570], [1097, 584], [1084, 637], [892, 624]]rec text: XV w & rec score:0.999985
cls score: 0.999667

[[1060, 5817, [1193, 5847, [1187, 66071, [1054, 657]Jrec text: ) rec score:0.619156 cls
score: 1.000000

[[1232,579], [1382,577], [1384, 616], [1233, 617]Jrec text: PEMIELE rec score:0. 999997
cls score: 1.000000

[[251,612], [476, 614], [475,658], [249, 656] Jrec text: 7 &IZ72% rec score:0.999891
cls score: 1.000000

[[748, 6171, [854, 617], [854, 6471, [748, 647]Jrec text: BT A rec score:0.987618 cls
score: 0.999981

[[1080, 6147, [1086,614], [1086, 62171, [1080, 621]]rec text: — rec score:0.697572 cls
score: 0.571474

[[564, 629], [680, 629], [680, 666], [564, 666] Jrec text: FME®D rec score:0.999969 cls
score: 1.000000

[[171,675], [316,675], [316, 714], [171,714] Jrec text: 1E<IE< rec score:0.876584 cls
score: 0.997420

[[806, 669], [985, 669], [985, 7111, [806, 711]]rec text: AA — Ik rec score:0.996261 cls
score: 1.000000

[[665, 679], [782, 6781, [784, 710], [667, 712]Jrec text: ¥idlL7= T rec score:0.900919 cls
score: 0.999998

[[1027,675], [1164, 6771, [1163, 714], [1025, 712]]Jrec text: H o H Y rec score:0. 999722
cls score: 0.999996
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det boxes: [[996, 728], [1110, 728], [1110, 770], [996, 770]]Jrec text: ARIHFPD rec score:0. 926558 cls
label: 0 cls score: 1.000000

det boxes: [[396,684], [572,684], [572, 718], [396, 718] Jrec text: ¥ = —3 — rec score:0.997624
cls label: 0 cls score: 0.999645

det boxes: [[283, 7401, [379, 7401, [379, 776], [283, 776]1rec text: EHEEL Y rec score:0.999268 cls
label: 0 cls score: 1.000000

det boxes: [[505, 741], [769, 741], [769, 787], [505, 787]]rec text: &Md o XV rec score:0.993246
cls label: 0 cls score: 1.000000

det boxes: [[830, 7711, [924, 7711, [924, 797], [830, 797]1]rec text: & Al 5 rec score:0.999871 cls
label: 0 cls score: 1.000000

Visualized result saved in ./vis_result. jpg

NPU i 2 AT

#NPU #E7a
cat@lubancat:”/lubancat_ai_manual_code/example/ppocrv3/rockchip$ . /infer_demo . /Multilingual_
PP-OCRv3_det_infer/Multilingual PP-OCRv3_det_infer_ rk3588_unquantized. rknn ¥
. /ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v20_cls_infer rk3588_u
nquantized. rknn ¥
. /japan_PP-0OCRv3_rec_infer/japan_PP—
OCRv3_rec_infer_rk3588_unquantized. rknn ¥
. /japan_dict. txt ¥
. /japan_2. jpg ¥
1
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (81) : :GetSDKAndDeviceVersion
rknpu2 runtime version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?_backend. cc (82) : :GetSDKAndDeviceVersion
rknpu2 driver version: 0.9.2
index=0, name=x, n_dims=4, dims=[1, 960, 960, 3], n_elems=2764800, size=5529600, fmt=NHWC,
type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0
index=0, name=sigmoid_0. tmp_0, n_dims=4, dims=[1, 1, 960, 960], n_elems=921600, size=1843200,
fmt=NCHW, type=FP32, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0
[INFO] fastdeploy/runtime/runtime. cc(367) ::CreateRKNPU2Backend Runtime initialized with
Backend: :RKNPUZ2 in Device: :RKNPU.
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (81) : :GetSDKAndDeviceVersion
rknpu2 runtime version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?2_backend. cc (82) : :GetSDKAndDeviceVersion
rknpu2 driver version: 0.9.2
index=0, name=x, n_dims=4, dims=[1, 48, 192, 3], n_elems=27648, size=55296, fmt=NHWC,
type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0
index=0, name=softmax_0.tmp_0, n_dims=2, dims=[1, 2, 0, 0], n_elems=2, size=4, fmt=UNDEFINED,
type=FP32, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0
[INFO] fastdeploy/runtime/runtime. cc(367) ::CreateRKNPU2Backend Runtime initialized with
Backend: :RKNPU2 in Device: :RKNPU.
[INFO] fastdeploy/runtime/backends/rknpu2/rknpu?_backend. cc (81) : :GetSDKAndDeviceVersion
rknpu2 runtime version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)
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[INFO] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (82) : :GetSDKAndDeviceVersion
rknpu2 driver version: 0.9.2

index=0, name=x, n_dims=4, dims=[1, 48, 320, 3], n_elems=46080, size=92160, fmt=NHWC,
type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0

index=0, name=softmax_2.tmp_0, n_dims=3, dims=[1, 40, 4401, 0], n_elems=176040, size=352080,
fmt=UNDEFINED, type=FP32, qnt_type=AFFINE, zp=0, scale=1.000000, pass_through=0

[INFO] fastdeploy/runtime/runtime. cc (367) ::CreateRKNPU2Backend Runtime initialized with
Backend: :RKNPU2 in Device: :RKNPU.

[WARNING] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (420) : : Ini tRKNNTensorMemory
The input tensor type != model’s inputs type.The input_type need FP16, but inputs[0]. type is
UINT8

[WARNING] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (420) : : Ini tRKNNTensorMemory
The input tensor type != model’s inputs type.The input_type need FP16, but inputs[0]. type is
UINT8

[WARNING] fastdeploy/runtime/backends/rknpu2/rknpu2_backend. cc (420) : : Ini tRKNNTensorMemory
The input tensor type != model’s inputs type.The input_type need FP16, but inputs[0]. type is
UINT8

det boxes: [[673,63], [848, 63], [848, 105], [673, 105] Jrec text: HHBHH rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[390, 82], [537,79], [540, 130], [393, 132]]Jrec text: KIRD rec score:0. 786621 cls
label: 0 cls score: 1.000000

det boxes: [[873,90], [1019,90], [1019, 129], [873, 129] Jrec text: & Ao L rec score:0. 788086 cls
label: 0 cls score: 0.970703

det boxes: [[1067,97], [1296,97], [1296, 142], [1067, 142]Jrec text: ZBED L\ rec score:0. 779297
cls label: 0 cls score: 1.000000

det boxes: [[246, 119], [324, 119], [324, 148], [246, 148]]rec text: J=JE72 rec score:0. 786784 cls
label: 0 cls score: 1.000000

det boxes: [[620, 1311, [720, 131], [720, 157], [620, 157]]rec text: ¥ %7 rec score:0. 785766 cls
label: 0 cls score: 1.000000

det boxes: [[769, 152], [892, 152], [892, 178], [769, 178]]rec text: BRIV MEV rec score:0. 787695
cls label: 0 cls score: 1.000000

det boxes: [[928, 153], [1232, 153], [1232, 228], [928, 228]]rec text: BEX 7-T rec score:0. 787720
cls label: 0 cls score: 1.000000

det boxes: [[171,174], [292, 174], [292, 2001, [171, 200] Jrec text: VEAD &I 5D rec score:0. 787695
cls label: 0 cls score: 1.000000

det boxes: [[416, 158], [595, 158], [595, 1897, [416, 189]Jrec text: 728 H D78 rec score:0. 788086
cls label: 0 cls score: 1.000000

det boxes: [[691, 184], [843, 186], [841, 2241, [689, 222]1]rec text: 5154 rec score:0.786011 cls
label: 0 cls score: 1.000000

det boxes: [[116, 2211, [560, 219], [560, 2861, [116, 288]]rec text: 9 EFBEDH 5 rec score:0. 787842
cls label: 0 cls score: 1.000000

det boxes: [[593,228], [720, 228], [720, 2631, [593, 263] Jrec text: & A—1V rec score:0. 774780 cls
label: 0 cls score: 1.000000

det boxes: [[1057,244], [1134, 244], [1134, 284], [1057, 284]Jrec text: #akh rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[1208,242], [1390, 247], [1385, 305], [1203, 300] Jrec text: ZIR72 rec score:0. 733398
cls label: 0 cls score: 1.000000

det boxes: [[752,254], [1028, 2507, [1030, 298], [753, 301]Jrec text: XD I 72\ rec
score:0. 787760 cls label: 0 cls score: 0.999023

det boxes: [[556,291], [654, 2917, [654, 325], [556, 325]]rec text: E U 3 rec score:0.663900 cls
label: 0 cls score: 0.998047

det boxes: [[347,305], [512,305], [512, 326], [347, 326] ]Jrec text: RADXIIRD rec
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score:0. 788016 cls label: 0 cls score: 0.999023

det boxes: [[1057,303], [1203, 303], [1203, 338], [1057, 338] Jrec text: Si>-> & rec score:0. 787720
cls label: 0 cls score: 0.999512

det boxes: [[820, 3161, [960, 316], [960, 35171, [820, 351]]rec text: ¥ w & rec score:0.787964 cls
label: 0 cls score: 1.000000

det boxes: [[228, 338], [350, 338], [350, 3631, [228, 363] Jrec text: =¥ D& 5D rec score:0. 787305
cls label: 0 cls score: 1.000000

det boxes: [[56,308], [211,308], [211, 350], [56, 350]]Jrec text: FHFIX LV rec score:0. 787475 cls
label: 0 cls score: 0.999512

det boxes: [[640, 338], [804, 336], [806, 370], [641, 372]]rec text: JEDF o7~ rec score:0. 787500
cls label: 0 cls score: 1.000000

det boxes: [[1203,346], [1348, 346], [1348, 385], [1203, 385]Jrec text: K U B VU rec score:0. 788086
cls label: 0 cls score: 1.000000

det boxes: [[329, 3691, [603, 363], [606, 413], [332,419]]rec text: A/3A L — rec score:0. 785937
cls label: 0 cls score: 1.000000

det boxes: [[939, 361], [1166, 3561, [1171, 415], [944, 420]]Jrec text: #1F 7T rec score:0. 787842
cls label: 0 cls score: 1.000000

det boxes: [[153,386], [299, 384], [300, 4211, [155, 422] Jrec text: &AL A rec score:0. 788086 cls
label: 0 cls score: 0.826172

det boxes: [[742,389], [923, 383], [928, 42171, [747,427]]rec text: Z721 VD @ rec score:0.783203
cls label: 0 cls score: 1.000000

det boxes: [[560,406], [713,402], [718, 442], [563, 446] Jrec text: H37~T rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[1224,415], [1300, 415], [1300, 443], [1224, 443]Jrec text: FfE72 rec score:0. 784668
cls label: 0 cls score: 1.000000

det boxes: [[360,438], [464, 438], [464, 464], [360, 464] Jrec text: U w F 72 rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[1041, 436], [1206, 436], [1206, 475], [1041, 475] Jrec text: ¥R & 7-T rec score:0. 786987
cls label: 0 cls score: 1.000000

det boxes: [[105,453], [233, 4537, [233, 481], [105,481]]rec text: JABRE-2372 rec score:0. 785254
cls label: 0 cls score: 1.000000

det boxes: [[710,452], [864, 452], [864, 494], [710, 494]1rec text: FEK L7~ rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[888,466], [1041, 466], [1041, 506], [888, 506]]Jrec text: H VU v & rec score:0. 788086
cls label: 0 cls score: 1.000000

det boxes: [[1302,464], [1400, 464], [1400,510], [1302, 510]Jrec text: M rec score:0. 788086 cls
label: 0 cls score: 1.000000

det boxes: [[235,488], [382, 488], [382, 540], [235,540]Jrec text: HHE72 rec score:0.667480 cls
label: 0 cls score: 1.000000

det boxes: [[454,467], [595, 464], [598, 5011, [457, 505] Jrec text: Z AV rec score:0.715332 cls
label: 0 cls score: 0.999023

det boxes: [[408,513], [772,515], [771,601], [406, 599] Jrec text: S5A 3V rec score:0.785156 cls
label: 0 cls score: 1.000000

det boxes: [[1070,510], [1286, 5101, [1286, 544], [1070, 544] Jrec text: I EITD LV rec
score:0. 788004 cls label: 0 cls score: 0.997070

det boxes: [[817,531], [993,531], [993, 565], [817,565]]rec text: =T MDD rec score:0. 776465
cls label: 0 cls score: 0.984375

det boxes: [[134,554], [256, 554], [256, 5827, [134, 582] Jrec text: F AN 72 rec score:0. 787500
cls label: 0 cls score: 1.000000

det boxes: [[905,570], [1097, 584], [1084, 637], [892, 624]]rec text: XV w & rec score:0. 788086
cls label: 0 cls score: 0.999512

det boxes: [[1060, 5817, [1193, 584], [1187,660], [1054, 657] Jrec text: ) rec score:0.522460 cls
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det boxes:
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label: 0 cls
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det boxes:
label: 0 cls
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score: 1.000000

[[1232,579], [1382,577], [1384, 616], [1233,617] Jrec text: FEMIE L rec score:0. 788086
cls score: 1.000000

[[251,612], [476, 614], [475, 658], [249, 656]Jrec text: 7 &IZ72 % rec score:0. 788086
cls score: 1.000000

[[748,617], [854, 617], [854, 6477, [748, 647] Jrec text: BXT 5 rec score:0. 780639 cls
score: 1.000000

[[1080,614], [1086, 614], [1086, 621], [1080, 621]]rec text: — rec score:0.600097 cls
score: 0.659668

[[564, 629], [680, 629], [680, 666], [564, 666]]rec text: FMED rec score:0. 788086 cls
score: 1.000000

[[171,675], [316, 675], [316, 7141, [171, 714]]Jrec text: 1E<1EL rec score:0.702759 cls
score: 0.998047

[[806, 669], [985, 669], [985, 711], [806, 711]]Jrec text: AA — k rec score:0.786011 cls
score: 1.000000

[[665,679], [782, 678], [784, 710], [667, 712]Jrec text: {iiAL7= T rec score:0.723144 cls
score: 1.000000

[[1027,675], [1164,677], [1163, 714], [1025, 712]Jrec text: H o5V rec score:0. 788086
cls score: 1.000000

(1996, 728], [1110, 7281, [1110, 7701, [996, 770] Jrec text: AR¥HFD rec score:0. 739746 cls
score: 1.000000

[[396, 684], [572,684], [572, 718], [396, 718] Jrec text: ¥ =—3 — rec score:0. 786719
cls score: 0.999512

[[283, 740], [379, 740], [379, 776], [283, 776]1rec text: HERV rec score:0.787760 cls
score: 1.000000

[[505, 7411, [769, 741], [769, 787], [505, 787]Jrec text: T o & U rec score:0. 784261
cls score: 1.000000

[[830, 7711, [924, 771], [924, 7971, [830, 797]Irec text: & A} 5 rec score:0. 788086 cls
score: 1.000000

result saved in ./vis_result. jpg
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e AR vis_result. jpg:

_m BEQLL

FZ¥7

S A
FEDRE BEE 72T
55 H*O)%a-[ﬁﬁéegtaJ- ﬁﬂg
ﬁ""’f e r_:f:“:bbd@”f TJ
_ PEEA & 7t_t;: KEF i35
DT AL gy
(-3 ‘ DX\
e A 1) evony HETOSE
EEBD (e — [EZ 2 -
Ti—yT e RA—F Bo50
RO T o &Y L3 D)

RS

14.6 2&Y 7

- [FastDeploy]
- [PaddleOCR]

- [rknn—toolkit2]
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% 15 = PP-ORCv4

PP-OCRv4 |Z PP-OCRv3 ZHiIC X BT v 77 L— RFEnFE Lz, KD 7 L —A5hTU—27 3 PP-0CRv3
LRIUARA T T4 U EHMFFL, MHET NV EREETNVOT —X, v MU= L, L —= 0 TS
REDEHDOEY 2 — NV EEEIELE L, PP-OCRvA AT L2077 vy 7 KIZLLTO@EY T1,

(EET SHIErEan

ODM OEM

T ODM OEM
Text Detection Detection Boxes Text Recognition
= — : e Output
ﬂ (DB) Rectify -> (SVTR) P
T + Data Augmentation
- l;g:‘oc:a;é + Feature Map Resolution
. : ; * Regularization Parameters
Eoslng Learning Rate Decay . Learning Rate Warm-up
+ Learning Rate Warm-up . . Light Head
+  Collaborative Mutual Learning - Light Backbone i S\E’JTR LCNet
+  CopyPaste » Data Augmentation AT ke
PP-OCRv4 + Large Kernel PAN + Input Resolution ?“)'(?éd 'I;{alnlng of CTC
+ Deep Mutual Learning i szth?N :tg
+  Residual SE-FPN

+ Unified-Deep Mutual Learning
* Unlabeled Images Mining

+  SVTR-LCNetV3
+  PP-LCNetV3

+  Lite-Neck
«  PFHead + GTC-NRTR
+ DSR +  Multi-Scale
+ Data-Filter

R L LT, HENRSOHE, EEOT TV A THENREICHM ELE LR

- hEFED YT U FTiE, PP-0CRv3 HEZEET /L &l LT 4%LL Eom b,

- BT DTV A TIX, PP-O0CRv3 RFEE T /L & i LT 6% DA L,

- ZEREOTT VA TIL, 80 DEFEORBMIR L Kb L, FREEN 8% L Em ELE Lz, K
BETIET 7oA B2 ISR L, Lubancatd R — R ECTPP-0CRv4 27 7 1u A L CEITT D HikaT &
LET,

o AREIT P EREEHE LS Y EH A, PP-ORCV3 2B WD H 2. AAGBRMAZIT-o T &0,

15.1 BREA VR F—L

PC Ubuntu A7 AI|Z PaddleOCR BREE & ERC L, BEY — L&A > XA h—L LET,

# conda #{H A L CRAEIREE # /F %
conda create —n PaddleOCR python=3. 8
conda activate PaddleOCR

Padd1eOCR @ Y — & 22— R & EifE :

# conda ZfHH L CTIRAEHIRE: 2 1E K
git clone https://github. com/PaddlePaddle/PaddleOCR. git
cd PaddleOCR
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8 WEONRN 7 —% A A R—)L

pip install -r requirements. txt

# o toolkit2 OA A —)LEO < 2 3 B RKNN Toolkit2 #EJIT > # 285

PP-OCRv4 ® b L —=1 7" & Fli S IOV T, PaddleOCR @ R = A b (0CRv4 A ARGE~==7
IVETETRN) BRI TSI,

15.2 BT VDY
PP-0CRv4 &5 /L% PaddleOCR D A A > _X—U G EEA T o a— R Tx £1

EfUE, Fa— b T AORBEANSREL, F—IFATHEEI VY FEALTY v r—F
TEET

#ETNVH T a— R

wget —c https://paddleocr. bj. bcebos. com/PP-0CRv4/chinese/ch_PP-0CRv4_det_infer. tar

wget —c https://paddleocr. bj. bcebos. com/PP-0CRv4/chinese/ch_PP-0CRv4_rec_infer. tar

wget —c https://paddleocr. bj. bcebos. com/dygraph_v2. 0/ch/ch_ppocr_mobile_v2.0_cls_infer. tar
il AL

tar —xvf ch_PP-OCRv4_rec_infer. tar

tar —xvf ch_PP-OCRv4_det_infer. tar

tar —xvf ch_ppocr_mobile_v2.0_cls_infer. tar

B LZET MZiE, 7F XA MEIHET LV, FRSEET LV, BEIOT R MEHRET /LD 3 D)
HYFEF

- 7XAMEMET IV DBRX—XORBET AT, BEBENOT XA MEUEEZ R TE £,

- HMNFEET IV TF A MOFMEHW L, fEEZITV, %O 7T F 2 MR#EESHIZLET,

- TRRAPMBHET L BMHENTHRNOT F A FERBH L, HTF A MENONEZ TS L £7,

BREZIZ paddle2onnx A A h—/L L, BB LT F A MRHET V% onnx 5 VAR L £ :

# BT V08 Paddle 0N B ONNX (228 #2
(. toolkit2_env) (base) csun@CSUN-PC-
0013:7/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/ppocrv4$ paddle2onnx ——
model_dir . /model/ch_PP-OCRv4_det_infer ¥
——model_filename inference. pdmodel ¥
——params_filename inference. pdiparams ¥
——save_file . /model/ch_PP-OCRv4_det_infer/model. onnx ¥
——opset_version 12
Z Seting fix input shape
python -m paddle2onnx. optimize ——input_model model/ch_PP-OCRv4_det_infer/model. onnx ¥
—output_model model/ch_PP-OCRv4_det_infer/ppocrv4_det.onnx ¥
—input_shape_dict “{ x’ :[1, 3, 480, 480]}”

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 157



https://github.com/PaddlePaddle/PaddleOCR/tree/release/2.7/doc/doc_ch
https://github.com/PaddlePaddle/PaddleOCR/tree/release/2.7
https://www.csun.co.jp

i
S

T Am~onn %ﬁ'%*i E] ﬁ‘a“ 7 /J a j‘/\‘*‘ G, BRRIRTME?

BRAT7 /e v—RewEICTS

F XA NREET /LA onnx BT NIER L. ASTOER A EE

# BT 7 L8 Paddle JEE(2> 6 ONNX (225 A
(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/ppocrv4$ paddle2onnx —-
model_dir ./model/ch_PP-OCRv4_rec_infer ¥
——model_filename inference. pdmodel ¥
——vparams_filename inference. pdiparams ¥
——save_file . /model/ch_PP-OCRv4_rec_infer/model. onnx ¥
——opset_version 12
# Seting fix Input shape
python —m paddle2onnx. optimize ——input_model model/ch_PP-OCRv4_rec_infer/model. onnx ¥
—output_model model/ch_PP-0OCRv4_rec_infer/ppocrv4_rec.onnx ¥
—input_shape_dict “{ x" :[1, 3,48, 320]}”

FHSFHEETT V% onnx &5 /LIZE#

# T T L728 Paddle TE272 & ONNX (2254
(. toolkit2_env) (base) csun@CSUN-PC-
0013:7/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/ppocrv4$ paddle2onnx —-
model_dir ./model/ch_ppocr_mobile_v2.0_cls_infer ¥
——model_filename inference. pdmodel ¥
——params_filename inference. pdiparams ¥
save_file . /model/ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer. onnx
# Seting fix Input shape
python —m paddle2onnx. optimize ——
input_model . /model/ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer.onnx ¥
output_model . /model/ch_ppocr_mobile_v2.0_cls_infer/ch_ppocr_mobile_v2.0_cls_infer.onnx ¥
——input_shape_dict “{ x :[1, 3,48, 192]}”
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15.2.1 rknn &5 /L

F=2— hU T/ THX, lubancat-4 @ npu L CTF 7oA %27 AR LET, toolkit2 ZFEH L TET IV
Z rkon BT KM T HMERH Y £, BT NVEMRT 07T AE MHEOF 2 — ) T va— Y RY
FUAZZRLTSIEZE N,

wget https://www. dragonwake. com/download/LubanCat4/7—
srccode/tutorial /CSAIEG358803_rk code_storage. zip

cd lubancat_ai_manual_code/example/ppocrv4

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/ppocrv4$ python
convert_rec. py

I rknn-toolkit2 version: 2.0.0b0+9bab5682

——> Config model

done

——> Loading model

I It is recommended onnx opset 19, but your onnx model opset is 12!

I Loading : 100%| R EEEREEEREEEREER RN 420420 [00:00<00:00,
148558. 58it/s]

W load_onnx: The config.mean_values is None, zeros will be set for input 0!

W load_onnx: The config. std_values is None, ones will be set for input 0!

done

——> Building model

I rknn building ...

I rknn buiding done

done

——> Export rknn model

done

# SCFRHE T L O

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/ppocrv4$ python
convert_rec. py

I rknn-toolkit2 version: 2.0.0b0+9bab5682

——> Config model

done

——> Loading model

I It is recommended onnx opset 19, but your onnx model opset is 12!

I Loading : 100%| NN AR AR 120/420 [00:00<00:00,
148558. 58it/s]

W load_onnx: The config.mean_values is None, zeros will be set for input 0!

W load_onnx: The config. std_values is None, ones will be set for input 0!

done

——> Building model

I rknn building ...

I rknn buiding done
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done

——> Export rknn model

done

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/ppocrv4$ python
convert_det. py

I rknn-toolkit2 version: 2.0.0b0+9bab5682

——> Config model

done

——> Loading model

I It is recommended onnx opset 19, but your onnx model opset is 12!

I Loading : 100%| NN AR AR 342/342 [00:00<00:00,
179328.91it/s]

done

——> Building model

W build: found outlier value, this may affect quantization accuracy

const name abs_mean abs_std outlier value
conv2d_398. w_0 6.53 8.93 58. 173
conv2d_402. w_0 2.41 3.73 34.766
conv2d_403. w_0 0.14 0.16 9.510
conv2d_406. w_0 0.44 0. 87 13. 446
conv2d_412.w_0 0. 29 0. 86 -44. 813
conv2d_416. w_0 0. 37 0.94 29. 860
conv2d_418.w_0 0. 37 0.62 41.572
conv2d_420.w_0 0. 33 0. 69 -25.894
conv2d_421.w_0 0. 08 0.09 11. 623

I GraphPreparing : 100% | [ EEEEREERERERERERERERRNNRNNRERE, 2 14/214 [00:00<00:00,
5953. 31it/s]

I Quantizating : 100% | [ N RENEEERENREEENN R | 214/214 [00:03<00:00,
60. 30it/s]

W build: The default input dtype of X is changed from ’float32  to ~int8 in rknn model for
performance!

Please take care of this change when deploy rknn model with Runtime

APT!

W build: The default output dtype of ’sigmoid_0.tmp_0 is changed from ’float32’ to ’int8 in
rknn model for performance!

Please take care of this change when deploy rknn model with Runtime

APT!

I rknn building ...

I rknn buiding done

done

——> Export rknn model

done

# FmagEET L

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/ppocrv4$ python
convert_cls. py

I rknn—toolkit2 version: 2.0.0b0+9bab5682

——> Config model

done
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——> Loading model

I It is recommended onnx opset 19, but your onnx model opset is 9!

I Loading : 100%| H EEEEEREEEREEEREER RN 250/250 [00:00<00:00,
295790. 13it/s]

W load_onnx: The config.mean_values is None, zeros will be set for input 0!

W load_onnx: The config. std_values is None, ones will be set for input 0!

done

——> Building model

I rknn building ...

I rknn buiding done

done

——> Export rknn model

done

AR &7z rknn BT UIZ TR Cmodel T 4 L7 MV IBRIFEENE T,

15.3 A—FKloF 7oA 5 & k

A—FETHZESS L, BIRO rknn T V&R — RIZEEE LT, BlDO model 54 L7 U ICHE L

F9, FEMZ rknn HlOEFICOWTIX, rknn_model zoo ZHM L TL &V,

wget https://www. dragonwake. com/download/LubanCat4/7—
srccode/tutorial /CSAIEG358803_rk code_storage. zip

cd lubancat_ai_manual_code/example/ppocrv4/cpp

#EEa AL
cat@lubancat:”/lubancat_ai_manual_code/example/ppocrv4/cpp$ . /build-linux. sh -t rk3588
./build-linux. sh -t rk3588

TARGET_SOC=rk3588
INSTALL_DIR=/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_1linux
BUILD_DIR=/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/build/build_rk3588_1inux
CC=aarch64-1inux—gnu—gcc

CXX=aarch64-1inux—gnu—g++

—— Configuring done

—— Generating done

—— Build files have been written to:
/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/build/build_rk3588_1inux

[100%] Built target rknn_ppocr_system_demo

[100%] Built target rknn_ppocr_system_demo

Install the project...

—— Install configuration:

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux/lib/librga. so

—— Installing:

nn
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/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux/lib/librknnrt. so

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppocrv4d/cpp/install/rk3588_1inux/. /rknn_ppocr_system_
demo

—— Set runtime path of
” /home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_1inux/. /rknn_ppocr_system
_demo” to “$ORIGIN/1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux/model/test. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux/model/11. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux/model/ppocrv4_det_rk
3588. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_1inux/model/ch_ppocr_mobil
e_v2.0_cls_rk3588. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_1inux/model/ppocrva_rec_rk
3588. rknn

install/rk3588_linux 7 ¢ L7 M UIZEID Bz, fliH7ca <~y REFEITLTNRTIA—X 2R LE
ER

cat@lubancat: /lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux$ . /rknn_ppocr
_system_demo

. /rknn_ppocr_system_demo <det_model_path> <rec_model_path> <image_path>

or ./rknn_ppocr_system_demo <det_model_path> <{cls_model_path> <{rec_model_path> <{image_path>

OCR 7V I hmary {1, 2o0avy FEXEZYFR—FLTWET, FTETFAMRBEET
FARRBOALET AN LET

cat@lubancat: /lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux$ . /rknn_ppocr
_system_demo . /model/ppocrv4_det_rk3588. rknn . /model/ppocrv4_rec_rk3588. rknn . /model/test_align
ed. jpg
model input num: 1, output num: 1
input tensors:
index=0, name=x, n_dims=4, dims=[1, 480, 480, 3], n_elems=691200, size=691200, fmt=NHWC,
type=INTS8, qnt_type=AFFINE, zp=-14, scale=0.018658
output tensors:
index=0, name=sigmoid_0.tmp_0, n_dims=4, dims=[1, 1, 480, 480], n_elems=230400,
s1ze=230400, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003922
model is NHWC input fmt
model input height=480, width=480, channel=3
model input num: 1, output num: 1
input tensors:
index=0, name=x, n_dims=4, dims=[1, 48, 320, 3], n_elems=46080, size=92160, fmt=NHWC,
type=FP16, qgnt_type=AFFINE, zp=0, scale=1.000000
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output tensors:
index=0, name=softmax_11.tmp_0, n_dims=3, dims=[1, 40, 6625, 0], n_elems=265000,
s1ze=530000, fmt=UNDEFINED, type=FP16, qnt_type=AFFINE, zp=0, scale=1.000000

model is NHWC input fmt

model input height=48, width=320, channel=3

src width=512 height=500 fmt=0x1 virAddr=0x0x55acdf79c0 fd=0

dst width=480 height=480 fmt=0x1 virAddr=0x0xbbaceb31f0 fd=0

color=0x0

rga_api version 1.10.0_[2]

[ WARN:0] global ../modules/core/src/matrix_expressions. cpp (1333) assign OpenCV/MatExpr:
processing of multi—-channel arrays might be changed in the future:
https://github. com/opencv/opencv/issues/16739

DRAWING OBJECT

[0] @ [(28, 37), (309, 39), (308, 71), (27, 70)]

regconize result: 4fi, score=0.656249

[1] @ [(26, 81), (177, 81), (177, 103), (26, 103)]

regeconize result: PEIESHL, score=0. 654394

[2] @ [(27, 111), (341, 113), (340, 134), (26, 132)]

regconize result: 56 1 JFEE1], score=0.532389

[3] @ [(27, 141), (289, 142), (288, 164), (26, 162)]

regconize result: Jf 2 oo, &, score=0.641699

[4] @ [(26, 180), (305, 178), (306, 192), (27, 194)]

regconize result: Fh#AN, score=0.571045

[5] @ [(26, 209), (240, 209), (240, 227), (26, 227)]

regconize result: fhEFEY, score=0.600586

[6] @ [(25, 240), (246, 240), (246, 259), (25, 259)]

regconize result: P=iha] —301, score=0. 529602

[7] @ [(25, 270), (183, 270), (183, 289), (25, 289)]

regconize result: & & Om, score=0. 544482

[8] @ [(25, 335), (350, 333), (352, 352), (26, 353)]

regconize result: JEEE, score=0.624267

[9] @ [(27, 365), (289, 365), (289, 384), (27, 384)]

regconize result: J&, score=0.519042

[10] @ [(376, 368), (486, 367), (487, 386), (377, 388)]

regconize result: (AXdh) , score=0.510010

[11] @ [(26, 396), (371, 396), (371, 414), (26, 414)]

regconize result: BEELEIR, score=0.515930

[12] @ [(27, 428), (379, 428), (379, 445), (27, 445)]

regconize result: SkARIJEFEMIZHISL, score=0.518494

[13] @ [(27, 459), (139, 459), (139, 477), (27, 477)]

regconize result: Y, score=0.526855

T A NEBIZBAEDOT 4 L7 FUVIBRFEENRTWET, UFDO XL HIT:

H o 1o0a<y MEXIET 2 MMM EZ &2, SRS T 2 FOHMICESWTRER L £,

cat@lubancat: /lubancat_ai_manual_code/example/ppocrv4/cpp/install/rk3588_linux$ . /rknn_ppocr
_system_demo . /model/ppocrv4_det_rk3588. rknn . /model/ch_ppocr_mobile_v2.0_cls_rk3588. rknn . /mod
el/ppocrv4_rec_rk3588. rknn . /model/11. jpg
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[4570/8 20 | 10020 riEcy

227 . 1000HR#FCL] |

T8 P = A
oodm=1 : YM-X-301
Fem]  220ml

( FeanEi4 )|

15.4 &YV 7

— https://github. com/PaddlePaddle/PaddleOCR

— https://github. com/PaddlePaddle/PaddleOCR/blob/release/2. 7/doc/doc_ch/PP-

OCRv4 _introduction. md
— https://github. com/airockchip/rknn—toolkit2

— https://github. com/airockchip/rknn _model zoo
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% 16 = PP-YOLOE

PP-YOLOE (4. PP-YOLOV2 # %z L /2B 2y > Z )L A 7 — ¥ D Anchor—free TH Y. £ < DNXD
HBYOLO ETIWEHZ TWw&Ed, PP-YOLOE (2iF s/m/1/x WD ET VLY —XHRnDHD, RERS D=L
F7 74X =TT & £ 3. PP-YOLOE (E ZEW RS AIA & % Matrix NMS %4 & DRFER 4 JEE 1 % &
ZREN—RF 727 CHBCT 7oA TERLORFTSNTLET. FFMdmLE C CH L TS

Uy,

MS COCO Object Detection

23,0 - ¥~ YOLOV5
@ YOLOX
525 - PP-YOLO
—— PP-YOLOV2
—- PP-YOLOE
50.0 1 PP-YOLOE+
S 4754
F
S 45.0 -
S
]
42.5 -
40.0 - \¥
37.5 -
T T T T T T T T T
40 60 80 100 120 140 160 180 200

FPS (V100)

A T4, CSAIEG Lubancat ¥ ) —X AR — FIZ PP-YOLOE E7 )47 7 04 § 315D Tl
Bl &7,

7 A MERNE. RK3588 A— N3 X7 AlE Debian 11 #3RFL . PC (& Ubuntu 20.04 %
L Tw & 4. rknn-Toolkit2 ®X— 3 >if 2.0.0b0 TH V. PaddleYOLO Z 7= 14
PaddleDetection D /3— 3 > release/2.6 T,
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16.1 PP-YOLOE IRED A X h—)b

Z ZTClE. conda #fFFHL T ppyoloe & W) ZETDNIEIRE 2 /ERLL . Paddle #4 > X b—L L
ES

#t conda #fHFHL T. python D/ N\— 3 > #38E L T PaddleYOLO FRiZZ#1ERLL £ ¢

conda create —n ppyoloe python=3.8

conda activate ppyoloe

# Paddle #4 > A F—)L L £ 4., PaddleYOLO O 2— K S5 A 7 5 U Tl&. paddlepaddle-2.4.2 PLED AN
—vavEHERLTVWES. Fa— Y 7L Tl GPU N—2 3 > D paddlepaddle 2.6.1 % pip % i
LTA YA b=l &7,

pip install paddlepaddle—gpu==2.6. 1. postl16 —f
https://www. paddlepaddle. org. cn/whl/linux/cudnnin/stable. html

Paddle % pip 2> FTA YA b—wl ., BB CLEAN 22~y FEAEXY A %
TS0,

W

L

16. 2 PP-YOLOE+ 5/ D B 72 s

N7z b7 74008 coco T—ZXLy MEMHL T PP-YOLOE+ E7 VA HEHRL CTF A ML,
TIWERMLEL . ETWVEHRL EOHEEITL. T % lubancatd A — N7 7oA L &d. MEADT —XK
vy PCETNVE MNL—=V 7 T35, 2664 TLES L, &5 IR
PaddleYOLO/docs 4L Z YD FF 2 x> b &L TL &0,

PaddleYOLO @Y —A a— K #HBUE L & 7

# PaddleYOLO # 27 o—> L &F. 7 74 )L b Tld. 2.6 release ZfFHL & ¥,

git clone https://github. com/PaddlePaddle/PaddleYOLO. git

# PaddleYOLO 7 4 L 7 PV WCHEIL . BHIET 2IKGFE NNy r—Y & v A b— L &7,

cd PaddleYOLO

8 2 CT T T R

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/ppyoloe/PaddleYOLO$ git
branch -a

* develop
remotes/origin/HEAD —> origin/develop
remotes/origin/dev_npu
remotes/origin/develop
remotes/origin/fix_type
remotes/origin/fix_vb_reader
remotes/origin/ins_seg
remotes/origin/release/2.5
remotes/origin/release/2. 5full
remotes/origin/release/2. 6
remotes/origin/release/2.7
remotes/origin/yolovbu
remotes/origin/yolov6_v20

B 2.6200Ex

git checkout remotes/origin/release/2.6

pip install -r requirements.txt & 4 > A b —J
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- e

16.2.1 BT )VOHER

PP-YOLOE+ X &#F D ppyoloe EF IV T, s/m/1/x O YV —XHBHO., 724 b#WEBLET (22
me b BTEET) .

# PP-YOLOE+_s
wget https://bj.bcebos. com/vl/paddledet/models/ppyoloe_plus_crn_s_80e_coco. pdparams
% PP-YOLOE+_m
wget https://bj.bcebos. com/vl/paddledet/models/ppyoloe_plus_crn_m_80e_coco. pdparams

tools/infer.py #fHH L THERML & 7

#export CUDA_VISIBLE_DEVICES=0
#9.5.0 @ Pillow 24 YA F— VT 2UERHIZNE LN ELTA
pip install Pillow==9.5.0
# tools/infer.py #fFH L THEERTH (HR—OEZ/HER 7 + LX)
B -c WKREZ7 74 IVEBEL £, configs/ 74 L 27 bPYVDREZ 74V (7 A M
ppyoloe_plus_crn_s_80e_coco. yml % i)
-0 &7l —opt WREAZT v aveERELET. 2T, FEITCKXY>a—F LY = A
IEH 4 3 weights #8kEL £ L o, HEE
weights=https://bj. bcebos. com/v1/paddledet/models/ppyoloe_plus_crn_s 80e coco. pdparams % X iEd
520 TEETS
# —infer_dir HEFRT 2EBD /SR /21 7 4 WX EIBEL & 7. ——draw_threshold &7 7 # )b
T 0.5 T, HIFH A XiE 640%640 TT .
(ppyoloe) csun@CSUN-PC—
0013:"/linuxshare/work/AI/jupyter/lubancat_ai_manual code/example/ppyoloe/Padd1eYOLO$ python
tools/infer.py —c configs/ppyoloe/ppyoloe_plus_crn_s_80e_coco.yml -o
weights=ppyoloe_plus_crn_s_80e_coco. pdparams ——infer_img=demo/000000014439_640x640. jpg ——
draw_threshold=0. 5
Warning: import ppdet from source directory without installing, run ’python setup.py install’
to install ppdet firstly
B A ..
# ppdet 22 A A M —1
python setup.py install
# %5 —[mFET
(ppyoloe) csun@CSUN-PC—
0013:~/linuxshare/work/AI/ jupyter/lubancat_ai_manual_code/example/ppyoloe/Padd1eYOLO$ python
tools/infer. py —c configs/ppyoloe/ppyoloe_plus_crn_s_80e_coco.yml -o
weights=ppyoloe_plus_crn_s_80e_coco. pdparams ——infer_img=demo/000000014439_640x640. jpg ——
draw_threshold=0. 5
W0626 00:01:46. 539851 110352 gpu_resources. cc:119] Please NOTE: device: 0, GPU Compute
Capability: 6.1, Driver API Version: 12.2, Runtime API Version: 11.6
W0626 00:01:46. 543087 110352 gpu_resources. cc:164] device: 0, cuDNN Version: 8. 4.
[06/26 00:01:47] ppdet.utils. checkpoint INFO: Finish loading model weights:
ppyoloe_plus_crn_s_80e_coco. pdparams
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[06/26 00:01:47] ppdet. data. source. category WARNING: anno_file
" dataset/coco/annotations/instances_val2017. json’ is None or not set or not exist, please
recheck TrainDataset/EvalDataset/TestDataset. anno_path, otherwise the default categories will
be used by metric_type.

[06/26 00:01:47] ppdet. data. source. category WARNING: metric_type: COCO, load default
categories of COCO.

[06/26 00:01:47] ppdet. engine INFO: Test loader length is 1, test batch_size is 1.

[06/26 00:01:47] ppdet. engine INFO: Starting predicting ......

100%|
IR (/1 [00:00<00:00, 1.32it/s]

[06/26 00:01:48] ppdet. engine INFO: Detection bbox results save in
output/000000014439_640x640. jpg

HEFmAS B output/000000014439_640x640. jpg (CIRFS N & T .

16.3 A — F~DEFNLDOTF A
16.3.1 RKNN &1k

RENPU T & 0 BOHESaTERE 2 B 22010 ETVOHIBIE 2L 2 L. 20 s OFBIE RN
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HOmBHEs 52, FCUTONEEE AL 7.

o DFL MG BB e Bi#ian £ L 12

s HLOWEBINOHAE, IXTODI/FADRAITORBETH ). BUEHOFERA v 2 2D 7 4L R
Nyl uvy sEEENT oS &7,

A DWW T UL . rknn_model zoo EHHEL TL 7 & 0y,

Wik @ PaddleDetection @Y —A I— N £ /21 PaddleYOLO Y —Z 3 —F (N—v 3 vk
release/2.6) #3}:i2. V—Ra—F (EBAWa—R) ZEECEHEL 3.

Ho 7V —A 1. ppdet/modeling/architectures/yolo. py

if self. training:
yolo_losses = self.yolo_head(neck feats, self.inputs)
return yolo_losses
else:
yolo_head outs = self.yolo_head (neck feats)
T+ return yolo_head_outs

Y7 — A 2: ppdet/modeling/heads/ppyoloe_head. py

+  rk_out_list = []
for i, feat in enumerate (feats):
_, _, h, w = feat. shape
1 =h*w
avg feat = F.adaptive_avg pool2d(feat, (1, 1))
cls_logit = self.pred_cls[i] (self.stem_cls[i] (feat, avg feat) +
feat)

reg dist = self.pred _regli] (self. stem_regli] (feat, avg feat))
rk_out_list. append (reg_dist)
rk_out_list. append (F. sigmoid(cls_logit))
rk_out_list. append (paddle. clip(rk_out_list[-1]. sum(l, keepdim=True), 0, 1))
reg_dist = reg_dist. reshape(

[-1, 4, self.reg channels, 1]).transpose([0, 2, 3, 1])
if self.use_shared_conv:

reg dist = self.proj_conv (F. softmax (

reg dist, axis=1)).squeeze (1)

else:

reg dist = F.softmax (reg dist, axis=1)
# cls and reg
cls_score = F.sigmoid(cls_logit)
cls_score_list. append(cls_score. reshape ([-1, self.num_classes, 1]))
reg dist_list. append(reg dist)

+ return rk out_list

FHOMBEATEIETVLOL VAL — MNIOAFHEN, TEFT LD ML —=V ZHda x>y N7
ThLTK S, V—RAI—FOEFI Ay FLHBEEH T 24 TEET (V—RAT—FDA—Y
3 >l release/2.5) o EFAHIZ DWW TIE rknn model zoo #FML TL 77 &y,
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16.3.2 ONNX EF VDT AKR— h

cd PaddleYOLO

python tools/export_model.py —c configs/ppyoloe/ppyoloe_plus_crn_s_80e_coco.yml ¥
—o weights=ppyoloe_plus_crn_s_80e_coco. pdparams ¥
exclude_nms=True exclude_post_process=True ¥
——output_dir inference_model

E 7 )ViE inference_model/ppyoloe_plus_crn_s_80e_coco RSN F §:

ppyoloe_plus_crn_s_80e_coco
—— infer_cfg. yml

F—— model. pdiparams
F—— model. pdiparams. info
L—— model. pdmodel

IZ . paddle EF L% ONNX EF)VICAHL £ 3.

paddle2onnx —model_dir inference_model/ppyoloe_plus_crn_s_80e_coco ¥
——model_filename model. pdmodel ¥
——params_Tfilename model. pdiparams ¥
——opset_version 11 ¥

save_file ./inference_model/ppyoloe_plus_crn_s_80e_coco/ppyoloe_plus_crn_s_80e_coco. onnx

python —m paddle2onnx. optimize ——input_model
inference_model/ppyoloe_plus_crn_s_80e_coco/ppyoloe_plus_crn_s_80e_coco. onnx ¥
——output_model
inference_model/ppyoloe_plus_crn_s_80e_coco/ppyoloe_plus_crn_s_80e_coco. onnx ¥
——input_shape_dict “{ image’ :[1, 3, 640, 640]}”

Netron #ffHL TZ 72 AR —r&N/ onnxk EF VDA ERIEHERTE £,
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Y
' MODEL PROPERTIES X

format ONNXv7

: version 0
image

imports  ai.onnxv13

1x3=640=640
graph  Model from PaddlePaddle.

INPUTS
W (16x3x3x3)
p—— image name: image
kernel_shape = 3, 3 g 7 g
pads=11.1.1 tensor: float32[1,3,648,648]
strides =2, 2
1%16x320x320 OUTPUTS
BatchNormalization save_infer model...  name: save_infer_model/scale_0.tmp_0
scale {16} tensor: float32[1,68,20,20]
B (16)
mean (16} save_infer model..  name: save_infer_model/scale_1.tmp_0
var (16}
tensor: float32[1,80,20,20]
=x16x320x320 )
save_infer model...  name: save_infer_model/scale_2.tmp_0
Sigmoid 1x16x320=320 tensor: float32[1,1,20,20]
save_infer_model... name: save_infer_model/scale_3.tmp 0
tensor: float32[1,68,40,40]
save_infer model...  name: save_infer_model/scale_4.tmp_0
Tribeinixa 0 tensor: float32[1,80,40,40]
save_infer_model... name: save_infer_model/scale_5.tmp 0
W (16x16x3x3) tensor: float32[1,1,40,40]
dilations = 1, 1
keje'-sraf: :13‘ 3 save_infer model...  name: save_infer model/scale_6.tmp_0
pads=1,1.1,
strides = 1, 1 tensor: float32[1,68,80,80]
1x16x320x320 save_infer_model... name: save_infer_model/scale_7.tmp_0
tensor: float32[1,80,80,80]
BatchNormalization
scale {16} save_infer model... name: save_infer_model/scale_8.tmp_0

B {16)
mean {16}
var {16}

tensor: float32[1,1,86,80]

x16%320%320

1x16%320x320

x16x320x320

16. 3.3 rknn-Toolkit2 T RKNN EF L&/ AR — k

RIZ, onnx E7F )% rknn TEF VI L £ ¢, rknn model zoo D7 0/ S L 52HATE £ 7.
Z 2 Tl& rknn_model zoo #ZML TL &Ly,
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rknn-Toolkit2 Y — )W %4FHL CT. onnx E7F )L % rknn EF WL . /7 A M 52T 0T
(B & S0 .
Y —A=2— K 3! ppyolo3/test.py (—¥D7 17 7 L)

- > - o
if __name__ == _ main__ :

# Create RKNN object
firknn = RKNN (verbose=True)
rknn = RKNN()

# pre—process config, target_platform="rk3588

print C —> Config model’)

rknn. config (mean_values=[[0, 0, 0]], std_values=[[255, 255, 255]], target_platform=" rk3588")
print C done’)

# Load ONNX model
print C —> Loading model’)
ret = rknn. load_onnx (model=0NNX_MODEL)
if ret != 0:
print C Load model failed!’)
exit (ret)
print C done’)

# Build model
print C —> Building model’)
ret = rknn. build(do_quantization=QUANTIZE_ON, dataset=DATASET)
if ret != 0:
print C Build model failed!”)
exit (ret)
print C done’)

# Export RKNN model

print C —> Export rknn model’)

ret = rknn. export_rknn (RKNN_MODEL)

if ret != 0:
print C Export rknn model failed!’)
exit(ret)

print C done’)

# Init runtime environment

print C —> Init runtime environment’)

ret = rknn. init_runtime ()

# ret = rknn. init_runtime ( rk3566 )

if ret != 0:
print C Init runtime environment failed!”)
exit (ret)

print C done’)

# Set inputs

img_src = cv2. imread (IMG_PATH)

src_shape = img_src. shape[:2]

img, ratio, (dw, dh) = letter_box(img_src, IMG_SIZE)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

#img = cv2.resize(img src, IMG_SIZE)

# Inference
print ( ——> Running model’)
outputs = rknn. inference (inputs=[img])
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print C done’)

# post process

boxes, classes, scores = post_process (outputs)

img_p = img_src. copy ()
if boxes is not None:
draw(img_p, get_real_box(src_shape, boxes, dw, dh, ratio), scores, classes)
cv2. imwrite (“result. jpg”, img_p)
if __name__ == __main_:

# Create RKNN object
#irknn = RKNN (verbose=True)
rknn = RKNN()

# pre—process config, target_platform=" rk3588

print ( —> Config model’)

rknn. config (mean_values=[[0, 0, 0]], std_values=[[255, 255, 255]], target_platform=" rk3588 )
print C done’)

# Load ONNX model
print ( —> Loading model’)
ret = rknn. load_onnx (model=0NNX_MODEL)
if ret = 0:
print ( Load model failed!’)
exit(ret)
print C done’)

# Build model
print ( ——> Building model’)
ret = rknn. build(do_quantization=QUANTIZE_ON, dataset=DATASET)
if ret = 0:
print ( Build model failed!’)
exit (ret)
print C done’)

# Export RKNN model

print C —> Export rknn model’)

ret = rknn. export_rknn (RKNN_MODEL)

if ret = 0:
print ( Export rknn model failed!’)
exit(ret)

print C done’)

# Init runtime environment

print C —> Init runtime environment’)

ret = rknn. init_runtime ()

# ret = rknn. init_runtime (’ k3566 )

if ret = 0:
print ( Init runtime environment failed!’)
exit(ret)

print C done’)

# Set inputs

img_src = cv2. imread (IMG_PATH)

src_shape = img_src. shape[:2]

img, ratio, (dw, dh) = letter_box(img_src, IMG_SIZE)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

#img = cv2.resize(img_src, IMG_SIZE)

# Inference
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print ( —> Running model’)
outputs = rknn. inference (inputs=[img])
print ( done’)

# post process

boxes, classes, scores = post_process (outputs)
img_p = img_src. copy()
if boxes is not None:
draw(img_p, get_real_box(src_shape, boxes, dw, dh, ratio), scores, classes)

cv2. imwrite (“result. jpg”, img_p)

ETVERRL ., #EERL £ 7

(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/ppyoloe$ python test. py
I rknn—toolkit2 version: 2.0.0b0+9bab5682

——> Config model
done

——> Loading model
I It is recommended onnx opset 19
I Loading :
done

——> Building model

W build: found outlier value,

const name

conv2d_97.
I GraphPreparing :
I Quantizating :

but your onnx model opset is 13!

this may affect quantization accuracy

outlier value
23. 804

abs_std
0.19

abs_mean

w_0 0.11

100% | NN RN AR D AR | 47/347 [00:00<00:00, 54426.67it/s]

100% | IR RN 230,230 [00:00<00:00, 6457.66it/s)
100% | N R AN | 230/230 [00:00<00:00, 411.15it/s]

W build: The default input dtype of ’image’ is changed from ’float32  to ’int8 in rknn model for

performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of ’save_infer_model/scale_0.tmp_0" is changed from ’float32  to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of ’save_infer_model/scale_1.tmp_0" is changed from ’float32  to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of ’save_infer_model/scale_2.tmp_0" is changed from ’float32  to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of ’save_infer_model/scale_3.tmp_0" is changed from ’float32  to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime APT!
W build: The default output dtype of ’save_infer_model/scale_4.tmp_0" is changed from ’float32  to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of ’save_infer_model/scale_5.tmp_0" is changed from ’float32 to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime APT!
W build: The default output dtype of ’save_infer_model/scale_6.tmp_0" is changed from ’float32  to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime APT!
W build: The default output dtype of ’save_infer_model/scale_7.tmp_0" is changed from ’float32  to ’int8 in
rknn model for performance!
Please take care of this change when deploy rknn model with Runtime APT!
W build: The default output dtype of ’save_infer_model/scale_8.tmp_0" is changed from ’float32  to ’int8 in
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rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

I rknn building ...

I rknn buiding done

done

——> Export rknn model

done

—> Init runtime environment

1 Target is None, use simulator!

done

——> Running model

W inference: The ’data_format’ is not set, and its default value is ' nhwc’ !

I GraphPreparing : 100% | NN RRRENENENEREEENINDNIRERNDEIEEEEN | 240/240 [00:00<00:00, 6328.88it/s]

I SessionPreparing : 100%| | NN NENERIRENRENIRERNERINREINENINENEN  240/240 [00:00<00:00, 2177.78it/s]

W inference: The dims of input (ndarray) shape (640, 640, 3) is wrong, expect dims is 4! Try expand dims to
(1, 640, 640, 3)!

done

input_data shapes: [(1, 68, 20, 20), (1, 80, 20, 20), (1, 1, 20, 20), (1, 68, 40, 40), (1, 80, 40, 40), (1,
1, 40, 40), (1, 68, 80, 80), (1, 80, 80, 80), (1, 1, 80, 80)]

class: person, score: 0.8798694610595703

box coordinate left, top, right, down: [163, 130, 199, 265]

class: person, score: 0.8589202165603638

box coordinate left, top, right, down: [104, 72, 127, 148]

class: person, score: 0.8484455943107605

box coordinate left, top, right, down: [267, 140, 299, 268]

class: person, score: 0.7864068746566772

box coordinate left, top, right, down: [504, 180, 598, 435]

class: person, score: 0.7821062207221985

box coordinate left, top, right, down: [363, 93, 381, 181]

class: person, score: 0.7463155388832092

box coordinate left, top, right, down: [414, 140, 506, 449]

class: person, score: 0.7428423166275024

box coordinate left, top, right, down: [378, 63, 395, 132]

class: person, score: 0.7227499485015869

box coordinate left, top, right, down: [581, 179, 612, 286]

class: person, score: 0.7029375433921814

box coordinate left, top, right, down: [327, 61, 347, 126]

class: person, score: 0.681450366973877

box coordinate left, top, right, down: [350, 69, 367, 156]

class: person, score: 0.5924320816993713

box coordinate left, top, right, down: [169, 75, 179, 97]

class: person, score: 0.5516641736030579

box coordinate left, top, right, down: [25, 187, 59, 242]

class: kite, score: 0.718559980392456

box coordinate left, top, right, down: [163, 130, 608, 549]

class: chair, score: 0.6005458235740662

box coordinate left, top, right, down: [74, 191, 116, 248]

EHDHEAZITIREDT 4L 2 M V2 result. jpg & L TIRfESN F 7.
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16.3.4 A — FTO C+H+F7aAf LT Xk

. i a7 7 o4 7 A M2k rknn_model_zoo U F£ ¥ Y DM+ 2 RKNN_C_demo ZfHAHL .
lubancat-4 A— K. Debianll ¥ AT ALATTAML 7,

R— N O AR

rknn_model_zoo VALY YV DY —Ra—F % 70—>L &9, Fa— M N)TIWTTAININT

rknn_model_zoo VA Y MY D/AA—Y 3 ik 2.0.0 T,
cat@lubancat:”/lubancat_ai_manual_code/example/ppyoloe$ git clone

https://github. com/airockchip/rknn_model zoo.git

# PC D HEEE

# EFOD onxx, rknn &7 /L& R — RANZHEE

(. toolkit2_env) (base) csun@CSUN-PC—

0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/ppyoloe$ scp

PaddleYOLO/inference_model/ppyoloe_plus_crn_s_80e_coco/ppyoloe_plus_crn_s_80e_coco. onnx

cat@192. 168. 11. 241: /home/cat/lubancat ai manual code/example/ppyoloe/rknn model zoo/examples/pp

yoloe/model/

(. toolkit2_env) (base) csun@CSUN-PC-

0013:"/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/ppyoloe$ scp

#
#

ppyoloe_plus_crn_s_80e_coco. rknn
cat@192. 168. 11. 241: /home/cat/lubancat_ai manual code/example/ppyoloe/rknn_model zoo/examples/pp

voloe/model/

# AR— RN L CHfE

cat@lubancat: /lubancat_ai_manual_code/example/ppyoloe$ 1s
dataset. txt rknn_model_zoo test. jpg test.py
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cat@lubancat: /lubancat_ai_manual_code/example/ppyoloe$ cd rknn_model_zoo

cat@lubancat:  /lubancat_ai_manual_code/example/ppyoloe/rknn_model zoo$ mv
examples/ppyoloe/model/ppyoloe_plus_crn_s_80e_coco. rknn ppyoloe. rknn

cat@lubancat: /lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo$ mv
examples/ppyoloe/model/ppyoloe_plus_crn_s_80e_coco. onnx ppyoloe. onnx

cat@lubancat:  /lubancat_ai_manual_code/example/ppyoloe/rknn_model_zo0o$ bash build-linux.sh —t
rk3588 —a aarch64 —d ppyoloe

build-linux.sh —t rk3588 -a aarch64 —-d ppyoloe

aarch64-1inux—gnu

BUILD_DEMO_NAME=ppyoloe

BUILD_DEMO_PATH=examples/ppyoloe/cpp

TARGET_SOC=rk3588

TARGET_ARCH=aarch64

BUILD_TYPE=Release

ENABLE_ASAN=0OFF
INSTALL_DIR=/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_lin
ux_aarch64/rknn_ppyoloe_demo
BUILD_DIR=/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/build/build_rknn_ppy
oloe_demo_rk3588_1linux_aarch64_Release

CC=aarch64—-1inux—gnu—gcc

CXX=aarch64-1inux—gnu—g++

—— Configuring done

—— Generating done

—— Build files have been written to:
/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/build/build_rknn_ppyoloe_demo_
rk3588_linux_aarch64_Release

[ 20%] Built target imagedrawing

[ 40%] Built target fileutils

[ 60%] Built target imageutils

[100%] Built target rknn_ppyoloe_demo

[ 20%] Built target fileutils

[ 40%] Built target imageutils

[ 60%] Built target imagedrawing

[100%] Built target rknn_ppyoloe_demo

Install the project..

—— Install configuration: “Release”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_1inux_aarch64/r
knn_ppyoloe_demo/. /rknn_ppyoloe_demo

—— Set runtime path of
”/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_linux_aarch64/
rknn_ppyoloe_demo/. /rknn_ppyoloe_demo” to ”“$ORIGIN/../1lib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_1inux_aarch64/r
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knn_ppyoloe_demo/model/bus. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_1inux_aarch64/r
knn_ppyoloe_demo/model/coco_80_labels_list. txt

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_1inux_aarch64/r
knn_ppyoloe_demo/model/ppyoloe. rknn

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_1inux_aarch64/r
knn_ppyoloe_demo/1ib/librknnrt. so

—— Installing:
/home/cat/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_1inux_aarch64/r
knn_ppyoloe_demo/1ib/librga. so

WOa~w>y FEFHLTET VEIHERL £ 7

# install/rk3588 linux_aarch64/rknn_ppyoloe demo 7 4 L7 k UIZKE L .
rknn_v8n_rknnopt RK3588 i8.rknn EF /L7 7 AN EZ DT 4 L7 MU |ICat’—LET
cat@lubancat:” /lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo$ cd

install/rk3588_linux_aarch64/rknn_ppyoloe_demo/

# IROa~<vy REFATLET
export LD_LIBRARY_PATH=. /1ib
cat@lubancat:”/lubancat_ai_manual_code/example/ppyoloe/rknn_model_zoo/install/rk3588_1inux_aa
rch64/rknn_ppyoloe_demo$ . /rknn_ppyoloe_demo model/ppyoloe. rknn model/bus. jpg
load lable ./model/coco_80_labels_list. txt
model input num: 1, output num: 9
input tensors:
index=0, name=image, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922
output tensors:
index=0, name=save_infer_model/scale_0.tmp_0, n_dims=4, dims=[1, 68, 20, 20],
n_elems=27200, size=27200, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—47, scale=0. 066592
index=1, name=save_infer_model/scale_1.tmp_0, n_dims=4, dims=[1, 80, 20, 20],
n_elems=32000, size=32000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003084
index=2, name=save_infer_model/scale_2. tmp_0, n_dims=4, dims=[1, 1, 20, 20], n_elems=400,
size=400, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003922
index=3, name=save_infer model/scale_3.tmp_0, n_dims=4, dims=[1, 68, 40, 40],
n_elems=108800, size=108800, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—46, scale=0.076510
index=4, name=save_infer_model/scale_4. tmp_0, n_dims=4, dims=[1, 80, 40, 40],
n_elems=128000, size=128000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003492
index=5, name=save_infer model/scale_b. tmp_0, n_dims=4, dims=[1, 1, 40, 40], n_elems=1600,
size=1600, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922
index=6, name=save_infer_model/scale_6. tmp_0, n_dims=4, dims=[1, 68, 80, 801,
n_elems=435200, size=435200, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—42, scale=0.087638
index=7, name=save_infer model/scale_7.tmp_0, n_dims=4, dims=[1, 80, 80, 80],
n_elems=512000, size=512000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003070
index=8, name=save_infer_model/scale_8. tmp_0, n_dims=4, dims=[1, 1, 80, 80], n_elems=6400,
size=6400, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003922
model is NHWC input fmt
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model input height=640, width=640, channel=3

origin size=640x640 crop size=640x640

input image: 640 x 640, subsampling: 4:2:0, colorspace: YCbCr, orientation: 1

scale=1. 000000 dst_box=(0 0 639 639) allow_slight change=1 _left_offset=0 _top_offset=0
padding w=0 padding h=0

src width=640 height=640 fmt=0x1 virAddr=0x0x55922ebe00 fd=0

dst width=640 height=640 fmt=0x1 virAddr=0x0x559241¢200 fd=0

src_box=(0 0 639 639)

dst_box=(0 0 639 639)

color=0x72

rga_api version 1.10.1_[0]

rknn_run

person @ (476 232 561 519) 0. 786

bus @ (87 135 553 457) 0.786

person @ (107 235 224 536) 0. 786

person @ (212 239 283 511) 0. 786

person @ (79 328 125 517) 0.478

handbag @ (260 339 281 413) 0.430

person @ (102 242 116 285) 0.279

write_image path: out.png width=640 height=640 channel=3 data=0x55922ebe00

EBE out.png L THEDT AL 72 bV ICHEFESI N EFT. 85FREIFNOEY T4
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16.3.5 "— K T®D Python ¥ a4 &5 X |

cat@lubancat:”/lubancat_ai_manual_code/example/ppyoloe$ 1s

dataset. txt ppyoloe_infer.py ppyoloe_plus_crn_s_80e_coco.rknn test. jpg test.py
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YV — A2 — K 4: ppyoloe/ppyoloe_infer.py (—E#D 7 27 5 L)

B AN

# model, image path
RK3566_RK3568_RKNN_MODEL = . /model/RK356X/volov3_quantization. rknn’
RK3588_RKNN_MODEL = . /ppyoloe_plus_crn_s_80e_coco. rknn’

IMG_PATH = . /test. jpg’
#IMG_PATH = . /000000087038. jpg’
DATASET = ’. /dataset. txt’

H... B0, ..
if __name__ == _ main_’

host_name = get_host ()
if host_name == ’RK3566_RK3568” :
rknn_model = RK3566_RK3568_RKNN_MODEL
elif host_name == ’RK3588 :
rknn_model = RK3588_RKNN_MODEL
else:
print ("This demo cannot run on the current platform: {}”. format (host_name))
exit(~1)

# Create RKNN object
rknn_lite = RKNNLite()

# load RKNN model
print ( —> Load RKNN model’)
ret = rknn_lite. load_rknn (rknn_model)
if ret !=0:
print  Load RKNN model failed )
exit (ret)
print ( done’)

# Init runtime environment
print ( —> Init runtime environment’)
# run on RK356x/RK3588 with Debian 0S, do not need specify target
if host_name == ~RK3588 :
ret = rknn_lite. init_runtime (core_mask=RKNNLite. NPU_CORE_0)

else:
ret = rknn_lite. init_runtime ()

if ret !=0:
print C Init runtime environment failed!’)
exit (ret)

print ( done’)

# Set inputs
img_src = cv2. imread (IMG_PATH)
src_shape = img_src. shape[:2]
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img, ratio, (dw, dh) = letter_box(img_src, IMG_SIZE)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)
img = np. expand_dims (img, 0)

# Inference

print ( —> Running model’)

outputs = rknn_lite. inference (inputs=[img])
print  done’)

# post process
boxes, classes, scores = post_process(outputs)

img p = img_src. copy ()

if boxes is not None:
draw(img_p, get_real_box(src_shape, boxes, dw, dh, ratio), scores, classes)
print ( Save results to results. jpg!’)
cv2. imwrite ("result. jpg”, img_p)

rknn_lite. release ()

i & AT -

cat@lubancat:”/lubancat_ai_manual_code/example/ppyoloe$ python ppyoloe_infer. py

——> Load RKNN model

done

——> Init runtime environment

I RKNN: [16:27:50.409] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024—
03-24T10:31:14)

T RKNN: [16:27:50.409] RKNN Driver Information, version: 0.9.2

T RKNN: [16:27:50.409] RKNN Model Information, version: 6, toolkit version:

2. 0. 0b0+9bab5682 (compiler version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2,
target platform: rk3588, framework name: ONNX, framework layout: NCHW, model inference type:
static_shape

done

——> Running model

done

input_data shapes: [(1, 68, 20, 20), (1, 80, 20, 20), (1, 1, 20, 20), (1, 68, 40, 40), (1, 80,
40, 40), (1, 1, 40, 40), (1, 68, 80, 80), (1, 80, 80, 80), (1, 1, 80, 80)]

class: person, score: 0.7864068746566772

box coordinate left, top, right, down: [476, 232, 561, 519]

class: person, score: 0.7864068746566772

box coordinate left, top, right, down: [108, 233, 224, 536]

class: person, score: 0.7864068746566772

box coordinate left, top, right, down: [211, 240, 283, 512]

class: bus , score: 0.7864068746566772

box coordinate left, top, right, down: [85, 135, 552, 441]

Save results to results. jpg!

4003 result.png EL CTHEDT 4L 7 PV R HFESINE T, 8 RELTOHEY T9 .
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16.4 &Y 7
https://github. com/PaddlePaddle/PaddleDetection

https://github. com/PaddlePaddle/PaddleYOLO

https://github. com/airockchip/rknn model zoo/tree/main/examples/ppyoloe
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17 E= YOLOvS ( B AER )

Yolovh &, HEIEA T Y =/ MIHIEIZET 247 V=7 MRIHT AT Y X LT, COCOT—4 & >
FNCHEANZ N L —= T ENTA TV MHT —F7 7 F v BLOET ALY —X T, T, R
KDY 2T VAl FEICKT 5 Ultralytics OA4—7 0 V) — A2 RFEL TRV, TR R SHFZE
BIRNOEONTHBINESRA N T T 7T A ANREFGENTOET, HD YOLOvS v7.0 (21, YOLOvbn,
YOLOv5s, YOLOvSm, YOLOv51, YOLOVEx 72 Ed 0, A7 V=7 MRIIZT TR, 87 AT —va X
SHEREDIGHY b H 0 £,

YOLOVS DIEAJFEIIMHICE 2 & MBRERZEHEO T Y v FIZHEIL, &7V v ERZOHOA
TV NOFEENMEERE TRIL, TRy 7 A LEEOR Y 7 AD#EA—"—a=4 (Tol) T
BASNTAT V=2 bRy 7 2R L, BT HR 7 221 LET,

ARFETIE, YOLOVS Z M HICMH L, Lubancat "— R CRIHLICT 7 u A 7 &2 F&{TWET,

b2 b:T A NBREE : LubancatRK 7R — KD A5 A% Debianll, PC Ubuntu20. 04, PyTorch 1% 2. 1.0,
rknn-Toolkit2 /X—<" 3 > 2. 0. Obeta, YOLOv5 v7.0, airockchip/yolovb v6. 2,

17.1 YOLOVS RED A A h—)b

Python 2 FDOBELEET A TS5V E A A =L L, YOLOWG YRS NYU DY —Ra—RKE 7 a—
Y LET,

# anaconda -1 > X —/LIZFIDOBTEN IR 25 [, conda =2~ > N CRIEELE 2 1Ek

conda create —n yolovb python=3.9

conda activate yolovb

4 B yolovh V—Xz =z (Faz— U TIDIFZ v 0), 77T /5 ETEETH git clone
https://github. com/ultralytics/yolovh. git —b v7. 0

git clone https://github. com/ultralytics/volovb. git

cd yolovb

git checkout -b v7.0

# DN =28 XL

pip3 install -r requirements. txt

# python 2~ > N6 B EELT & (R

(yolovh) csun@CSUN-PC—

0013:"/linuxshare/work/AI/jupyter/lubancat_ai_manual code/example/yolovs$ python
Python 3.9.19 (main, May 6 2024, 19:43:03)

[GCC 11.2.0] :: Anaconda, Inc. on linux

Type “help”, “copyright”, “credits” or “license” for more information

>>> import torch

>>> import utils

>>> display=utils. notebook_init ()

Checking setup. .

YOLOv5 v7.0-331-gab364c98 Python-3.9.19 torch-2.3. 1+cul2l CUDA:0 (NVIDIA GeForce GTX 1070
Ti, 8106MiB)
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Setup complete & (12 CPUs, 23.4 GB RAM, 69.0/853.7 GB disk)

>0

17.2 YOLOvH f&Eif#F

17.2.1 BRI ML —=V TEHRDER T 7 4 VOEE

“yolovbs. pt . yolovbm. pt . yolov5l.pt . “yolovbx.pt DEA T 7 A NEHX U a—KLET,
N7 7 AN H 5] (https://github. com/ultralytics/yolovb/releases) 7> EHEERIG TE £97,
#%BADOn, s, m., 1, xiF Ry NV ODREEFESEZRLTEY, i/MIn T, #HENPKRLHE
<. BE R BEWTT,

yolovbs.pt #X¥ v ma— RKLET,

https://github. com/ultralytics/yolovb/releases/download/v7. 0/volovbs. pt

17.2.2 YOLOvVS BT R b

YOLOVS DY —Aa—RF 4 L7 MVIZBEIL, gidDX o —RLEERAZ 7 A NVEBIEDOT 4
L7 MUICEELET, T A MHOBEE 2 #1X . /data/images/ IZH Y £7,

# AT X P

# ——source 7 X pT—HEIEELFT, EHECET 0 EDEHATRE T,

# —weights HARZ 7 A NDNIEHFELET, Ho Tro—=22LEbD, ELIZRADEDEEH
wget https://github. com/ultralytics/yolovs/releases/download/v7.0/yolovbs. pt

# BEnyn =~ FANZLLF D@ Y TF

(yolovh) csun@CSUN-PC-

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolovb$ python detect.py ——
source ./data/images ——weights yolovbs. pt

detect: weights=[ yolovbs.pt’ ], source=./data/images, data=data/cocol28.yaml, imgsz=[640, 640],
conf_thres=0. 25, iou_thres=0.45, max_det=1000, device=, view_img=False, save_txt=False
save_csv=False, save_conf=False, save_crop=False, nosave=False, classes=None
agnostic_nms=False, augment=False, visualize=False, update=False, project=runs/detect
name=exp, exist_ok=False, line_thickness=3, hide_labels=False, hide_conf=False, half=False,
dnn=False, vid_stride=1

YOLOv5 v7. 0-331-gab364c98 Python—3.9.19 torch-2.3. I+cul2l CUDA:0 (NVIDIA GeForce GTX 1070
Ti, 8106MiB)

Fusing layers. ..

YOLOvbs summary: 213 layers, 7225885 parameters, 0 gradients, 16.4 GFLOPs

image 1/2

/home/csun/linuxshare/work/AI/ jupyter/lubancat_ai_manual_ code/example/yolov5/data/images/bus. jp
g: 640x480 4 persons, 1 bus, 26.3ms

image 2/2
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/home/csun/1linuxshare/work/Al/jupyter/lubancat_ai_manual_ code/example/yolovb/data/images/zidane
. jpg: 384x640 2 persons, 2 ties, 2b.6ms

Speed: 0.3ms pre—process, 26.0ms inference, 117.0ms NMS per image at shape (1, 3, 640, 640)
Results saved to runs/detect/exp

Zoa<r NiL, ./data/images T4 L7 U ICHAHEEEZFEA L, yolovhs.pt AT ¥ A LT
B Z T WET,

T A MR

NEFF T, BEAGRE, Ry T =T /RT A =2 KR, LHEHE, BBRICRFESGITNFRRINE
F, runs/detect/exp2 T 4 L7 MUICBEIL, MR EZMERALET,

o~

%
person 0.67

17. 2. 3 rknn EFNVIZE

WIZ, “yolovbs.pt IZHESWT, rknn 2@ AR— M LFET :

1. “yolovbs.onnx ([ZZHAL £ (torchscript REDETIILTHA]) . 7 onnx DIRFERELZ A
AR =)L LET:

# onnx DEIE & A > X h—/L

pip3 install -r requirements. txt coremltools onnx onnx—simplifier onnxruntime
8BS T 7 A F G L, yolovhs. pt #EHL FT, U FD=2~>2 Na@/HL T, onnx /L3 2 X
N—PFLFT

python3 export. py —weights yolovbs. pt ——include onnx

B ENTLL T~ NEEH L T, torchscript 22 A —,LFT

python3 export. py —weights yolovbs. pt —include torchscript

# yolovbs. torchscript E vy 9 7 7 4 3458 S E T, [yolovh relu. pt) IZZ
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mv yolovbs. torchscript yolovd _relu. pt

T AR— MER

(yolov5) csun@CSUN-PC-
0013:~/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/yolovb$ python3 export.py ——
weights yolovbs.pt ——include onnx

export: data=data/cocol28. yaml, weights=["yolovbs.pt’ ], imgsz=[640, 640], batch_size=I,
device=cpu, half=False, inplace=False, keras=False, optimize=False, int8=False
per_tensor=False, dynamic=False, simplify=False, opset=17, verbose=False, workspace=4,
nms=False, agnostic_nms=False, topk_per_class=100, topk_all=100, iou_thres=0. 45,
conf_thres=0.25, include=[ onnx’ ]

YOLOv5 v7.0-331-gab364c98 Python—3.9.19 torch-2.3. 1+cul2l CPU

Fusing layers...
YOLOvbs summary: 213 layers, 7225885 parameters, 0 gradients, 16.4 GFLOPs

PyTorch: starting from yolovbs.pt with output shape (1, 25200, 85) (14.1 MB)

ONNX: starting export with onnx 1.16.1...
ONNX: export success &/ 0.6s, saved as yolovbs.onnx (28.0 MB)

Export complete (1.0s)
Results saved to /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolovb

Detect: python detect. py —weights yolovbs. onnx

Validate: python val. py —weights yolovbs. onnx

PyTorch Hub: model = torch. hub. load C ultralytics/yolovs’, ’custom’, ’yolovbs.onnx )
Visualize: https://netron. app

BAEDT 4 L7 S VUIZ yolovbs. onnx 7 7 A WINERR S IVE T, Netron 2 L CET V% A4l
TEET,
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Reshape

Transpose

Reshape

Transpose

Reshape

shape {5}

Transpose

Sigmoid Sigmoid

Split

Split

split {3}

Split

B {123x80x80x=2) B {1x3x40x40x2} B {1x3220=20x2}

B {1x3%40x40x2) B {1%3x20%20x2}

B {1x3x50%80x=2}

Concat

Reshape

shape {3}

Reshape

1x25200=83

2. HTJ ZAFR— |

oA R T, onnx BT /LDEEIZH D Detect &% rknn (2GS 2 72 OIS N L £,
DXy U= EEEHIBRL (727 LT UBEOR% O signoid BIEUIHIBR S N EHA) | EH#3 D
OF~ v 7 M LET, FEFMILLTFE22BIC LT EEN, ZOWED DI yolovh 77 A /LD YV —
Aa— REEZLET :

V—ZXza— K 1: models/yolo.py

# def forward(self, x):

# ”””Processes input through YOLOv5 layers, altering shape for detection: x(bs, 3, ny, nx, 85) .”7"”
# z = [] # inference output

# for i in range(self.nl):

# x[i] = self.m[i] (x[i]) # conv

# bs, _, ny, nx = x[i].shape # x(bs, 255, 20,20) to x(bs, 3, 20, 20, 85)

# x[i] = x[i].view(bs, self.na, self.no, ny, nx).permute(0, 1, 3, 4, 2).contiguous/()

# if not self. training: # inference

# if self.dynamic or self.grid[i]. shape[2:4] != x[i]. shape[2:4]:

# self. grid[i], self.anchor_grid[i] = self._make_ grid(nx, ny, i)

# if isinstance(self, Segment): # (boxes + masks)

# xy, wh, conf, mask = x[i].split((2, 2, self.nc + 1, self.no — self.nc - 5), 4)
# xy = (xy.sigmoid() * 2 + self.grid[i]) * self.strideli] # xy

# wh = (wh. sigmoid() * 2) #*% 2 * self.anchor_gridli] # wh

# y = torch. cat ((xy, wh, conf.sigmoid(), mask), 4)

# else: # Detect (boxes only)
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# xy, wh, conf = x[i].sigmoid().split((2, 2, self.nc + 1), 4)

# xy = (xy * 2 + self. grid[i]) * self.stride[i] # xy

# wh = (wh * 2) %% 2 % self.anchor_grid[i] # wh

# y = torch. cat ((xy, wh, conf), 4)

# z. append (y. view (bs, self.na * nx * ny, self.no))

# return x if self.training else (torch.cat(z, 1),) if self.export else (torch.cat(z, 1), x)

def forward(self, x):
z = [] # inference output
for i in range(self.nl):
z. append (torch. sigmoid (self.m[i] (x[i])))

return z

V—RXa— K 2: export. py

# export. py @ run () PIE AMETE

if half and not coreml:
im, model = im. half(), model.half() # to FP16
tuple ((y[0] if isinstance(y, tuple) else y).shape) # model output shape
tuple ((y[0] if (isinstance(y, tuple) or (isinstance(y, list))) else y).shape) # model output

—  shape
+  shape
shape
metadata = { stride’ : int (max(model.stride)), ' names’ : model.names} # model metadata
LOGGER. info (f"¥n{colorstr ( PyTorch:’)} starting from {file} with output shape {shape}
({file_size(file):. 1f} MB)”)

EH%, BEZIAR—ha~vr RERITLET
python export.py ——weights yolovbs. pt ——include onnx

Netron ZfEfH L CET V2 a[fifk L ¥ 5,

e e s s et i s s g | et 4 i
‘suitcase’, 29: 'frisbee’, 30: 'skis', 31: 'snowboard', 32: 'sports ball’, 33:
*kite', 34: 'baseball bat', 35: ‘baseball glove’, 36: ‘skateboard', 37:
*surfboard”, 38: ‘tennis racket’, 39: ‘bottle’, 40: 'wine glass’, 41: ‘cup’, 42:
*fork’, 43: 'knife’, 44: 'spoon’, 45: ‘bowl’, 46: 'banana’, 47: ‘apple’, 48:
‘sandwich', 49: 'orange’, 50: 'broccoli’, 51: 'carrot’, 52: 'hot dog', 53:
'pizza’, 54: ‘donut’, 55: 'cake’, 56: 'chair’, ‘couch’, 58: 'potted plant’,
59: 'bed', 60: 'dining table’, 61: 'toilet’, 62: 'tv, 63: 'laptop', 64: 'mouse’,
65: ‘remote’, 66: 'keyboard", 67: 'cell phone’, 68: ‘microwave’, 69: ‘oven',
70: 'toaster’, 71: 'sink’, 72: 'refrigerator’, 73: 'book’, 74: ‘clock’, 75: 'vase',
76: 'scissors', 77: “teddy bear’, 78: 'hair drier’, 79: 'toothbrush’}

W (512x512x1x1)
B (512)
dilations = 1, 1

kernel_shape = 1, 1
pads =0,0.0.0
strides = 1, 1

Sigmoid

INPUTS
images  name: images
tensor: float32[1,3,640,640]
W (255%512x1x1)
B (255)
dilations = 1,1 ELS
kemel_shape = 1,1
pads =0,0,0.0 outputd  name: output®

strides = 1,1
tensor: float32[1,255,80,80]

360 name: 360

1x255x20x20 tensor: float32[1,255,40,40]

362 name: 362

tensor: float32[1,255,20,20]

3. rknn BT LT
B onnx &7 /L% rknn BT /WZERT 5 7-%, rknn-Toolkit2 72 EDBEEA A A h—/L¢ 4 QB
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NV FET, FEMNT (32 RKW Toolkit2 FEN) mASEIZLTL &N,

Y7 — A 3:ionnx2rknn. py

# FELLIE~=a27 /L %5% : https://www. dragonwake. com/download/LubanCat4/1-manual/CSAIEG358803_Embedded-AI—
Development=guide. pdf

import os

import sys

import numpy as np

from rknn. api import RKNN

# =7 AR—FT5 rknn EFTI/LDIRA
RKNN_MODEL = . /model/yolov5s. rknn’

# ONNX BT /L DI A
MODEL_PATH = . /yolov5s. onnx’

DATASET _PATH = . /dataset. txt’
DEFAULT_QUANT = True

# 574/ MErk3s88 7T v F 7 — LA
platform = “rk3588”

. , . ).
if __name__ == _ _main__ :

# RKNN 472 =27 s OFERK
rknn = RKNN (verbose=False)

# ORTLPROREE
print( —> ETILDOHKE)
rknn. config (mean_values=[[0, 0, 0]], std_values=[
[255, 255, 255]], target_platform=platform)
printC 52 1)

t T ILDFEIRIA
print ( —> ETIVOFEHRIAR)
ret = rknn. load_onnx (model1=MODEL_PATH)
firet = rknn. load_pytorch (model=MODEL_PATH, input_size_list=[[1, 3, 640, 640]])
if ret 1= 0:
print ( €T /L OFAAFKBLE L)
exit (ret)
print(C € 1)

# EFLDOEINLR
print( —> EF /LD ENL R)
ret = rknn. build(do_quantization=DEFAULT_QUANT, dataset=DATASET_ PATH)
if ret I= 0:
printC EF/LDOENL RIZHKMLELED)
exit(ret)
printC 56 17)

# rknn T VDT AR— b
print ( —> rknn EF /LD T AKR— 1)
ret = rknn. export_rknn (RKNN_MODEL)
if ret I= 0:
print C rknn EF DT 7 AR — ML ELED)
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exit (ret)
printC 58 7T)

# RS, )17 4 L2 UL /snapshot

tprint C —> KEESHT)

firet = rknn. accuracy_analysis(inputs=["./subset/000000052891. jpg’ 1)
#if ret != 0:

# print C FEESHTIZIBLE L)

# exit(ret)

fprint C 5677)

#UVU—2X

rknn. release ()

HIEOT 4 L7 MVl AR — F EN7- rknn BT VNAER S, accuracy_analysis f »Z— 7
T—ADIARA L NEMRERT S L FBEFMAIEM I, SRR T Ny T ARETT,

ETNEMT 0 7T b ELT

# X :rknn—toolkit2 739 TIZ. toolkit2 env IZ+4 > X f— L XFLTIVE T DT, conda D yolovh RKAR
BRIZIN S, toolkit2 env (28] D Bz TEMFERE S FETT, Wi, yolovh THA > A F—sL L ThHLL
#(yolovs) csun@CSUN-PC-
0013:"/1inuxshare/work/Al/ jupyter/lubancat_ai _manual code/example/yolov5§ conda deactivate
Hsource /project-Toolkit2/. toolkit2 env/bin/activate
(. toolkit2 env) (base) csun@CSUN-PC—
0013:"/linuxshare/work/AI/jupyter/lubancat_ai_manual code/example/yolov5$ python onnx2rknn. py
I rknn—toolkit2 version: 2.0.0b0+9bab5682
> ETNVORE
FET
> BT NVDFERIAI
1 It is recommended onnx opset 19, but your onnx model opset is 17!
I Model converted from pytorch, ~opset_version’ should be set 19 in torch. onnx. export for successful convert!
I Loading : 100% | NN NIREEEEREENEREREN NN IREE DR | 134/134 [00:00<00:00, 23850.49it/s]
SET
- ETFLDOENLFR
W build: found outlier value, this may affect quantization accuracy
const name abs_mean abs_std outlier value
model. 0. conv. weight 0.83 1. 39 14. 282
1 GraphPreparing : 100% | I NENIEININIIIINEEEEEEEEEEEEE /5/145 [00:00<00:00, 6784.17it/s]
I Quantizating : 100%| NN NNREREERENERERENINRNIREN N 145/145 [00:00<00:00, 361.30it/s]
W build: The default input dtype of ’images’ is changed from ’float32 to ’int8 in rknn model for
performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of ~output0’ is changed from ' float32 to ~int8 in rknn model for
performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of 360" is changed from ' float32’ to *int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of * 362" is changed from ' float32’ to ~int8 in rknn model for performance!
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Please take care of this change when deploy rknn model with Runtime APT!
I rknn building ...
I rknn buiding done.
56T
- rknn EF /L DT T AR— k
56T

4. HMeE P L TT A b
rknn-Toolkit2 #ff L THA— N7 A b MBI U A VMl A L 2475 T& & . A—
Nid USB AL CHEGET 24, PCIcE&i L. ADBREGINIEH TH 2 2 & B & U rknn_server AiEENL T
WBIEEMRL TS L& L, (ZZ LAN ZfHET A b Ef)
L <1 <KAL = v VIR CSATEG358803 “C Python BAFE K ONEEE> > 122, 1.3 MEREE AE U FHl 25
LTS 7EEn,

# XE :test.py @ [DEVICE ID = "192. 168. 11. 241:55557) @ IP 73 = H G547 & 5t TIEIELZ
7 N— N ER -

% rknn_server #i#)

cat@lubancat:” /lubancat_ai_manual_code/example/yolovb$ restart_rknn. sh

cat@lubancat: /lubancat_ai_manual_code/example/yolov5$ start rknn server, version:2.0.0b0
(18eacd0 build@2024-03-22T14:07:19)

T NPUTransfer: Starting NPU Transfer Server, Transfer version 2.1.0 (b5861e7@2020-11-
23T11:50:51)

# adbd V" —E XD T — X X578 L., active JLREETH 5 = & /R

Fal =2~ NaZE{rd 5],

ps —ef | grep adbd

HEEL TV E5E, HITLET,

sudo /usr/bin/adbd &

# PC %N -

(. toolkitZ2_env) (base) csun@CSUN-PC-

0013:"/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolovs§ adb start-server
(. toolkitZ2_env) (base) csun@CSUN-PC-

0013:"/1inuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolov5$ adb connect
192, 168. 11. 241

connected to 192. 168. 11. 241:5555

(. toolkitZ2 env) (base) csun@CSUN-PC-

0013:"/1inuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolov5$ adb devices
List of devices attached

192. 168. 11. 241:55556 device

( toolkitZ2 env) (base) csun@CSUN-PC-
0013:"/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolovs§ python test.py
I rknn—toolkit2 version: 2. 0. 0b0+9babb682

all device(s) with adb mode:

192. 168. 11. 241:55565

e e e e e e e

adb: unable to connect for root: closed

[ target set by user 1s.: rk3588

[ Get hardware info: target_platform = rk3588, os = Linux, aarch = aarch64
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I Check RK3588 board npu runtime version

[ Starting ntp or adb, target Is RK3588

I Start adb. ..

I Connect to Device success!

I NPUTransfer: Starting NPU Transfer Client, Transfer version 2. 1.0 (b5861e7682020-11-
23T11:50:36)

D RKNNAPI :
D RKNNAPI: RKNN VERSION:

D RENNAPI:  API: 2. 0. 0b0 (18eacd0 build@2024-03-22T06:07:59)

D RKNNAPI:  DRV: rknn_server: 2. 0. 0b0 (18eacd0 build@2024-03-22T14:07:19)
D RKNNAPI:  DRV: rknnrt: 2. 0. 0b0 (35a6907d7962024-05-24T10:31:14)

D RKNNAPI :
D KKNNAPI: Input tensors:

D RKNNAPI:  index=0, name=images, n_dims=4, dims=[1, 640, 640, 3/, n_elems=1228800,
s1ze=1228800, w_stride = 0, size with stride = 0, fmt=NHWC, type=INTS, qnt_type=AFFINE, zp=—
128, scale=0. 003922

D RKNNAPI: Output tensors:

D RKNNVAPI:  index=0, name=outputO, n_dims=4, dims=[1, 255, 80, 80], n_elems=1652000,
size=1632000, w_stride = 0, size with stride = 0, fmt=NCHW, type=INTS, qnt_type=AFFINE, zp=—
128, scale=0. 003905

D RKNNAPI:  index=1, name=360, n_dims=4, dims=[1, 255, 40, 40/, n_elems=408000, size=408000,
w_stride = 0, size with_stride = 0, fmt=NCHW, type=INTS, qnt_type=AFFINE, zp=—128,

scale=0. 003917

D RKENNAPI:  index=2, name=362, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000,
w_stride = 0, size with_stride = 0, fmt=NCHW, type=INTS, qnt_type=AFFINE, zp=—128,

scale=0. 003918

——> Kunning model

done
class score xmin, ymin, Xxmax, ymax
person 0.816 [ 210, 241, 284, 518]
person 0.816 [ 472, 230, 561, 522]
person 0. 790 [ 115, 233, 207, 546]
person 0. 453 [ 79, 336, 121, 515/
bus 0. 770 [ 88 128, 557, 466]

Save results to result. jpg!

FERIIHEDT 4 L7 B O result. jpg [ZRFESIL, BB EZMERLET :
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17.2.4 Lubancat "— RiZ5 a4

rknn BEF N E T Y AHR— K L721%. RKNN Toolkit Lite2 Z{#H L CAR— K EICHHEICT Fa A L.
FER A EUS U7 (R 72 E OB ATV E T, SR 7 s A MIU T AR LTS EE 0
1.CHT7FaAf T AR

£+t —Ra— NF&ra— RN (1. 2TDO~V=2 TA(HE Y —X ; 2. A DARf1)E > —X)

#1 2TOV=2 7 0MEF—X (K&, gizvea— FNLEZ S ThHIUL, FiET)

wget https://www. dragonwake. com/download/LubanCat4/7-srccode/tutorial/CSAIEG358803_rk_code_storage. zip
# 2KV =2 TADEMEY—X (pX, Zoa—FNLTOWERVEE, 2656 58BED)

wget https://www. dragonwake. com/download/LubanCat4/7-srccode/tutorial /CSAIEG358803 lubancat_ai_manual code. zip
g =22 N1 L

pwd

/home/cat/lubancat_ai_manual_code/example/yolov5/cpp

g =22 N1 L

cat@lubancat:”/lubancat_ai_manual_code/example/yolov5/cpp$ . /build-linux. sh —t rk3588
./build-linux. sh -t rk3588
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TARGET_SOC=rk3588
INSTALL_DIR=/home/cat/lubancat_ai_manual_code/example/yolovb/cpp/install/rk3588_1inux
BUILD_DIR=/home/cat/lubancat_ai_manual_code/example/yolov5/cpp/build/build_rk3588_1inux
ENABLE_ALLOC_DMA32=0FF

ENABLE_ZERO_COPY=0FF

CC=aarch64—1inux—gnu—gcc

CXX=aarch64-1inux—gnu—gt++

—— The C compiler identification is GNU 10. 2.1
—— The CXX compiler identification is GNU 10.2.1
7. BH ..

[ 50%] Built target yolovb_videocapture_demo
[100%] Built target rknn_yolov5_demo

Install the project..

—— Install configuration:
—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolovb/cpp/install/rk3588_linux/1lib/librga. so

—— Installing:

/home/cat/lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_1inux/1lib/1librknnrt. so

—— Installing:

/home/cat/lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_linux/. /rknn_yolov5_demo

—— Set runtime path of
”/home/cat/lubancat_ai_manual_code/example/yolovb/cpp/install/rk3588_linux/. /rknn_yolov5_demo”
to “$ORIGIN/1ib”

—— Installing:

/home/cat/lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_linux/. /yolov5_videocapture
demo

e

—— Set runtime path of

” /home/cat/lubancat_ai_manual_code/example/yolovs/cpp/install/rk3588_linux/. /yolov5s_videocaptur
e_demo” to “$ORIGIN/1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_linux/model/bus. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_linux/model/coco_80_labels_
list. txt

BIOZERL X317~ rknn 7 /L% [install/rk3588 linux/model/| |Z#ARE L TH 5 HERR & F21T

# PC 7> 6 rknn &7 /L & finik

(yolovb) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov5$ scp
model/yolovbs. rknn

cat@192. 168. 11. 241: /home/cat/lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_linux/mo
del/

cat@192. 168. 11. 241’ s password:

yolovbs. rknn 100% 8181KB 88. 4MB/s 00:00
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Z . /rknn_yolovb demo <model path> <image path>
7 A— N & FETT
cat@lubancat: /lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_linux$ . /rknn_yolovh
_demo . /model/yolovbs. rknn . /model/bus. jpg
load lable ./model/coco_80_labels_list. txt
model input num: 1, output num: 3
input tensors:
index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922
output tensors:
index=0, name=outputO, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=1632000,
fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003905
index=1, name=360, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size=408000, fmt=NCHW,
type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003917
index=2, name=362, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=—128, scale=0.003918
model is NHWC input fmt
model input height=640, width=640, channel=3
scale=1. 000000 dst_box=(0 0 639 639) allow_slight_change=1 _left_offset=0 _top_offset=0
padding w=0 padding h=0
src width=640 height=640 fmt=0x1 virAddr=0x0x7f964e1040 fd=0
dst width=640 height=640 fmt=0x1 virAddr=0x0x5582d24b40 fd=0
src_box=(0 0 639 639)
dst_box=(0 0 639 639)
color=0x72
rga_api version 1.10.0_[2]
rknn_run
person @ (210 241 284 518) 0.816
person @ (472 230 561 522) 0.816
person @ (115 233 207 546) 0. 790
bus @ (88 128 557 466) 0.770
person @ (79 336 121 515) 0.453
rknn run and process use 49. 969000 ms

RITIIEDT 4 L7 b U D out. jpg IZPRFSH, BIREZMELET :
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17. 3 airockchip/yolovb fiEET X |

EFRIE Ultralytics AFD YOLOVS v7.0 ZfHEH L CEHELRT X M &{To /R TT, WIZ,
airockchip/yolovb UARY RV ZER LET, ZDURY b U D yolovs Id rknpu /34 A 2% L CTheifb
S TWET

- focus/SPPF 711 v 7 % fGilAL L, A UAEHTL Y BUOERER 135,
~ A — REZEE L, TF A0 post_process ZHIRT 5 (AT HLICRE) |
- RelU % SiLU DDV (A FLWEF A& Z DY EY Y TS 2580 HEHR) |

5T D airockchip/yolovs UARY Y & 27w —2 L, rk opt@6.2.1 77 U FICUIVEZET, 77
4V kD master 77 U FEHEHLTHE T TY,

# 7 A MREIv6. 2 X—T 9
git clone -b rk_opt@v6.2.1 https://github. com/airockchip/yolovb. git

# v =2 TILFEREEE, rk opt@v6. 2. 1 77 F 2 F
git clone -b rk_opt@v6. 2.1 https://github. com/airockchip/yolovb. git
cd yolovh

ELH T 7 ANERELTHDL, EFAEZH N —=0 735 0ERH Y £9, Ultralytics AR Y R
hIThb—=U T LEETABEHTE, 20%, ZOUVKRY MY ZFEHL T rknpu lZ@ET DET
N AR—KMLET,

B UORKIAT =5 NEBEWL, T =5ty NRET 7 A AT TNGIET 7 AN TEET, REIS, ZDOYRY
FIBEHL TETAE ML —=2 2L ET, GHICE D2 —NLET 7 el 22— L ThL

wget https://github. com/ultralytics/yolovb/releases/download/v7.0/yolovbs. pt

4 F2— NI TADT R NTHL, cocol28 L —= "L, FHGjF L —=2 2 pF5DEH yolovbs. pt #/H L F T,

python3 train.py ——data cocol28.yaml ——weights yolovbs.pt ——img 640

# P == TN HBGICEAR E T FRIRBINE T, L= 2SI E S O ERPZ N S, F O
IZITLL T OGRS G FNF T,

Optimizer stripped from runs/train/exp/weights/last. pt, 14. 9UB
Optimizer stripped from runs/train/exp/weights/best. pt, 14. 9B

Validating runs/train/exp/weights/best. pt. . .

8 N L—= 2 DR B AT runs/ train/exp/ T4 L2 N Y ICRIES A FE T,

T VT EAEBIT runs/train/exp/weights/7 4 L7 ks Uil best.pt & L TERIFESNET, KIZ, =
DET )% onnx T /)VE LTI AR—bFLET,

& export. py D/NT X — X7

4 —weights |THH 7 7 A4 /DN ZHEL EFT,

8 —rknpu |77 > 74 —AFIEELF T (rk_platform /I rki1808, rvi109, rvi126, rk3399pro, rk3566, rk3568,
rk3588, rvi103, rvl106 &#A4—F) ,
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BT 2/ ov—b ket
—
# —include |TT 2 XK — T 3T NDEFRELFT, 773/ ) Tl torchscript JEZ(DEFINIT 2 IK— I A

FID, onnx IFET S L TEFET,
python3 export. py ——weights runs/train/exp/weights/best.pt ——rknpu rk3588

g FiE U D~ Fefiff L Tonnx E7/ba T2 A5—~LFF, runs/train/exp/weights 71 L2 V12
best. onnx 7 7 A NIPEL I FE T, BRIFIC L > Tldonnx &4 > X p— L9 35058 0 FT,
python3 export.py —weights runs/train/exp/weights/best.pt ——rknpu rk3588

torchscript Zm= 7 AR—F L, BAEDT 4 L7 F UITZ yolovbs_relu. torchseript” 7 7 A /L3
EI, pt 77 ANELTY F—LENET,
cp runs/train/exp/weights/best. torchscript best. pt

17.3.1 rknn BT /VIZEHL L . RK3588 ™ — RizFr 7 A

HIDOER T 7 ANEEHAL, 70/ T L2 EHEETL Crknn 77 A VA2 7 AKR—FLET, £7=
X, Y= EFEHLTET VAR, ET Ve, ST AT TaA R iTVWET,

B BT 2 TN FETL T, torchseript FE/ZIF onnx T 7 /0% rknn T 7 /LI 25 L F T
cp runs/train/exp/weights/best. torchscript best. pt

2 H DB AP T, pt2rknn. py 7 7 A4 DEFTIADNIROETTE 7T f T —AREFEEL TS0,
(. toolkit2_env) (base) csun@CSUN-PC-
0013:7/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolovb$ python pt2rknn. py
I rknn—toolkit2 version: 2.0.0b0+9bab5682
—> BT ILORE
FET
—> BT ILDFEIRIA I
I PtParse: 100% | [H N EERENERERRRERERERERRRN RN AR RN | 723/728 [00:01<00:00,
459.79it/s]
I Loading : 100%| I S EEEEE RN (29/129 [00:00<00:00,
295.69it/s]
e T
—> ETNLDOENLR
W build: found outlier value, this may affect quantization accuracy
const name abs_mean abs_std outlier value
weight. 24 0. 69 1.12 12. 324
I GraphPreparing : 100% N S EEREREEERERERRERRERENRRNNRNINE 1 49/149 [00:00<00:00,
11469. 10it/s]
I Quantizating : 100% [N N EEEEEEEERNEEERENR RN | 149/149 [00:00<00:00,
506. 98it/s]
W build: The default input dtype of ’x.1” 1is changed from ' float32 to ~int8 in rknn model for
performance!
Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of 172" is changed from ' float32 to ’int8 in rknn model
for performance!
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Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of 173’ is changed from ’float32  to ~int8 in rknn model
for performance!

Please take care of this change when deploy rknn model with Runtime API!
W build: The default output dtype of 174" is changed from ' float32 to ’int8 in rknn model
for performance!

Please take care of this change when deploy rknn model with Runtime API!
I rknn building ...
I rknn buiding done
5ET
—> rknn EF /LD AR— k
SET

K2\ rknn—toolkit2 Y — W ML TRA—FNIZEGL. EF LD 7 A MNPz iT0wE T, F—F
& USB&FHH T PC 234t L . adb BN IEH TH 22 & B & U rknn_server BEEFIL T3 2 & 2L
T2 &0,

# XE :test.py @ [DEVICE ID = "192. 168. 11. 241:55557) @ IP 73 = H G547 & 5 TIEIELZ
7N — N ER -

% rknn_server & it#)

cat@lubancat: /lubancat_ai_manual_code/example/yolov5$ restart_rknn. sh

cat@lubancat: /lubancat_ai_manual_code/example/yolov5$ start rknn server, version:2.0.0b0
(18eacd0 build@2024-03-22T14:07:19)

T NPUTransfer: Starting NPU Transfer Server, Transfer version 2.1.0 (b5861e7@2020-11-
93T11:50:51)

# adbd V—EXDX T —X X &R L, active WHETH 5 Z & & i

Fal =2~ NaeZE{rd 5],

ps —ef | grep adbd

HEIEL T o558, HITLFET,

sudo /usr/bin/adbd &

# PC %N -

(. toolkitZ2_env) (base) csun@CSUN-PC-

0013:"/1inuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolovs§ adb start-server
(. toolkitZ2 env) (base) csun@CSUN-PC-

0013:"/1inuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolov5$ adb connect
192. 168. 11. 241

connected to 192. 168. 11. 241:5555

(. toolkitZ2 env) (base) csun@CSUN-PC-

0013:"/1inuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolov5$ adb devices
List of devices attached

192. 168. 11. 241:5555 device

(. toolkit2 _env) (base) csun@CSUN-PC-
0013:"/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolovs§ python test.py
I rknn—toolkit2 version: 2. 0. 0b0+9babb682

all device(s) with adb mode:
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192. 168. 11. 241:5555

e e e e e e

adb: unable to connect for root: closed

[ target set by user 1s: rk3588

I Get hardware info: target_platform = rk3588, os = Linux, aarch = aarch64

[ Check RK3588 board npu runtime version

[ Starting ntp or adb, target is RK3588

I Start adb. ..

I Connect to Device success!

I NPUTransfer: Starting NPU Transfer Client, Transfer version 2. 1.0 (b5861e762020-11-
23T11:50:36)

D RKNNAPI :
D RKNNAPI: RKNN VERSION:

D RKNNAPI:  API: 2. 0. 0b0 (18eacd0 build@2024-03-22T06:07:59)

D RKNNAPI:  DRV: rknn_server: 2. 0.0b0 (18eacd0 build@2024-03-22T14:07:19)
D RKNNAPI:  DRV: rknnrt: 2. 0. 0b0 (35a6907d79@2024-053-24T10:31:14)

D RKNNAPI :
D RKNNAPI: Input tensors:

D RKENNVAPI:  index=0, name=x. 1, n dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
w_stride = 0, size with stride = 0, fmt=NHWC, type=INTS, qnt_type=AFFINE, zp=—128,

scale=0. 003922

D RKNNAPI: Output tensors:

D RKNNAPI:  index=0, name=172, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=16352000,
w_stride = 0, size with stride = 0, fmt=NCHW, type=INTS, qnt_type=AFFINE, zp=—128,

scale=0. 003904

D RKNNAPI:  index=1, name=173, n dims=4, dims=[1, 255, 40, 40/, n_elems=408000, size=408000,
w_stride = 0, size with stride = 0, fmt=NCHW, type=INTS, qnt_type=AFFINE, zp=—128,

scale=0. 003922

D RKNNAPI:  index=2, name=174, n dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000,
w_stride = 0, size with stride = 0, fmt=NCHW, type=INTS, qnt_type=AFFINE, zp=—128,

scale=0. 003922

——> Kunning model

done
class score xmin, ymin, Xxmax, ymax
person 0. 949 [ 111, 230, 205 523]
person 0. 918 [ 208 234, 288 512]
person 0. 340 [ 479, 206, 559, 518]
bus 0. 787 [ 91, 89, 561, 494]

Save results to result. jpg!
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7.3.2. R—R~DF7uA

A= RIZTF 7 a4+ 5121%., rknn—toolkit—-1lite2 (Python A % —7 =—2R) X2 RKNPU (C/C++A
VHE—T x—R) BFEHATEET, KIT, rknn_model_zoo UARY MU TSN DT T A ffla5EI L
T, 7784 T A MEITWVET,

1. CHT A b

g plzso—>2 (FIOT XN CT7asr 722" 7A8) b LELTZNS L TORITIUL, LD~ FaZETL
7oAz NPl EFT, Fz—pY T7 X MNE lubancat—4 (27 X — % rk3588 & #5:E)

B+ —Xa— NFE T m— N (. 2TD~==2 TAE Y —X ;2. AT DZ4A1E > —X)

1 2TOV=2 T ftE—X (K&, gizva— FNLEZ EThivd, #IE7T)

wget https://www. dragonwake. com/download/LubanCat4/7-srccode/tutorial /CSAIEG358803 rk code storage. zip
#2AK~=2 7 hDEMEY—X (pEX, Zor— L TORVHE, Z65635E0)

wget https://www. dragonwake. com/download/LubanCat4/7-srccode/tutorial/CSAIEG358803 lubancat ai manual code. zip
# 2N g I

pwd

/home/cat/lubancat_ai_manual_code/example/yolov5/cpp

# 2N g I

cat@lubancat:”/lubancat_ai_manual_code/example/yolov5/cpp$ . /build-1linux. sh —t rk3588

SURANNETTHE (BT 1724823 XA LVENTZLOEZFOEEMED) | BEOET T 7
ANBAERENET (install/rk3588_linux 54 L7 M VIHRAE) o Fa2a— MU T7TAT A NTlE, EigHE
MREATWVD, TOT 4 L7 MUICBEBILC a7 L 5F T LET,

2 PC 75> 6 Wit D rknn F 7 /L & ik

(yolov5) csun@CSUN-PC—

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolovbs$ scp
model/yolovbs. rknn

cat@192. 168. 11. 241: /home/cat/lubancat_ai_manual_code/example/yolovs/cpp/install/rk3588_1inux/mo
del/

cat@192. 168. 11. 241’ s password:

yolovbs. rknn 100% 8181KB 88.4MB/s  00:00

% . /rknn_yolovb demo <model path> <image path>
# B R 2 F T
cat@lubancat: /lubancat_ai_manual_code/example/yolov5/cpp/install/rk3588_linux$ . /rknn_yolovh
_demo . /model/yolov5s. rknn . /model/bus. jpg
load lable ./model/coco_80_labels_list. txt
model input num: 1, output num: 3
input tensors:
index=0, name=x.1, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922
output tensors:
index=0, name=172, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=1632000,
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fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003904
index=1, name=173, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size=408000, fmt=NCHW,
type=INT8, qnt_type=AFFINE, zp=—128, scale=0.003922
index=2, name=174, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000, fmt=NCHW,

type=INTS8, qnt_type=AFFINE, zp=—128, scale=0.003922

model is NHWC input fmt

model input height=640, width=640, channel=3

scale=1. 000000 dst_box=(0 0 639 639) allow_slight change=1 _left_offset=0 _top_offset=0
padding w=0 padding h=0

src width=640 height=640 fmt=0x1 virAddr=0x0x7faaeef040 fd=0

dst width=640 height=640 fmt=0x1 virAddr=0x0x556d9dbe90 fd=0

src_box=(0 0 639 639)

dst_box=(0 0 639 639)

color=0x72

rga_api version 1.10.0_[2]

rknn_run

person @ (111 230 205 523) 0.949

person @ (208 234 288 512) 0.918

bus @ (91 89 561 494) 0.787

person @ (479 206 559 518) 0. 340

rknn run and process use 36. 382000 ms

FERIFBAEDT 4 L7 FU D out. jpg IRFEINET, IVEZLDET AT AN T BT T AZONTIL,
rknn_model zoo VAT MU ZZHL T Z X0,
2. Python & A& k

YT — A 4 : yolovh/test. py

# platform machine )=V 0S ZHE L T 6 RENN Han 7> = 2 MNIE 5
if name == main_ :

if is_architecture( x86 64 ):
print (“Current platform is x86_64")
from rknn. api import RKNN
# RKNN 472 = 27 MERL
rknn = RKNN()
rknn. list_devices ()

# rknn 5 VAo — R
rknn. load_rknn (path=RKNN_MODEL)

# BEBRBEZFRE, 7 7 4 /v M k3588
ret = rknn. init_runtime (target=TARGET, device_id=DEVICE_ID)
if ret = 0:

print C Init runtime environment failed!”)

exit (ret)

elif is_architecture (' aarch64’):
print ("Current platform is aarch64”)
from rknnlite. api import RKNNLite
# Create RKNN object
rknn_lite = RKNNLite ()
# load RKNN model
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print C —> Load RKNN model’)
ret = rknn_lite. load_rknn (RKNN_MODEL)
if ret != 0:
print C Load RKNN model failed!’)
exit(ret)
print ( done’)

# Init runtime environment
print C —> Init runtime environment’)
ret = rknn_lite. init_runtime (core_mask=RKNNLite. NPU_CORE_0)
if ret != 0:
print C Init runtime environment failed!”)
exit(ret)
print ( done’)
else:
print (f”Current platform is {platform. machine()}”)
exit (0)

# ARE
img_src = cv2. imread (IMG_PATH)

src_shape = img_src. shape[:2]

img, ratio, (dw, dh) = letterbox(img_src, new_shape=(IMG_SIZE, IMG_SIZE))
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

#img = cv2.resize(img, (IMG_SIZE, IMG_SIZE))

img = np. expand_dims(img, 0)

# BT LR
print ( ——> Running model’)
if is_architecture (" x86_64"):
outputs = rknn. inference (inputs=[img], data_format=[ nhwc’ ])
elif is_architecture (' aarch64’):
outputs = rknn_lite. inference (inputs=[img])
print ( done’)

# %O

input0_data = outputs[0]
inputl_data = outputs[1]
input2_data = outputs[2]

# 1%255%h#w —> 3%85%hkw

inputO_data = inputO_data. reshape ([3, —1]+list(inputO_data. shape[-2:]1))
inputl_data = inputl_data. reshape([3, —1]+list(inputl_data. shape[-2:]))
input2_data = input2_data. reshape ([3, —-1]+list(input2_data. shape[-2:]))

input_data = 1ist()

input_data. append (np. transpose (input0_data, (2, 3, 0, 1)))
input_data. append (np. transpose (inputl_data, (2, 3, 0, 1)))
input_data. append (np. transpose (input2_data, (2, 3, 0, 1)))

boxes, classes, scores = yolov5_post_process (input_data)

if boxes is not None:
boxes = get_real_box (src_shape, boxes, dw, dh, ratio)
draw(img_src, boxes, scores, classes)
cv2. imwrite C result. jpg’, img_src)
print  Save results to result. jpg!’)

if is_architecture( x86 64 ):
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rknn. release ()
elif is_architecture (" aarch64’):
rknn_lite. release ()

17.4 2&V 7

https://github. com/ultralytics/volovb

https://github. com/airockchip/volovb/tree/master

https://github. com/airockchip/rknn model zoo
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% 18 E YOLOVE (BB AT — g )

YOLOVS 131 Y AZ AT AT —va b OV R—ME2BMLELL, AV AZ U RAET A
vr—vay (Bt AT —ay) X BT OFT7 Vs e OBETLRRERE T o2
VPa—AbEVa R0 TY, 7 V27 FONBET TR, 7V bOwE S T ~NATHTT 5%
ERHVET, A VAF AT AT —alit, A7 V27 bOYA XL, R4 T
Cxl "RV SV, BiET A4 TV 2 FEBE LY 4T ABICIETICHE T,

YOLOVS DA VAR AR T AT — a2t b DOBRLLZTV A XOETANHY ., bH/HI WD
A VAR AT AT — 9 UETIVIL yolovbn—seg T, /X7 A—ZN 200 FEL1HY AL (=
A7 KEREIL 23.4 LdH Y EHA) , Ty VRESRL AT AL ZAADT T AT L TWET, &b IEM
2ET T yolovbx—seg TI 2, HELEHE HIEWTT,

size

Model (pixels)

YOLOv3n-seg 640
YOLOv5s-seq 640
YOLOvom-segq = 640
YOLOv5l-seg 640
YOLOvSx-seq 640

mAPbO)(

50-95

27.6

37.6

45.0

49.0

50.7

mAPmaSk

50-95

23.4

3.7

37

39.9

41.4

Train time
300 epochs

A100 (hours)

80:17
88:16
108:36
66:43 (2x)

62:56 (3x)

Speed
ONNX CPU

(ms)

62.7

1733
427.0
8574

1579.2

Speed
TRT A100

(ms)

1.2
14
2.2
29

4.5

params

(M)

2.0

7.6

22.0

47.9

88.8

FLOPs

@640 (B)

el

264

70.8

147.7

265.7

COCO F—X+t v h ETD YOLOVS A Y AXZ L ABT AT —3 3 v b LOEFT LVOREE L HED L

e

YOLOvS v7.0: SOTA Realtime Instance Segmentation

40 4
= YOLOvSmM
-
& r50vd
w354 riol
v
s
£ r50./
Q YOLOv5s
° 30 —e— YOLOVS-seg
~a— sparseinst_640min
YDLOvEN — sparsemstwﬁdf(]max
—o— solov2_640min
—e— solov2_640max
25 T T T T T
0 10 20 30 40 50

ZDETIL, YOLOvh-seg ETINDFHE/RT A K Z4T\V ., yolovb—seg T /LD HAFEERIZHOWNT

PyTorch FP16 RTX3060 Latency (msfimg)

60

B

BHLET, #O%., rknpu T 7 A A2 N OEELIES L7- airockehip/yolovs VAT ~ U ZHE L.

%12 yolovb—seg ET /N ER—RNIZT 7 LTTAMLET,

18.1 YOLOVE f VY REVARET AT — gy
BREEZIER L. yolovs VARY MDY —2a—Rizru—r L, EIEBGRE A V2 =L LET,
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# anaconda D1 > X N — LT FIDIRENEGZE T = — p U T2 BZHE L, conda =2~ FafE/H L CHREZELLE T
conda create —n yolovb python=3.9
conda activate yolovb

#BRD yolovs (F=z— MY TATXMNFT v 0) 20— LFF, N2 5T 7 FeFETS
LB TEET

# git clone https://github. com/ultralytics/yolovh. git =b v7. 0

git clone https://github. com/ultralytics/yolovb

cd yolovb

git checkout -b v7.0

# M =g XA LET
pip3 install -r requirements. txt

18.1.1 A VAREVARAEBT AT — g VOB T A B

V—RAa— K& 7 na—2 U7#%. segment/predict. py ZfH L TEHELE T A LTA V AHX
2B T AT —a VORERT A M EITWET,

# yolovbs—seg. pt 7 74 /& K27 — N

wget https://github. com/ultralytics/yolovb/releases/download/v7.0/yolovbs—seg. pt

# segment/predict. py D/NT X — X

# —weights ETNDELR T 74 NEIHELET, 774/ F TIETAKDER T 74 L& L, FIEIEHFIZ B T4 0
= NEXAFT

# —source 7 A NI BB FENTET AT 7 A B IEELET

(. toolkit2_env) (base) csun@CSUN-PC-

0013:7/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolovb-seg$ python
segment/predict. py —weights yolovbs—seg. pt —source . /bus. jpg

segment/predict: weights=[ yolovbs—seg.pt’ ], source=./bus. jpg, data=data/cocol28.yaml,
imgsz=[640, 640], conf_thres=0.25, iou_thres=0.45, max_det=1000, device=, view_img=False,
save_txt=False, save_conf=False, save_crop=False, nosave=False, classes=None
agnostic_nms=False, augment=False, visualize=False, update=False, project=runs/predict-seg
name=exp, exist_ok=False, line_thickness=3, hide_labels=False, hide_conf=False, half=False,
dnn=False, vid_stride=1, retina_masks=False

YOLOvH v7.0-331-gab364c98 Python—3.8. 10 torch-2. 1. 0+cul2l CPU

Fusing layers. ..

YOLOvbs—seg summary: 224 layers, 7611485 parameters, 0 gradients, 26.4 GFLOPs

image 1/1 /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolovb—
seg/bus. jpg: 640x640 4 persons, 1 bus, 128.5ms

Speed: 0.6ms pre—process, 128.bms inference, 0.9ms NMS per image at shape (1, 3, 640, 640)
Results saved to runs/predict-seg/exp

7 A NEBOFERIL runs/predict-seg/exp T 4 V7 M UITRIFSIVE T,
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kLA e‘ .
11persorperson 0.87 Mperson

b AL

18. 1.2 yolovb-seg ET/VDOH T

yolovh—seg IO a— R 7 L — AT =7 (2SN TEBY, FL—=27 T A b, HGERE
Da— Ry MY XY —ZAa3— K segment 74+ /NVFIZHY E7, y—x:—F@T—%%ﬁ%ym%m@
HERULTHY, EIT—FEy b, *v NT—7E5, B, BLOTHMHEEOH S NET SN TWE
SR

Fy NI —7#EETIE, yvaml 77 ANVEFEHL TRy NV—J 2R LET, B AV T—Ta v
ERHOET VR Yy NT =7 I TREDO~y RENRR D720 T, BiOH L LT3, yolovbs—seg. yaml
& yolovbs. yaml ZHZ & - Th#Ed 5 & (YOLOVS V7.0) . ATDOXD XK S22 7,

# yolovbn—seg. pt 7 7 4 /L& K27 — N

(. toolkit2_env) (base) csun@CSUN-PC-

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolov5$ diff
models/yolovbs. yaml models/segment/yolovbs—seg. yaml

6¢c6

< width_multiple: 0.50 # layer channel multiple

> width_multiple: 0.5 # layer channel multiple

4848
< [[17, 20, 23], 1, Detect, [nc, anchors]], # Detect(P3, P4, P5)
> [[17, 20, 23], 1, Segment, [nc, anchors, 32, 256]1, # Detect(P3, P4, P5)

T PU—Z7N®D Segment EE Y 2 —/VIEWAKE D Detect EV a— L EMALTED, &M
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WAy 7 AD~ A7 FEEZBMLTCWET, o, M4 T lProto) EWH=a2—F /LRy NT—7F
ZEML, RO~ 2 7 2H T LET,

129 class Segment(Detect):

130 # YOLOv5 Segment head for segmentation models

131 def _ init__(self, nc=8@, anchors=(), nm=32, npr=256, ch=(), inplace=True):

132 """Initializes YOLOv5 Segment head with options for mask count, protos, and channel adjustments."""
(i, super().__init__(nc, anchors, ch, inplace)

134 self.nm = nm # number of masks

135 self.npr = npr # number of protos

136 self.no = 5 + nc + self.nm # number of outputs per anchor

137 self.m = nn.ModuleList(nn.Conv2d(x, self.no * self.na, 1) for x in ch) # output conv

138 Iself.proto = Proto(ch[@], self.npr, self.nm) # protos I

139 self.detect = Detect.forward

FEHZOWTIL Y — A 22— K yolovh/models/yolo.py Z&M L TL 72Xy,
KIZ yolovb-seg ET VO ERTAHAEL LY, £7 onnx T VETV AKR—FL, LTz
<~ REERHLET,

% —weights TT/NDEZRT 7 4 NEHELFT, T 74/ N CIHERNLDEZR T 717 L/ L, FIafEHFEIC AT
= RFEhFET

(. toolkit2_env) (base) csun@CSUN-PC-

0013:~/linuxshare/work/AI/ jupyter/lubancat_ai_manual_code/example/yolovb$ python export.py ——
weights yolovbs—seg. pt ——include onnx

export: data=data/cocol28.yaml, weights=["yolovbs—seg.pt ], imgsz=[640, 640], batch_size=I,
device=cpu, half=False, inplace=False, keras=False, optimize=False, int8=False
per_tensor=False, dynamic=False, simplify=False, opset=17, verbose=False, workspace=4,
nms=False, agnostic_nms=False, topk_per_class=100, topk_all=100, iou_thres=0. 45,
conf_thres=0. 25, include=[ onnx’ ]

YOLOv5 v7.0-331-gab364c98 Python-3.8. 10 torch-2.1.0+cul2l CPU

Fusing layers. ..
YOLOvbs—seg summary: 224 layers, 7611485 parameters, 0 gradients, 26.4 GFLOPs

PyTorch: starting from yolovbs—seg.pt with output shape (1, 25200, 117) (14.9 MB)

ONNX: starting export with onnx 1.14.1...
ONNX: export success & 0.7s, saved as yolovbs—seg. onnx (29.5 MB)

Export complete (1.0s)
Results saved to /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolovb—

seg
Detect: python segment/predict.py —weights yolovbs—seg. onnx

Validate: python segment/val.py ——weights yolovbs—seg. onnx

PyTorch Hub: model = torch. hub. load C ultralytics/yolovh’, ’custom’, ' yolovbs—seg.onnx ) #

WARNING SegmentationModel not yet supported for PyTorch Hub AutoShape inference
Visualize: https://netron. app
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ETMIBI L T 4 L2 R UIT yolovbs—seg.onnx & L CTHRFE 4L, Netron ZfEH L CET L%
b TE LT,

INPUTS

images  name: images

tensor: float32[1,3,640,648]
OUTPUTS

output0  name: output0

tensor: float32[1,25200,117]

outputl  name: output1

tensor: float32[1,32,160,160]

yolovb-seg DFEHRIT 2 TN TWET,  loutput0] (TMHAIR T, KITIE 1%25200%177
T, WODORTIT ANy FH A X, 2 FHORTIE 25200 HOH T (3%[80%80+40%40+20%20]) . 3 FHH
DOWITIE 117 (85+32) T, HwAID 85 7 4 —/L KiZit 4 DOEIEEM (cx, cy. w, h) | FEE, B
TR DI T AAaTNEENTWVWET, D 32 74—/ NIFEHMHEAR Y 7 2D~ 2725 TT,
loutputl] IZEZ AT —a UkER (A7) T, WILIE 32%160%160 T,

WK Ry DB ALFRIE yolovh DR E —H L TRV, A VAX AR T AT —2 3 Va5 D
BAET, BEER 7 ANO~ AR E 70 h~A 7 ZNEVPRTHZETA VAR AR T AT —
arvOMNRERDZENTEET,

18. 2 airockchip/yolovd D7 & b

rknn | yolovb-seg ET /A& T S aA 357 A FTlE, ultralytics/yolovbs Y — A=z — RKZ&ffH
LCETIIHRUER Y NU— I REEEZE T 50, rhknn 22D airockchip/yolovs UARY R U Z{HH L
F3, ZOUVRY MU D yolovs X rknpu T /34 AL STV ET:

- focus/SPPF 71 v 7 Zfgift. L, RIUAERTEVRWA T 4 —v o 2255

) —REEE L, TG post_process ZHIR (BAFEE/LLEH L\ -9D)

*RelU % SilU bV IZT7 7T 4 _—var@e LTHEH (ZOVRY R AL THLWLE
TN N—=U TG BICORESHRZONET)

ZOVRY MU EFEHLTER RKNPU (AT HET VA RL—=0 T LTI AR— T 50,
ultralytics/yolovb ThrL—=U F LEEETAEZMERHLCZIOIRY MY 2f#iH LT RRKNPU (25T 5
ETF)NET T AR—FLET,

18.2.1 EFT VDY AR —k

Z ZTIZ, ultralytics/yolovs UARY MU DEALT 7 A /L% L, airockchip/yolovs U ARY b
U@ export.py i@ LT onnx BT /LA T AR—hKLET,
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g HHRT 7oA L& Hi?

Y wget https://github. com/ultralytics/yolovs/releases/download/v7. 0/yolovbs—seg. pt

# onnx EFNHFTZ IN—PL, include #15E LRV E T 740 T onnx ETINPL I AR — I FET

(. toolkit2_env) (base) csun@CSUN-PC—

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolovb—seg$mkdir airockchip

&& cd airockchip

git clone https://github. com/airockchip/yolovb. git

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov5-
seg/airockchip/yolovb$ python export.py ——rknpu —weights yolovbs—seg. pt ——include onnx

export: data=data/cocol28. yaml, weights=["yolovbs—seg.pt ], imgsz=[640, 640], batch_size=1,
device=cpu, half=False, inplace=False, keras=False, optimize=False, int8=False, dynamic=False
simplify=False, opset=12, verbose=False, workspace=4, nms=False, agnostic_nms=False,
topk_per_class=100, topk_all=100, iou_thres=0.45, conf thres=0.25, include=[ onnx ], rknpu=True
YOLOvH v4. 0-1657-gd25a075 Python—3.8. 10 torch-2. 1. 0+cul2l CPU

Fusing layers...

YOLOvbs—seg summary: 224 layers, 7611485 parameters, 0 gradients, 26.4 GFLOPs

———> save anchors for RKNN

[[10.0, 13.0], [16.0, 30.0], [33.0, 23.0], [30.0, 61.0], [62.0, 45.0], [59.0, 119.0], [116.0,
90.0], [156.0, 198.0], [373.0, 326.0]]

export segment model for RKNPU

PyTorch: starting from yolovbs—seg.pt with output shape (1, 255, 80, 80) (14.9 MB)

ONNX: starting export with onnx 1.14.1...
ONNX: export success & 0.8s, saved as yolovbs—seg.onnx (29.1 MB)

Export complete (1.2s)
Results saved to /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_ code/example/yolovb—
seg/airockchip/yolovh

Detect: python segment/detect.py ——weights yolovbs—seg. onnx
Validate: python segment/val.py ——weights yolovbs—seg. onnx
PyTorch Hub: model = torch. hub. load C ultralytics/yolovh’, ’custom’, ' yolovbs—seg.onnx ) #

WARNING SegmentationModel not yet supported for PyTorch Hub AutoShape inference
Visualize: https://netron. app

yolovbs—seg.onnx ET /WI B L > FT 4 L7 b UIZERIES 4L, RK_anchors. txt 7 7 A LN ERKR S
NET, ZOT7AMIET o I—DEPRFESH, BTHR—=FD CH+ T7urA A MIEHSET,

Netron Z{ff L T yolovbhs—seg.onnx T N ZHRTEET, FOETFTNLOHIEROKD X H Iz
o TWVET,
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INPUTS

images  name: images

tensor: float32[1,3,640,640]

QUTPUTS

output0  name: output0

tensor: float32[1,255,80,80]

outputl  name: output1

tensor; float32[1,96,80,80]

376 name: 376

tensor: float32[1,255,40,40]

377 name: 377

tensor: float32[1,96,40,48]

379 name: 379

tensor: float32[1,255,20,20]

380 name: 380

tensor; float32[1,96,20,20]

371 name: 371

tensor: float32[1,32,160,160]

M EIC 2 TP TOET, —H ITREER T, b2 —fixe s AT —va VR T,
BALFLE Sy D EALN B FEV R RN, BT VORI IE CPU TR S, 7 /1L 3 FEO W
A XOF M~ v T EREBEH L ET,

R~ > 7 A X 80%80 ZfllcE 5 &, BAETHH S/ —FiZ 2 2 (AU AZ AR T AT —
varv AT =R EMERBHEN G TCOET) T, 1%255%80%80 & 1%96%80%80 T, FiE D/ — K
1%[3%(80+5) 1%80%80 TlE, 3 IV v KD 3 DT v h—%HK L, (B+80) 1IEFET o I—IlEGEND
HHRZRLET, 51X 4 DOMEEE (x, yo wo h) & 1 SDOEEELZRL, BEEXZOZY v FHN
WA T2 "RTFET HWHREZ T LET, 80 1L coco T—H Y hD 80 VT ADAaT 2#ELET,
BB D — R 1x[3%32]%80%80 [IMMAR v 7 AD~ A7 F AR L ET,

B%ED [371) /—RFETAORIT AT —2 a UERT, BAFITIEER Y 7 AND~ A 775
<~ MU w7 RALEDREEITV, KRBT AT — a VI REHBET,

18.2.2 rknn BT N~DLEW L BB 25 2 b

KIZ. rknn—toolkit2 > — /L (rknn—toolkit2 BBEDA A M—)VIIRTOZ L HM) ZHEH LT
onnx FF /% rknn BFICEH L, ELT X N EITWVET,
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P 7Y — R 1 onnx2rknn. py (BEHOYV TV T 0 ST L)

# LI~ =a2 TV EEE : https://www. dragonwake. com/download/LubanCat4/1-manual/CSATEG358803_Embedded—Al-

Development=guide. pdf
import os
import sys
import numpy as np
from rknn. api import RKNN

# =7 AKR— 45 rknn BT ILDIIA
RKNN_MODEL = . /model/yolov5s—seg. rknn’

# ONNX BT /LD A
MODEL_PATH = . /yolovbs—seg. onnx’

DATASET_PATH = . /dataset. txt’
DEFAULT_QUANT = True

# 774/ MEIrk3588 7T v N T — A
platform = “rk3588”

. s . ).
if _name_ == _ main__ :

# RKNN 472 =27 s OFERK
rknn = RKNN (verbose=False)

# BB D% E
print( —> EFVOHE)
rknn. config (mean_values=[[0, 0, 0]], std_values=[
[255, 255, 255]], target_platform=platform)
print(C 5 7T)

# BT IVDFEIRIATIA
print ( —> ETF LD IAL)
ret = rknn. load_onnx (model1=MODEL_PATH)
firet = rknn. load_pytorch (model=MODEL_PATH, input_size_list=[[1, 3, 640, 640]])
if ret != 0:
print ( EFT /L OFHFARIKLE L)
exit(ret)
printC 52 1)

# EF/LDOENLR
print( —> EF /LD ENL K)
ret = rknn. build(do_quantization=DEFAULT_QUANT, dataset=DATASET PATH)
if ret != 0:
printC EF LD ENL RIZKLE L)
exit (ret)
print(C 5 7T)

# rknn T VDT T AR— b

print( —> rknn ©FT /LD AKR— 1)

ret = rknn. export_rknn (RKNN_MODEL)

if ret != 0:
print C rknn €7 /L DT AR — MR LE L)
exit(ret)

printC 7€ 1)

# KT, )7« L2 b V. /snapshot
#print C —> FEESHT)
firet = rknn. accuracy_analysis(inputs=["./subset/000000052891. jpg’ 1)
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#if ret != 0:
#  print CHEEATIZRRLE LZD)
# exit (ret)
fprintC 5877)

#VU—2

rknn. release ()

onnx2rknn. py 82 75 ANDETFNANRA, 7 AR—NETFANRA, BEIORT Ty N7+ —A5E

HL, 7087 7L%FfT7LC rkon €7V E T AR—sLET (T 74V NTEILERR) . T 74V
KCIEH LY T 4 27 bU D model/yolovbs—seg. rknn I[ZRFESNE T,

#
#
#

e

I
I
I
W

I
I
W
W

W

W

I

(.
seg$ python onnx2rknn. py

airockchip/yolovs/export. py I D HIT S #17= yolovbs—seg. onnx & yolovb-seg 7 4 /b4 —(Z = E'—
yolovb-seg 7 4 /L% —|ZFE) L, python onnxZrknn. py & 7T
toolkit2_env) (base) csun@CSUN-PC-0013:"/1inuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/yolovh—

rknn—toolkit2 version: 2.0.0b0+9bab5682

—> BT ILOHKE
ST
> BT ILDFEHAI

It is recommended onnx opset 19, but your onnx model opset is 12!

I Model converted from pytorch, ' opset_version’ should be set 19 in torch. onnx. export for successful convert!

Loading : 100% | [N EEEEEEENNE RN | 139,139 [00:00<00:00, 24309.23it/s]

ST
-—> EFILDOEINLR

build: found outlier value, this may affect quantization accuracy
const name abs_mean abs_std outlier value
onnx: :Conv_382 0.81 1.29 -13. 844

GraphPreparing : 100% | [ N R ERENIRENEERINERNEN RN (59/159 [00:00<00:00, 9545.88it/s]

Quantizating : 100% | HENNEGEGEGNINGGGGNEEEEEEREEENEEEENEEEEEE | 159/159 [00:00<00:00, 289.84it/s]

build: The default input dtype of ~images’ is changed from ' float32’ to ~int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime APT!

build: The default output dtype of ’output0 is changed from ’float32 to ’int8 in rknn model for

performance!

Please take care of this change when deploy rknn model with Runtime API!
build: The default output dtype of ’outputl’ is changed from ’float32 to ’int8 in rknn model for

performance!

Please take care of this change when deploy rknn model with Runtime API!

build: The default output dtype of 376" is changed from ’float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

build: The default output dtype of 377 is changed from ’float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

build: The default output dtype of 379" is changed from ’float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

build: The default output dtype of 380" is changed from ’float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

build: The default output dtype of 371" is changed from ’float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

rknn building ..

I rknn buiding done.

SET

—> rknn EF DT T AKR— k
SET
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rknn—toolkit2 Y — /L OHEHEER— N7 X MEREAZMEHT 512X, A— K% USB adb E72idxr> hU
— 7 adb THRAPMIEE L., adb BN IEW THDH Z & 2R L THH, A— RO rknn_server %
L ET, FHMETRTOEOEIEFIELZSZML T LI,
TNV —R 20 test.py (BEHOY T AT T TN

- > - o
if _name__ == _ main__ :

if is_architecture( x86 64 ):
print ("Current platform is x86_64")
from rknn. api import RKNN
# RKNN 472 = 27 MERL
rknn = RKNN()
rknn. list_devices()

# rknn 5 VAo — R
rknn. load_rknn (path=rknn_model_path)

# EMEREEZFE, 7 7 4 /b bid rk3588
ret = rknn. init_runtime (target=target, device_id=device_id)
if ret != 0:

print C Init runtime environment failed!”)

exit (ret)

elif is_architecture (' aarch64’):

print ("Current platform is aarch64”)

from rknnlite. api import RKNNLite

# Create RKNN object

rknn_lite = RKNNLite ()

# load RKNN model

print C —> Load RKNN model’)

ret = rknn_lite. load_rknn (rknn_model_path)

if ret = 0:
print ( Load RKNN model failed!’)
exit(ret)

print C done’)

# Init runtime environment
print ( —> Init runtime environment’)
ret = rknn_lite. init_runtime (core_mask=RKNNLite. NPU_CORE_0)
if ret = 0:
print ( Init runtime environment failed!’)
exit(ret)
print C done’)
else:
print (f”Current platform is {platform. machine()}”)
exit (0)

# AJIRRGE

img_src = cv2. imread (IMG_PATH)

src_shape = img_src. shapel:2]

img, ratio, (dw, dh) = letterbox(img_src, new_shape=(IMG_SIZE, IMG_SIZE))
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

fimg = cv2.resize(img, (IMG_SIZE, IMG_SIZE))

img = np. expand_dims (img, 0)

HH H = =

img_src = cv2. imread(img_path)
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if img_src is None:
print ("Load image failed!”)
exit ()
src_shape = img_src. shape[:2]
img, ratio, (dw, dh) = letter_box(img_src, IMG_SIZE)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

t T HER
print ( ——> Running model’)
if is_architecture(’ x86_64"):
outputs = rknn. inference (inputs=[img])
elif is_architecture (' aarch64’):
outputs = rknn_lite. inference (inputs=[img] , data_format=[ nhwc’ ])
print (' done’)

boxes, classes, scores, seg_img = post_process(outputs, anchors)

if boxes is not None:
real_boxs = get_real box(src_shape, boxes, dw, dh, ratio)
real_segs = get_real_seg(src_shape, IMG_SIZE, dw, dh, seg_img)
img p = merge_seg(img_src, real_segs, classes)
draw(img_p, real_boxs, scores, classes)

cv2. imwrite (“result. jpg”, img_p)

if is_architecture( x86 64 ):
rknn. release ()

elif is_architecture( aarch64’):
rknn_lite. release ()

TARNTBT T AE, TAAAR DD, ETANA, BIOY—F Y T Ty N7+ —LEaEETHY
ERBDES, Ta s T LEBETTLE. R result. jpg IBRIFESNLET,
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rknn—toolkit2 Y — /L&A L CAR— RIZHE L CTT A 21TV, KESHT. AT Uiz & o
EHLITZ2 F T, ZEMIE rknn—toolkit2 v~ == 7 AESRL T XU,

18.2.3 "— FEDTFTFa A AV M TR b

wIZ, rknn_model zoo UARY LU DTS C+ T/ AL Mz T, "R—FKETTFY
0A A NTARNETWET, Fa— NI TATANOHIL, SEROY T VT 0 s T AR L TL
7230,

L.CHTFrA LT AR

Fa2— MU TILT A MIT lubancat—4 A~— R ETirbivET

B BREHDY T T 2 T A FE)E rknn_model zoo VIR NYD T2 S TFAFR— NI T m2— N FEF

wget https://www. dragonwake. com/download/LubanCat4/7-srccode/tutorial/CSAIEG358803_lubancat_ai_manual_code. zip

& g PCINIZ ZEH S 175 yolovb—seg. rknn & 35— NIZERE

cat@lubancat:”/lubancat_ai_manual_code/example/yolovb_seg/cpp$ 1s

CMakeLists. txt 1image_utils.c postprocess.cc rknpu2 yolovb_seg. h

yolovbseg videocapture_demo. cc

build-linux. sh image_utils.h postprocess.h  yolovb-seg.rknn yolovbseg demo. cc

BN — N ETHEHBES 7070 7 FAF 2Ny L L FT (cmake & gee DA R F—I L3P EETF) , build-1inux. sh

XY hNEETL, -t 7 aTE— NN NEEELFT (F=z— V77 X NI lubancat—4, rk3588) .

d 7> a8 rga2 XEFVEDLTE 46 KD T NLZXTEHENZL, —2 47> 34322~ % — 74X
(rknn &7/ 18 #{F) ZHTEZEEFNLFT

cat@lubancat:~/lubancat_ai_manual_code/example/yolovs_seg/cpp$ . /build-linux. sh -t rk3588 —-d -z

. /build-linux. sh -t rk3588 —-d -z

TARGET_SO0C=rk3588
INSTALL_DIR=/home/cat/lubancat_ai_manual_code/example/yolovb_seg/cpp/install/rk3588_linux
BUILD_DIR=/home/cat/lubancat_ai_manual_code/example/yolovb_seg/cpp/build/build_rk3588_1inux
ENABLE_ALLOC_DMA32=TRUE

ENABLE_ZERO_COPY=TRUE

CC=aarch64-1inux—gnu—gcc

CXX=aarch64-1inux—gnu—g++

—— The C compiler identification is GNU 10.2.1

—— The CXX compiler identification is GNU 10.2.1

—— Detecting C compiler ABI info

—— Detecting C compiler ABI info — done

—— Check for working C compiler: /usr/bin/aarch64-1inux—gnu-gcc — skipped

—— Detecting C compile features

—— Detecting C compile features — done

—— Detecting CXX compiler ABI info

—— Detecting CXX compiler ABI info - done

—— Check for working CXX compiler: /usr/bin/aarch64-1inux—gnu-g++ — skipped

—— Detecting CXX compile features

—— Detecting CXX compile features — done

—— Found OpenCV: /usr (found version “4.5.17)

—— Configuring done

—— Generating done

—— Build files have been written to:
/home/cat/lubancat_ai_manual_code/example/yolovb_seg/cpp/build/build_rk3588_1inux
Scanning dependencies of target rknn_yolovbseg demo

Scanning dependencies of target yolovbseg videocapture_demo

[ 10%] Building CXX object CMakeFiles/rknn_yolovbseg_demo. dir/rknpu2/yolovs_seg. cc. o
[ 40%] Building CXX object CMakeFiles/rknn_yolovbseg_demo. dir/postprocess. cc. o
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[ 40%] Building CXX object CMakeFiles/yolovbseg videocapture_demo. dir/yolovbseg videocapture_demo. cc. o
[ 40%] Building CXX object CMakeFiles/rknn_yolovbseg_demo. dir/yolovbseg_demo. cc. o

[ 50%] Building CXX object CMakeFiles/yolovbseg_videocapture_demo. dir/postprocess. cc. o

#.. BH ..

[100%] Linking CXX executable yolovbseg videocapture_demo

[100%] Built target rknn_yolovbseg demo

[100%] Built target yolovbseg videocapture_demo

[ 50%] Built target yolovbseg videocapture_demo

[100%] Built target rknn_yolovbseg_demo

Install the project..

—— Install configuration:
—— Installing: /home/cat/lubancat_ai_manual_code/example/yolov5_seg/cpp/install/rk3588_linux/1ib/librga. so

— Installing: /home/cat/lubancat_ai_manual_code/example/yolov5_seg/cpp/install/rk3588_linux/1ib/librknnrt. so
—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov5_seg/cpp/install/rk3588_linux/. /rknn_yolovbseg demo

—— Set runtime path of

” /home/cat/lubancat_ai_manual_code/example/yolovbh_seg/cpp/install/rk3588_linux/. /rknn_yolov5seg_demo” to
“$ORIGIN/1ib”

—— Installing:

/home/cat/lubancat_ai_manual_code/example/yolov5_seg/cpp/install/rk3588_linux/. /yolovbseg_videocapture_demo
—— Set runtime path of

”/home/cat/lubancat_ai_manual_code/example/yolovb_seg/cpp/install/rk3588_linux/. /yolovbseg_videocapture_demo”
to “$ORIGIN/1ib”

— Installing: /home/cat/lubancat_ai_manual_code/example/yolov5_seg/cpp/install/rk3588_1inux/model/bus. jpg
—— Installing:

/home/cat/lubancat_ai_manual code/example/yolovb_seg/cpp/install/rk3588 linux/model/coco_80_labels list. txt
— Installing: /home/cat/lubancat_ai_manual_code/example/yolov5_seg/cpp/install/rk3588_1inux/model/yolov5s—
seg. rknn

»nr

RAEHIZ 7 1 7 F A install/rk3588_linux 7 4 L7 M VITRAFSNET, 77 4/0 F Tl
rknn_yolovbseg demo & volovbseg videocapture demo @ 2 DD 71 7T ANARKR I E T,

rknn_yolovbseg demo Vo N7 T AEFETTHE, T T AT npu HEEREFER L CULER L,
FERERFLET,

B AR T g L N DT 7 E R L FE T
cat@lubancat:~/lubancat_ai_manual_code/example/yolov5_seg/cpp/install/rk3588_linux$ 1s
1lib model rknn_yolovbseg demo yolovbseg videocapture_demo
t T I AFETLF T, rknn yolovbseg demo <model path> <image path>
cat@lubancat:”/lubancat_ai_manual_code/example/yolovh_seg/cpp/install/rk3588_linux$ . /rknn_yolovhseg demo . /mod
el/yolovbs—seg. rknn . /model/bus. jpg
load lable . /model/coco_80_labels_list. txt
rknn_api/rknnrt version: 1.6.0 (9a7b5d24c@2023-12-13T17:31:11), driver version: 0.9.2
model input num: 1, output num: 7
input tensors:

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800, fmt=NHWC, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003922
output tensors:

index=0, name=output0, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=1632000, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003902

index=1, name=outputl, n_dims=4, dims=[1, 96, 80, 80], n_elems=614400, size=614400, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=18, scale=0.018347

index=2, name=376, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size=408000, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=-128, scale=0.003922

index=3, name=377, n_dims=4, dims=[1, 96, 40, 40], n_elems=153600, size=153600, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=32, scale=0.019994

index=4, name=379, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003917

index=5, name=380, n_dims=4, dims=[1, 96, 20, 20], n_elems=38400, size=38400, fmt=NCHW, type=INTS,
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qnt_type=AFFINE, zp=35, scale=0.021878
index=6, name=371, n_dims=4, dims=[1, 32, 160, 160], n_elems=819200, size=819200, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=-110, scale=0.015716
model is NHWC input fmt
model input height=640, width=640, channel=3
scale=1. 000000 dst_box=(0 0 639 639) allow_slight_change=1 _left_offset=0 _top_offset=0 padding w=0 padding h=0
src width=640 height=640 fmt=0x1 virAddr=0x0x7fa545b040 fd=0
dst width=640 height=640 fmt=0x1 virAddr=0x0x7f9ebd6000 fd=17
src_box=(0 0 639 639)
dst_box=(0 0 639 639)
color=0x72
rga_api version 1.10.0_[2]
rknn_run
person @ (212 242 285 512) 0.871
person @ (111 242 224 534) 0.857
person @ (473 233 558 521) 0.826
bus @ (100 133 547 460) 0.820
person @ (79 328 125 519) 0.491
rknn run and process use 104. 323000 ms

FERIII LV T 4 L7 U out. jpg IRFEINET, Yo7 0l T LADT A MERIZKRDK
DEHITHRY ET
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F AT~ TR T yolovbseg videocapture_demo Yo Tl T A EITTHE, B AT TH
¥ 7T ¥ LB 2 s L CRRLET,

# yolovbseg videocapture demo <model path> </path/xxxx.mp4d> / <0/1/2>
Y ZZ X Zdev/videoll #MFINH T

cat@lubancat:~/lubancat_ai_manual_code/example/yolovh_seg/cpp/install/rk3588_linux$ . /yolovhseg videocapture de
mo . /model/yolovbs—seg. rknn 11

TAMMIH AT BPEFICHER SN TS Z L 2B LTSN, £, Yo7y n s T L
opencv AL ET, VAT AT opencv DA VAP —=ILEINTWAI LEMRLTLLEEIN, B4 Ta
VXAV T2 opency HEATAEAIX. Vo7 u s T AD (Makelists. txt 7 7 A IV E{EIE L,
opencv 7A 7T VDNRAZELLFHELTLIEE W, HlziE:

yolovb_seg/cpp/CMakeLists. txt

cmake_minimum_required (VERSION 3. 10)

project (rknn_yolovbseg demo)

set (CMAKE_INSTALL_RPATH “$ORIGIN/1ib”)

SET (CMAKE_CXX_FLAGS ”$ {CMAKE_CXX_FLAGS} -pthread”)

# AT LDF 7 /4 O OpenCV &9
#find_package (OpenCV REQUIRED)

BHOa AL TA R b=/ LTz OpenCV Z 883, TFED OpenCV_DIR NAZZEH L T ZEWN
set (OpenCV_DIR /path/opencv/1ib/cmake/opencv4)

find_package (OpenCV REQUIRED)

file(GLOB OpenCV_FILES ~§{0OpenCV_DIR; /.. /.. /libopencv*")

install (PROGRAMS § {OpenCV_FILES} DESTINATION lib)

# LU &N

2.Python ¥ 7u A &5 R b

7 N— M TET

cat@lubancat:” /lubancat_ai_manual_code/example/yolov5_seg$ python test.py

Current platform is aarch64

—> Load RKNN model

done

——> Init runtime environment

T RKNN: [22:17:29.851] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)

T RKNN: [22:17:29.851] RKNN Driver Information, version: 0.9.2

T RKNN: [22:17:29.851] RKNN Model Information, version: 6, toolkit version: 2.0.0b0+9bab5682 (compiler version:
2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2, target platform: rk3588, framework name: ONNX
framework layout: NCHW, model inference type: static_shape

done

——> Running model

done

input_data shapes: [(1, 255, 80, 80), (1, 96, 80, 80), (1, 255, 40, 40), (1, 96, 40, 40), (1, 255, 20, 20), (1,
96, 20, 20), (1, 32, 160, 160)]
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person @ (744 41 1152 711) 0.841
person @ (143 203 847 714) 0.806

tie @ (434 439 499 709) 0.704

TANTO T TNE, BETNANRAREEZERTHILENSHY 3, 707 052F 75 L., HEE
1% result. jpg IZRESNE T,

18.3 &V 7

https://github. com/ultralytics/yolovh
https://github. com/airockchip/yolovh
https://github. com/airockchip/rknn_model zoo
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7 19 E YOLOvS

Ultralytics YOLOvS 1Z. LLRG® YOLO NR—T 3 VOREEIZIIZ LT, HLWERE L SGEAZEA L,
PERE & R#MEZ S HZm E S E L=, YOLOVS 1%, Ul CIEFEN W TWERETH Y . Wikt LB
B, A AZ U RSE] WG E, REBWEE X A7 1T T,

YOLOV8 (213, n, s.m, 1. BER x ® 5 DORLAHAETFTAYA XOHEF N —=0 T INT-FF
NWHY ET, BIpDHY A XOET N OWEKREOIEMEIZLLTO®@mY T

ARFETIX, YOLOVE DA & Mg rH 2 fEHIC7 A K L, Lubancatd R — K ETOTF 7 rA A
NeTARLET,

By b TAPMREE : R— KO AT A% Debianll, PC 1% ubuntu20. 04, PyTorch % 2.1.0,
rknn-Toolkit2 /X—373 > 2.0.0b

19. 1. YOLOvS BHEIREEA ' A b—/b

conda ZfEH U CIRABEREZ/ER L, ultralytics BEBREEA A A =L LT yolo a2~ K%
TARMLET, ZHICLV ., % T airockchip/ultralytics_yolov8 ZEH L CTETNLEZ T I AR — T3
IZODERBENENET, HDHWE, BTNV AR— Ok v a IEEEALT
airockchip/ultralytics_yolov8 &2 @ —> L. requirements. txt [ZHEODWTERELZ A LV A M—1T 52
EHTEET,

# conda #1EH L TIKIREE & (Eik
conda create —n yolov8 python=3.8
conda activate yolov8

# pytorch 72 F'&+4 > X h—Ib, FIDHI &%

#YOLOVE &4 >R h—rb, I~ NEEBZEEH L T1 X p—
pip install ultralytics —i https://pypi.org/simple

B B30T IR Forma—2 L To R —rL
git clone https://github. com/ultralytics/ultralytics. git
cd ultralytics

pip install -e .

B4R NP LD, yolo I~ NEEH L TAN—2"3 > 2R

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics$ yolo version
8.2.48

A A M=V, yolo a2~ RE/MIX Python 702 7 Z A% L TCET LD ML —=0 77 VO
VEZATH Z LN TEET,
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19.2. YOLOvS ¥k
19.2. 1. YEBRHEOERT X b

BRIEARICT A M T 272012, ETAKXIA PO BERELT7 7 A NV EZRELET (FUm
—RFLZ2<TH, yolo a2~ RTAKDER ML —=0 VT ELOBELLZIRET D L HBWICKX Y m— R
SNEY) . 0%, ETNAEMHLTTFRIZITVET,

R (YN P DELEGIRIGFT S/20DT 7 L2 PV EFkL,

4 Hoa Lz — N (https://github. com/ultralytics/ultralytics/tree/main 7256)

8 FEIFTFETE D 2— NET, yolo 2~ NTHEHNZ S D> 0 — NI FET,

wget https://github. com/ultralytics/assets/releases/download/v0.0.0/yolov8n. pt

# 7R PEBEIREGFTEF T, LLFOGIHIREFT S0, KL G EITYT > 7 HIREFL TS S0
wget https://ultralytics. com/images/bus. jpg

E HBWVNT NN om—2 TAL R =i

git clone https://github. com/ultralytics/ultralytics. git

cd ultralytics

pip install -e .

B AR ADE LIS, yolo A~ FEEH L TN—2 g &R

(. toolkit2_env) (base) csun@CSUN-PC-

0013:"/linuxshare/work/Al/jupyter/lubancat_ai_manual code/example/yolov8/ultralytics$ yolo version
8.2.48

Dk, yolo a2 REMHLTT A MEITWET :

B RADNT A —5)F X X7 5f5E L F T [detect, segment, classify], = = TIIYILI#H (detect) #7 X ML FFT, =
DINT A= LETT,

#H DONTR—H)FT— FEIFE L F T [train, val, predict, export, track], b L —=C22" FFl, TR E 7 5#ER
LET,

B FDOMDNT X —21F, model TETFTI/ZFEL, source TTHT BHEED NI ZHEL, imgsz THEHBED Y4 Xa15E L
FA, G NT X =T, LU EEMEL TS X0 - https://docs. ultralytics. com/usage/cfg/

7 TR

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics$ yolo
detect predict model=. /yolov8n.pt source=. /bus. jpg

Ultralytics YOLOvS. 2. 48 Python-3. 8. 10 torch-2.1.0+cul2l CUDA:0 (NVIDIA GeForce GTX 1070 Ti,
8106MiB)

YOLOvSn summary (fused): 168 layers, 3151904 parameters, 0 gradients, 8.7 GFLOPs

image 1/1
/home/csun/linuxshare/work/AI/ jupyter/lubancat_ai_manual_ code/example/yolov8/ultralytics/bus. jp
g: 640x480 4 persons, 1 bus, 1 stop sign, 71.5ms
Speed: 28.0ms preprocess, 71.b5ms inference, 827.5ms postprocess per image at shape (1, 3, 640,
480)
Results saved to runs/detect/predict

Learn more at https://docs.ultralytics. com/modes/predict
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“"sh

TR ST B R ITBAED runs 7 4 V7 N U IERAF S 4L, BARY 2R 8
% . /runs/detect/predict/bus. jpg T,
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19.2.2. SN L —=F

ZZTlE cocol28 ZT A ML, EFT/LE L —=0 T LFET

|yolo detect train data=cocol28. yaml model=yolov8n.pt epochs=100 imgsz=640
Fo, BAOET AL E NL—=0 7 F52 b TEET,

19.2.3. EFNV 7 AR — b (airockchip/ultralytics_yolov8)

airockchip/ultralytics volov8 ZfEH L T, rknpu @ L= FTF /L E2 =Y AR — KL, NPU T
@R R 2SI LN TEET, ZOUVRY Y T, ETAREEEINTHET

@dfl &L NPU LERICEBNWT T 4+ —< U AR, BT LVOAEBICBEI S E L,

@2 1X, 6000 HDOBEMA v 7 AN H5E, TLOET VL dfl HiEE TRy 7 ZEHET v
2V 7 ORNCELE L, 6000 [HOMBMHA >~ 7 AF_XTIZR LT dfl FHEEZITVWET, LarL, dfl 1
Eh Ry 7 ZEHET o NVZ V7| ORBRICEET DI ET, 74020 7112 100 [HOBERA >~ 7
ANFED EMET H L, dfl Ay OFHR &L 100 @iciE L, R Y Y — X iR Y Y — A O K
MEZHIR S E T,

B 21X, 6000 EOBERIR v 7 ANRBH Y, M7 7 2013 80 7 7 ADEE, L EVERRHRIET
6000 * 80 = £ 48 FlEl#V K=, Z<ORMEHEALET, Lo T, ETAEZ7 AKR—FT5
BRIC, BT ANISEMD 80 7 7 AR BEOGFHEELBML T, EEHELREICIT A NLZ Y T LE
T, (ZOBEIRFEORILTHDTHY, ETNLO L —=2 THERICKGF L E
9°) . /ultralytics/nn/modules/head.py @ 52 {TH2 5 54 THDOMEIZH D Z DAL D a A >
KNP RETHD)ZENTEET, X dHa— Nid:

cls_sum = torch. clamp (y[-1]. sum(1, keepdim=True), 0, 1)
y. append (c1s_sum)

EARMIIZ I, RKOPT README.md &R L CTL 7Z &Y,

airockchip/ultralytics_yolov8 FF /LD I AR— 2T AKLET, Fa— ) T TIE
rk opt_ vl 77U FETARMLTEBY, 207 F FIX torchseript 5 /%7 AR — K~ LET, main
T3 FEMERTHET 74/ R T onnx TET AN AR—MENDH720, rknn I[EBRT HERICET L
n— FEBAER T LMERH Y £7,

% airockchip/ultralytics yolov8 &2 12—, rk opt vl 772> F
git clone —b rk_opt_vl https://github. com/airockchip/ultralytics volov8. git

cd ultralytics_yolov8

# pL—=2 0 FRDT T yolovSn. pt % ultralytics_yolovs8 74 L2 bV IZ=E—

4 FoE, . Jultralytics/cfg/default. yaml 7 7 4 /L& Z L, FETFTI/NDNIZFHRELFT :
model: . /yolov8n.pt # (str, optional) “EF/L7 74 /LN, Hl: yolov8n. pt, yolovSn. yaml
data: ./dataset/cocol28.yaml # (str, optional) 7 —% 774 /LD NZ, i cocol28. yaml
epochs: 100 # (int) h L —=>2 2T} v 2%

# BRI T R
(. toolkit2_env) (base) csun@CSUN-PC-
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0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolov8/ultralytics_yolov8$ ex
port PYTHONPATH=. /

(. toolkit2_env) (base) csun@CSUN-PC-

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual code/example/yolov8/ultralytics_yolov8$ py
thon . /ultralytics/engine/exporter. py

WARNING Ultralytics settings reset to default values. This may be due to a possible problem
with your settings or a recent ultralytics package update.

View settings with ’yolo settings’ or at ’/home/csun/.config/Ultralytics/settings. yaml’

Update settings with ' yolo settings key=value’, i.e. ’yolo settings runs_dir=path/to/dir’
Downloading https://github. com/ultralytics/assets/releases/download/v0. 0.0/yolov8n. pt to
“yolov8n. pt’..

oo L L
IR RN | 6. 23M/6.23M [00:00<00:00, 64. 1MB/s]

Ultralytics YOLOvS. 0. 151 Python-3. 8. 10 torch—2.1.0+cul2l CPU (Intel Core(TM) i7-8700

3. 20GHz)

YOLOv8n summary (fused): 168 layers, 3151904 parameters, O gradients, 8.7 GFLOPs

PyTorch: starting from ' yolov8n.pt’ with input shape (16, 3, 640, 640) BCHW and output shape (s)
((16, 64, 80, 80), (16, 80, 80, 80), (16, 1, 80, 80), (16, 64, 40, 40), (16, 80, 40, 40), (16,
1, 40, 40), (16, 64, 20, 20), (16, 80, 20, 20), (16, 1, 20, 20)) (6.2 MB)

RKNN: starting export with torch 2.1.0+cul2l..

RKNN: feed yolov8n_rknnopt. torchscript to RKNN-Toolkit or RKNN-Toolkit2 to generate RKNN model.
Refer https://github. com/airockchip/rknn_model_zoo/tree/main/models/CV/object_detection/yolo
RKNN: export success & 4.9s, saved as ' yolov8n_rknnopt. torchscript’ (12.3 MB)

Export complete (7.8s)
Results saved to
/home/csun/1linuxshare/work/Al/jupyter/lubancat_ai_manual_ code/example/yolov8/ultralytics_yolov8

Predict: yolo predict task=detect model=yolov8n_rknnopt. torchscript imgsz=640
Validate: yolo val task=detect model=yolov8n_rknnopt. torchscript imgsz=640
data=coco. yaml

Visualize: https://netron. app

T AR—=FINTZET ML, BIEDOT 4 L7 FUNO® yolov8n_rknnopt. torchscript ([ZHR1FE S 4L
7,

19.2.4. B NVEH

At DT 7 AR — h ENTZET VL, toolkit2 ZMH LT rknn ET MICEBRTHILERSH D £9°,
toolkit2 DA A h—/WZOWTIIANRDERE A A b=k 7 g VBB LTI EEN,
rknn model zoo VAR R OFIE#BEIL, ETNEW T 07T hh a2 34 )L L, torchscript £F /%
rknn BT VIZZEHL L F9,

P 7)Y — A pt2rknn. py

import os

import sys

import numpy as np

from rknn. api import RKNN
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DATASET _PATH = .. /dataset/coco_subset_20. txt
t 77 hTCELEEIZTD
DEFAULT_QUANT = True

def parse_arg():
if len(sys.argv) < 3:
print ("Usage: python3 {} [torchscript_model path] [platform] [dtype(optional)]
[output_rknn_path (optional) ]”. format (sys. argv[0])) ;

print (” platform choose from [rk3562, rk3566, rk3568, rk3588]")
print (” dtype choose from [i8, fpl”)

print ("Example: python pt2rknn. py . /yolov8n. onnx rk3588”)

exit (1)

model_path = sys.argv([1]
platform = sys. argv[2]

do_quant = DEFAULT_QUANT
if len(sys.argv) > 3:
model_type = sys.argv[3]
if model_type not in [ i8, " fp ]:
print ("ERROR: Invalid model type: {}”.format (model_type))
exit (1)
elif model_type == "i8 :
do_quant = True
else:
do_quant = False

if len(sys.argv) > 4:
output_path = sys.argv[4]
else:
output_path = 7. /model/yolov8_"+platform+”. rknn”

return model_path, platform, do_quant, output_path

if name == main_ :
model_path, platform, do_quant, output_path = parse_arg()

# RKNN 472 =7 b &1
rknn = RKNN (verbose=False)

# ORTLPROREE
print C —> Config model’)
rknn. config (mean_values=[[0, 0, 0]], std_values=[
[255, 255, 255]], target_platform=platform)
print C done’)

# ETNVER—R
print ( —> Loading model’)
firet = rknn. load_onnx (model=model_path)
ret = rknn. load_pytorch (model=model_path, input_size_list=[[1, 3, 640, 640]])
if ret != 0:
print C Load model failed!’)
exit(ret)
print C done’)

# EFNLEEINLR
print ( ——> Building model’)
ret = rknn. build(do_quantization=do_quant, dataset=DATASET_PATH)
if ret != 0:
print ( Build model failed!’)
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exit (ret)
print C done’)

# rknn BEF /LA T AR— |k

print C —> Export rknn model’)

ret = rknn. export_rknn(output_path)

if ret != 0:
print C Export rknn model failed!’)
exit (ret)

print C done’)

# KEE>NT. )17 4 V2 kU, /snapshot

#iprint ( —> Accuracy analysis’)

firet = rknn. accuracy_analysis(inputs=["./subset/000000052891. jpg’ 1)
#if ret |= 0:

# print C Accuracy analysis failed!”)

# exit(ret)

#iprint (" done’)

# MR H

rknn. release ()

UFDa~<wy R2ETLTC, rknn 50527 AR — K LET :

# python3 pt2rknn. py & FE7T L T/NT X —3 DFH &R TEXE T
(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ python3 pt2rknn. py
Usage: python3 pt2rknn.py [torchscript_model_path] [platform] [dtype(optional)] [output_rknn_path (optional)]

platform choose from [rk3562, rk3566, rk3568, rk3588]

dtype choose from [i8, fp]
Example: python pt2rknn. py ./yolov8n.onnx rk3588
#rTnt s —25 0 NEEEL T, rknn TTUICEWBLFE T, T 740~ T int8 AL HE)
g T — X35 Jubancat_ai_manual code/example/yolov8/dataset & T E"— L T 72300,
(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ mkdir model
(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ python
pt2rknn. py . /yolov8n_rknnopt. torchscript rk3588
I rknn—toolkit2 version: 2.0.0b0+9babb682
——> Config model
done
——> Loading model
I PtParse: 100% | [ N EREEERERENERENENN R RN | 765/768 [00:00<00:00, 1079.29it/s]
I Loading = 100% | N NS R IR IR | (47/147 [00:00<00:00, 840.59it/s]
done
——> Building model
W build: found outlier value, this may affect quantization accuracy

const name abs_mean abs_std outlier value
weight. 92 2.44 2.47 -17. 494
weight. 4 0.09 0.14 -10. 215
weight. 23 0.12 0.19 13.361, 13.317
weight. 11 0.18 0. 20 -11.216

I GraphPreparing : 100% | [ NN ERINIEIIEE | (61/161 [00:00<00:00, 10972.00it/s]

I Quantizating : 100% IR | (61/161 [00:04<00:00, 37.25it/s]

W build: The default input dtype of 'x.1  is changed from ' float32’ to ~int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime APT!

W build: The default output dtype of 189" 1is changed from ' float32  to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!
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W build: The default output dtype of 190’ is changed from ' float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

W build: The default output dtype of 191" is changed from ' float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

W build: The default output dtype of 192" is changed from ' float32  to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

W build: The default output dtype of 193" 1is changed from ' float32  to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

W build: The default output dtype of 194’ is changed from ' float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

W build: The default output dtype of 195" 1is changed from ' float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

W build: The default output dtype of 196" is changed from ' float32  to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

W build: The default output dtype of 197" is changed from ' float32 to ’int8 in rknn model for performance!
Please take care of this change when deploy rknn model with Runtime API!

I rknn building ..

I rknn buiding done
done

——> Export rknn model
done

T ZAR—FENT rknn T AVEEH LT, toolkit2 THR— FIZE L., EALTT LT A bR
AEY N7 p—< 2 Al ZIT WV ET, rknn_model zoo VAR b BT A2+ 52 LN T

F9, T2 TRHZEOFICHE SN THALET
P 7)Y — A test.py :
if name == main_ :

rknn = RKNN()
rknn. list_devices ()

# rknn 5 VAo — R
rknn. load_rknn (path=rknn_model_path)

BOERATREAZREL, T 74V ¥ —7 > bX rk3588
ret = rknn. init_runtime (target=target, device_id=device_id)

# AJyimifg

img_src = cv2. imread(img_path)

src_shape = img_src. shape[:2]

img, ratio, (dw, dh) = letter_box(img_src, IMG_SIZE)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

#img = cv2.resize(img_src, IMG_SIZE)

# e A EAT

print ( ——> Running model’)

outputs = rknn. inference (inputs=[img])
print C done’)

# 1RALEE

boxes, classes, scores = post_process (outputs)

img_p = img_src. copy()

if boxes is not None:
draw(img_p, get_real_box(src_shape, boxes, dw, dh, ratio), scores, classes)
cv2. imwrite (“result. jpg”, img_p)
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g~ REFEITT LR, PC 28 USB F£721% Ethernet ¥ —7 /L& L CAR— RiIZEHm SN T\ 5
ZLEEMERL, adb TANA AR INTWNWD Z EEMHER LTS ZEV, A"— KT rknn_server F721%
restart_rknn. sh 2~ F&ZZEITL . rknn_server ZEE) L F ¥, PC @ Ubuntu Ca~>» FE&EITLET

(Fa2a—hUTNTTARMIN7A— Rt lubancat-4 TY)

(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ python test. py
I rknn—toolkit2 version: 2.0.0b0+9bab5682

all device(s) with adb mode:
192.168. 11. 241:5555

adb: unable to connect for root: closed

target set by user is: rk3588

Get hardware info: target_platform = rk3588, os = Linux, aarch = aarch64

Check RK3588 board npu runtime version

Starting ntp or adb, target is RK3588

Start adb. .

Connect to Device success!

NPUTransfer: Starting NPU Transfer Client, Transfer version 2.1.0 (b5861e7@2020-11-23T11:50:36)
RKNNAPT :
RKNNAPI: RKNN VERSION:

RKNNAPI:  API: 2.0.0b0 (18eacd0 build@2024-03-22T06:07:59)

RKNNAPI:  DRV: rknn_server: 2.0.0b0 (18eacd0 build@2024-03-22T14:07:19)
RKNNAPI:  DRV: rknnrt: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)
RKNNAPT :
RKNNAPI: Input tensors:

RKNNAPI : index=0, name=x.1, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800, w_stride = 0,
size_with_stride = 0, fmt=NHWC, type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003922

D RKNNAPI: Output tensors:

D RKNNAPI: index=0, name=189, n_dims=4, dims=[1, 64, 80, 80], n_elems=409600, size=409600, w_stride =
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-58, scale=0.117659

D RKNNAPI: index=1, name=190, n_dims=4, dims=[1, 80, 80, 80], n_elems=512000, size=512000, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003104

D RKNNAPI: index=2, name=191, n_dims=4, dims=[1, 1, 80, 80], n_elems=6400, size=6400, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003922

D RKNNAPI: index=3, name=192, n_dims=4, dims=[1, 64, 40, 40], n_elems=102400, size=102400, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=—45, scale=0.093747

D RKNNAPI: index=4, name=193, n_dims=4, dims=[1, 80, 40, 40], n_elems=128000, size=128000, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=—128, scale=0.003594

D RKNNAPI: index=5, name=194, n_dims=4, dims=[1, 1, 40, 40], n_elems=1600, size=1600, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003922

D RKNNAPI: index=6, name=195, n_dims=4, dims=[1, 64, 20, 20], n_elems=25600, size=25600, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INTS8, qnt_type=AFFINE, zp=—34, scale=0.083036

D RKNNAPI: index=7, name=196, n_dims=4, dims=[1, 80, 20, 20], n_elems=32000, size=32000, w_stride =
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=—128, scale=0.003874

D RKNNAPI: index=8, name=197, n_dims=4, dims=[1, 1, 20, 20], n_elems=400, size=400, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003922

——> Running model

W inference: The ’data_format’ is not set, and its default value is ’nhwc’ !

O 0 OO0 oOogOg i H

[
L

[
=

done

person @ (670 376 810 879) 0.883
person @ (221 408 343 855) 0.872
person @ (49 398 244 905) 0. 864
person @ (0 552 64 865) 0.327
bus @ (25 229 794 756) 0.860
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HAEBIRFERITBAEDT 4 L7 B Y NOD result. jpg IZHRFSNET,
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EHICELWT X MZHOWTIE, rkon_model zoo UARY FUEZBHL T &V,

e

19.2.5. R"— FETOTF A1 HH

1. rknn model zoo UARY R VU M3 % RKNN C demo AL, A—FlcF 7 uA LET, TR
MZ lubancat-4 R— KTFFVY, Debianll AT AT, T74/NV DV AT AT B v 7 TT,
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L.CHTFrA LT AR
avr REEITLTET AR EZITVET

g T — X005 Jubancat_ai_manual _code/example/yolov8/yolovh _det & iN— NIZ = E°—

# build-1inux RK3588. sh X 2 ) 7" ha#Ei7L, 7m= 2 NFEALRNLET (S XTADFT 730 f 2257 Z (@)
BRAINZ A Xz 7 74 T build/ T L2 N YIEA R = SR ET,
cat@lubancat:”/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp$ . /build-linux.sh —t rk3588

. /build-linux. sh -t rk3588

TARGET_SOC=rk3588
INSTALL_DIR=/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linu
X
BUILD_DIR=/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/build/build_rk3588 11
nux

ENABLE_DMA32=0FF

CC=aarch64-1inux—gnu—gcc

CXX=aarch64-1inux—gnu—g++

—— The C compiler identification is GNU 10. 2.1

—— The CXX compiler identification is GNU 10.2.1

— Detecting C compiler ABI info

—— Detecting C compiler ABI info — done

— Check for working C compiler: /usr/bin/aarch64-1inux—gnu-gcc — skipped

— Detecting C compile features

— Detecting C compile features - done

—— Detecting CXX compiler ABI info

—— Detecting CXX compiler ABI info — done

— Check for working CXX compiler: /usr/bin/aarch64-1inux—gnu—-g++ — skipped

—— Detecting CXX compile features

—— Detecting CXX compile features — done

—— Found OpenCV: /usr (found version ”4.5.17)

—— Configuring done

—— Generating done

—— Build files have been written to:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/build/build_rk3588_linux
Scanning dependencies of target yolov8_videocapture_demo

Scanning dependencies of target rknn_yolov8_demo

2oL HHE

[100%] Built target yolov8_videocapture_demo

[ 50%] Built target yolov8_videocapture_demo

[100%] Built target rknn_yolov8_demo

Install the project..

—— Install configuration:
—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/1ib/librga. so

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/1ib/librknnrt. so

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/./rknn_yolov8_demo

s

—— Set runtime path of
”/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/. /rknn_yolov8_demo” to
“$ORIGIN/1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/. /yolov8_videocapture_demo
—— Set runtime path of
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” /home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/. /yolov8_videocapture_dem
o” to "$ORIGIN/1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_1inux/model/bus. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/model/coco_80 labels_list
txt

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux/model/yolov8_rk3588. rknn

BIEDT 4 L7 RV install/rk3588_linux [CH)VW ¥z, U Toa~vr REFETLET

cat@lubancat:~/lubancat_ai_manual_code/example/yolov8/yolov8_det/cpp/install/rk3588_linux$ . /rknn_yolov8_demo
/model/yolov8_rk3588. rknn . /model/bus. jpg
load lable . /model/coco_80_labels_list. txt
model input num: 1, output num: 9
input tensors:

index=0, name=x.1, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800, fmt=NHWC, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003922
output tensors:

index=0, name=189, n_dims=4, dims=[1, 64, 80, 80], n_elems=409600, size=409600, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=-58, scale=0.117659

index=1, name=190, n_dims=4, dims=[1, 80, 80, 80], n_elems=512000, size=512000, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003104

index=2, name=191, n_dims=4, dims=[1, 1, 80, 80], n_elems=6400, size=6400, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=-128, scale=0.003922

index=3, name=192, n_dims=4, dims=[1, 64, 40, 40], n_elems=102400, size=102400, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—45, scale=0.093747

index=4, name=193, n_dims=4, dims=[1, 80, 40, 40], n_elems=128000, size=128000, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=-128, scale=0.003594

index=5, name=194, n_dims=4, dims=[1, 1, 40, 40], n_elems=1600, size=1600, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003922

index=6, name=195, n_dims=4, dims=[1, 64, 20, 20], n_elems=25600, size=25600, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—34, scale=0.083036

index=7, name=196, n_dims=4, dims=[1, 80, 20, 20], n_elems=32000, size=32000, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003874

index=8, name=197, n_dims=4, dims=[1, 1, 20, 20], n_elems=400, size=400, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003922
model is NHWC input fmt
model input height=640, width=640, channel=3
scale=1.000000 dst_box=(0 0 639 639) allow_slight_change=1 _left_offset=0 _top_offset=0 padding w=0 padding h=0
src width=640 height=640 fmt=0x1 virAddr=0x0x55757f4d40 fd=0
dst width=640 height=640 fmt=0x1 virAddr=0x0x5575920d70 fd=0
src_box=(0 0 639 639)
dst_box=(0 0 639 639)
color=0x72
rga_api version 1.10.0_[2]
rknn_run
person @ (211 241 282 506) 0.864
bus @ (96 136 549 449) 0.864
person @ (109 235 225 535) 0.860
person @ (477 226 560 522) 0.848
person @ (79 327 116 513) 0.306
rknn run and process use 42.041000 ms

EERITBAAEDOT 4 L7 Y ND result. jpg IRESNET, FEEROER

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 233



https://www.csun.co.jp

© Am~onm H&ﬁ’%*i E] %5“ 7 / = j‘/“b— [EfHs. B RRARTEE?

BRAT7 /e v—RewEICTS

RO C++ T uA A2 ML, OpenCV ZfH L CHifg A Tt A, £R1FL, librga ZfEMH L T
B 2B L 7, OEEFAAII KO IOV T, rknn_model_zoo VAT F U ZHH LT
<TEEv, ERO7m 7 F 508 RGA BHEDOREZ HE T 556X, Rockchip FAQ RGA EN.md ZZM L T
<TEEW,

2.Python T 7u A L5 & b
YT — A yolov8/yolov8_det/test. py

if name == main_ :
if is_architecture(’ x86_64"):
print ("Current platform is x86_64")
from rknn. api import RKNN
# RKN 47V =7 MERK
rknn = RKNN()
rknn. list_devices()

# rknn BT L E T — K
rknn. load_rknn (path=rknn_model_path)

B OEMEREEZBE. 7 7 4/ T rk3588
ret = rknn. init_runtime (target=target, device_id=device_id)
if ret != 0:

print C Init runtime environment failed!”)

exit (ret)

elif is_architecture(’ aarch64’):
print ("Current platform is aarch64”)
from rknnlite. api import RKNNLite
# Create RKNN object
rknn_lite = RKNNLite ()
# load RKNN model
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print C —> Load RKNN model’)
ret = rknn_lite. load_rknn (rknn_model_path)
if ret != 0:
print C Load RKNN model failed!’)
exit(ret)
print ( done’)

# Init runtime environment
print C —> Init runtime environment’)
ret = rknn_lite. init_runtime (core_mask=RKNNLite. NPU_CORE_0)
if ret != 0:
print C Init runtime environment failed!”)
exit(ret)
print ( done’)
else:
print (f”Current platform is {platform. machine()}”)
exit (0)

# AJJmEig

img_src = cv2. imread(img_path)

src_shape = img_src. shape[:2]

img, ratio, (dw, dh) = letter_box(img_src, IMG_SIZE)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

#img = cv2.resize(img_src, IMG_SIZE)

# e A EAT
print C —> Running model’)
if is_architecture( x86 64 ):
outputs = rknn. inference (inputs=[img])
elif is_architecture (' aarch64’):
img = np. expand_dims(img, 0)
outputs = rknn_lite. inference (inputs=[img])
print ( done’)

# AL

boxes, classes, scores = post_process (outputs)

img_p = img_src. copy()

if boxes is not None:
draw(img_p, get_real_box(src_shape, boxes, dw, dh, ratio), scores, classes)
cv2. imwrite (“result. jpg”, img_p)

if is_architecture (" x86_64"):
rknn. release ()

elif is_architecture (' aarch64’):
rknn_lite. release()

R— RO CHER & 547

cat@lubancat:”/lubancat_ai_manual_code/example/yolov8/yolov8_det$ python test. py

Current platform is aarch64

——> Load RKNN model

done

—> Init runtime environment

T RKNN: [15:32:41.993] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)

T RKNN: [15:32:41.994] RKNN Driver Information, version: 0.9.2

T RKNN: [15:32:41.994] RKNN Model Information, version: 6, toolkit version: 2.0.0b0+9bab5682 (compiler
version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2, target platform: rk3588, framework name:
PyTorch, framework layout: NCHW, model inference type: static_shape

done
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——> Running model

done

person @ (211 241 282 506) 0.864
person @ (109 235 225 535) 0.860
person @ (477 226 560 522) 0.848
person @ (79 327 116 513) 0.306
bus @ (96 136 549 449) 0.864

s * ™ : o

19.3. YOLOV8B A Y RAZ VAR BT AV T—Vav

19.3.1. A VARFVRET AV T—ValyT AL

YOLOVS (ZA v AX AT AT —ay (BB AT —3y) ZVAR—FLTEY., yolo
avy REEH L TESET A N TEET

Z yolo 2 v> FD/YZ7 X—XGH:

B RADNFZ X—KIE XX 2 F15FEL & 7 [detect, segment, classify]. CCTlt+4 > AKX AT X > F7—2 3>
(segment) # 7 APl &9, CONFX—XFIFETT.

BHZDNFA—RETNERTEL EF T CDNFA—KABIHATT,

B ZDOMD NS X—X(F, source TTHIT BHEFED NN EIAF EFZF FFHEL . imgsz THIEFEDY 4 X #HEEL £ 7. 740
LNFA—KT LY FESHEL TS S0 https://docs. ultralytics. com/usage/clg/

B EHELEGE S X7 —23>F XA UFD2~v> NGRS Y FHF e —=>23FE7 I yolovSn—
seg.pt FWFL . Wameiroo & 7
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(. toolkit2 env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics$ yolo segment predict
model=yolov8n-seg. pt source=" https://ultralytics.com/images/bus. jpg

Downloading https://github. com/ultralytics/assets/releases/download/v8. 2. 0/yolov8n—-seg. pt to ’yolov8n—
seg.pt’..

100%  HHNEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE.
AREEEEEEEEEEEEEEEEEEEE NN EEEEEEEEEn
ANEEEEEEEEEEEEEEEEEEEEEE 6. 74M/6. 74 [00:00<00:00, 16.9MB/s]

Ultralytics YOLOvS. 2. 48 Python—3. 8. 10 torch—2.1.0+cul2l CUDA:0 (NVIDIA GeForce GTX 1070 Ti, 8106MiB)
YOLOv8n—seg summary (fused): 195 layers, 3404320 parameters, 0 gradients, 12.6 GFLOPs

Found https://ultralytics. com/images/bus. jpg locally at bus. jpg
image 1/1 /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics/bus. jpg:
640x480 4 persons, 1 bus, 1 skateboard, 45.7ms
Speed: 1.5ms preprocess, 45.7ms inference, 248.0ms postprocess per image at shape (1, 3, 640, 480)
Results saved to
/home/csun/1linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8/runs/segment/pr
edict
Learn more at https://docs.ultralytics. com/modes/predict

FERITBEDOT 4 L7 YN runs/segment/predict IZIRFESNET :
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:--A_l"ﬂ"LLH /€
person 0.89¢r50n 0.84

19.3.2. EFAFL—=V S

cocol28-seg.yaml ZfHL ChL—=2 7 %27 A MTH2EE, BOOT—HF2y FEMFEHLTH
L—=u 952 b TEET,

BEHEL PL—=20, FHgi b —=2>230/ T 7 yolov8n—seg. pt (D> Ty cocol28 & 1T/

yolo segment train data=cocol28-seg. yaml model=yolov8n-seg. pt epochs=100 imgsz=640

Speed: 0.2ms preprocess, 7.3ms inference, 0.0ms loss, 0.7ms postprocess per image

Results saved to

/home/csun/1inuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8

R—L~— : https://www.csun.co.jp A —/L : info@csun.co.jp 238



https://www.csun.co.jp

© Am~onm H&ﬁ’%*i E] %5“ 7 / = j‘/“b— [EfHs. B RRARTEE?

BRAT7 /e v—RewEICTS

/runs/segment/train

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ 1s
runs/segment/train

BoxF1_curve. png MaskF1_curve. png args.yaml labels_correlogram. jpg
train_batchl. jpg train_batch722. jpg val_batchl_pred. jpg
BoxPR_curve. png MaskPR_curve. png confusion_matrix. png results. csv

train_batch2. jpg val_batchO_labels. jpg val_batch2_labels. jpg

BoxP_curve. png  MaskP_curve.png confusion_matrix_normalized.png results.png
train_batch720. jpg val_batchO_pred. jpg val_batch2_pred. jpg

BoxR_curve. png  MaskR_curve. png labels. jpg train_batchO. jpg
train_batch721. jpg val_batchl_labels. jpg weights

B L—=22 80 E7 L EBHICTMT S

yolo segment val model=runs/segment/train/weights/best.pt

(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/1linuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ yolo segment val
model=runs/segment/train/weights/best. pt

WARNING “data’ is missing. Using default ’data=cocoS—seg. yaml’

Ultralytics YOLOvS. 0. 151 Python—3. 8. 10 torch-2. 1. 0+cul2l CUDA:0 (NVIDIA GeForce GTX 1070 Ti, 8106MiB)
YOLOv8n—seg summary (fused): 195 layers, 3404320 parameters, 0 gradients, 12.6 GFLOPs

Dataset ' coco8-seg.yaml’ images not found , missing path

> /home/csun/1inuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/datasets/coco8—seg/images/val’
Downloading https://ultralytics. com/assets/coco8-seg. zip to

* /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/datasets/coco8—seg. zip ...

o
INEEEEEEEEEEEEE /30k/439k [00:00<00:00, 4.36MB/s]

Unzipping /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/datasets/coco8-seg. zip
to /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code

Dataset download success &/ (2.1s), saved to

/home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/datasets

val: Scanning /home/csun/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/datasets/coco8—
seg/labels/val... 4 images, 0 backgrounds, 0 corrupt: 100% | EGzGzNGz:

val: New cache created:
/home/csun/1inuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/datasets/coco8-
seg/labels/val. cache

Class Images Instances Box (P R mAP50 mAP50-95) Mask (P R
mAP50  mAP50-95) = 100%|[IlMllll8 1/1 [00:00<€00:00, 2.28

all 4 17 0. 705 0. 962 0.961 0. 825 0. 705 0. 962

0. 958 0.716
person 4 10 0.794 0.774 0.793 0.521 0.794 0.774

0.771 0.34
dog 4 1 0.624 1 0. 995 0. 895 0.624 1

0. 995 0. 895
horse 4 2 0.574 1 0. 995 0. 946 0.574 1

0. 995 0. 424
elephant 4 2 0. 985 1 0. 995 0.797 0. 985 1

0. 995 0. 747
umbrella 4 1 0. 626 1 0. 995 0. 995 0. 626 1

0. 995 0. 995
potted plant 4 1 0. 624 1 0. 995 0. 796 0. 624 1

0. 995 0. 895

Speed: 0.3ms preprocess, 15.1ms inference, 0.0ms loss, 71.4ms postprocess per image

Results saved to

/home/csun/1linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8/runs/segment/va
1
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19.3.3. EFI)NL T AFR—k

airockchip/ultralytics_yolov8 #fEH L T, rknpu 257 72 A 45720 DET VAT T AR—h
LET, ZOFET/MELNU ETRY EWHERDIFEEZHL LN TEET,

Y HAEDT v L 2, Y Ty airockchip/ultralytics yolov8 @ main 75> F& 2 @ —>
git clone https://github. com/airockchip/ultralytics_volov8.git

cd ultralytics_yolov8

# ultralytics/cfg/default. yaml WD EFI 7 7 LI DNIFLXEFEL 9, D L —=>3 0 E 71, E1FFHif
fL—=>23 R/ FEF I yolovSn——seg. pt #HTE & 7.

model: . /runs/segment/train/weights/best.pt # (str, optional) FE 7/ 7 74 /LN X

data: # (str, optional) 7=—X 774 /LD/NZ, Hi: cocol28. yaml

epochs: 100 # (int) F L —=2 21w 2

# python . /ultralytics/engine/exporter. py #Fi7L CEF/NZLT I IR—hLFT

(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ export
PYTHONPATH=. /

(. toolkit2_env) (base) csun@CSUN-PC-

0013:"/linuxshare/work/AI/jupyter/lubancat_ai_manual code/example/yolov8/ultralytics_yolov8$ python . /ultralyti
cs/engine/exporter. py

Ultralytics YOLOvS. 0. 151 Python—3. 8. 10 torch—2.1.0+cul2l CPU ()

YOLOv8n—seg summary (fused): 195 layers, 3404320 parameters, O gradients, 12.6 GFLOPs

PyTorch: starting from ’runs/segment/train/weights/best.pt’ with input shape (16, 3, 640, 640) BCHW and output
shape (s) ((16, 64, 80, 80), (16, 80, 80, 80), (16, 1, 80, 80), (16, 32, 80, 80), (16, 64, 40, 40), (16, 80, 40
40), (16, 1, 40, 40), (16, 32, 40, 40), (16, 64, 20, 20), (16, 80, 20, 20), (16, 1, 20, 20), (16, 32, 20, 20),
(16, 32, 160, 160)) (6.7 MB)

RKNN: starting export with torch 2.1.0+cul2l..

RKNN: feed runs/segment/train/weights/best. onnx to RKNN-Toolkit or RKNN-Toolkit2 to generate RKNN model.
Refer https://github. com/airockchip/rknn_model_zoo/tree/main/models/CV/object_detection/yolo
RKNN: export success &/ 0.4s, saved as ' runs/segment/train/weights/best.onnx (13.0 MB)

Export complete (2.8s)
Results saved to
/home/csun/1inuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8/runs/segment/tr

ain/weights
Predict: yolo predict task=segment model=runs/segment/train/weights/best.onnx imgsz=640
Validate: yolo val task=segment model=runs/segment/train/weights/best. onnx imgsz=640

data=/home/csun/1inuxshare/work/AI/ jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8/ultralytic
s/cfg/datasets/cocol28-seg. yaml
Visualize: https://netron. app

EF IS T AT 2 27 B U (.. /runs/segment/train/weights/best. onnx) |ZIRfFE 41, kAL
LTV E 912 yolov8n—seg. onnx (Z U RF—ATEET

TJ AR—FEZI72 onnx T /UL, netron ZEHLTEDR Yy N — I ELAHER T E7,
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19.3.4. rknn BT II~DOEH

T ZAR— bk ENT2 onnx BT UL, toolkit2 H{EA LT rknn BT /ICERTHNENH D F97,
Z ZTlE, onnx ET V% rknn BT AT H-OICHHEICETNVER T 0 7T Ak a4 L LET,
Y 7L Y — Z onnx2rknn. py

if __name__ == __main_:
model_path, platform, do_quant, output_path = parse_arg()

# Create RKNN object
rknn = RKNN (verbose=False)

# Pre—process config
print C —> Config model’)
rknn. config (mean_values=[[0, 0, 0]], std_values=[
[255, 255, 255]], target_platform=platform)
print C done’)

# Load model
print ( —> Loading model’)
ret = rknn. load_onnx (model=model_path)
firet = rknn. load_pytorch (model=model_path, input_size_list=[[1, 3, 640, 640]])
if ret I= 0:
print ( Load model failed!’)
exit(ret)
print C done’)

# Build model
print ( ——> Building model’)
ret = rknn. build(do_quantization=do_quant, dataset=DATASET_PATH)
if ret 1= 0:
print ( Build model failed!’)
exit(ret)
print C done’)

# Export rknn model

print C —> Export rknn model’)

ret = rknn. export_rknn (output_path)

if ret 1= 0:
print ( Export rknn model failed!’)
exit(ret)

print C done’)

# RS AT, W7 4 7 R V. /snapshot

#iprint ( —> Accuracy analysis’)

firet = rknn. accuracy_analysis(inputs=["./subset/000000052891. jpg’ 1)
#if ret != 0:

# print C Accuracy analysis failed!”)

# exit(ret)

#iprint (" done’)

# Release
rknn. release ()

oI ra—ReFxyran—RKL, UFDa~vy K27 LT onnx 7 /L% rknn E7 /VIZZEH
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(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/yolov8_seg$ mkdir model
(. toolkit2_env) (base) csun@CSUN-PC-
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/yolov8_seg$ python3 onnx2rknn. py

yolov8n—seg. onnx rk3588

I rknn—toolkit2 version: 2.0.0b0+9bab5682
——> Config model
done

——> Loading model
I It is recommended onnx opset 19, but your onnx model opset is 12!
I Model converted from pytorch, ’opset_version’ should be set 19 in torch. onnx. export for successful convert!

I

Loading :

done
——> Building model

W build: found outlier value,

model. 22. cv3. 1. 1. conv. weight

abs_mean
0.12

100% | NN IR (53/183 [00:00<00:00, 10852.55it/s]
100% | NN 133/183 [00:05<00:00, 32.21it/s]

this may affect quantization accuracy
const name

abs_std
0.18

100% | NN R I AN | 162/162 [00:00<00:00, 50436.26it/s]

outlier value
-12. 212

W build: The default input dtype of ’images’ is changed from ’float32" to ’int8 in rknn model for

I GraphPreparing :

I Quantizating :
performance!

W build: The default

W build: The default
for performance!

W build: The default

W build: The default

W build: The default

W build: The default
for performance!

W build: The default

W build: The default

W build: The default

W build: The default
for performance!

W build: The default

W build: The default

W build: The default

I rknn building ...

I rknn buiding done

done

——> Export rknn model

done

Please take care of this change when deploy rknn model with Runtime API!
of "375 is changed from ' float32’ to ~int8 in rknn model for performance!

output dtype
Please take
output dtype

Please take
output dtype
Please take
output dtype
Please take
output dtype
Please take
output dtype

Please take
output dtype
Please take
output dtype
Please take
output dtype
Please take
output dtype

Please take
output dtype
Please take
output dtype
Please take
output dtype
Please take

care of this change when

of ’onnx::ReduceSum 383

care of this change when
is changed from
care of this change when

of 7388

of 7354’

care of this change when
is changed from
care of this change when

of 7395

of " onnx: :ReduceSum_403

care of this change when
is changed from
care of this change when
is changed from
care of this change when

of 7407

of 7361

of 7414

care of this change when

of " onnx: :ReduceSum_422

care of this change when

of 7426’

care of this change when
is changed from
care of this change when
is changed from
care of this change when

of ’368

of 7347

is changed from

is changed from

is changed from

deploy rknn model with

Runtime API!

is changed from ’float32  to ~int8 in rknn model

deploy rknn model with
" float32 to ’int8
deploy rknn model with
"float32’ to ' int8
deploy rknn model with
"float32 to ' int8
deploy rknn model with

in

in

in

Runtime APT!
rknn model for performance!
Runtime API!
rknn model for performance!
Runtime API!
rknn model for performance!
Runtime APT!

is changed from ’float32 to ’int8 in rknn model

deploy rknn model with
" float32 to ' int8
deploy rknn model with
" float32’ to ' int8
deploy rknn model with
"float32’ to ' int8
deploy rknn model with

in

in

in

Runtime APT!
rknn model for performance!
Runtime APT!
rknn model for performance!
Runtime API!
rknn model for performance!
Runtime API!

is changed from ’float32 to ’int8 in rknn model

deploy rknn model with
"float32’ to ' int8
deploy rknn model with
"float32 to ' int8
deploy rknn model with
" float32 to ' int8
deploy rknn model with

in

in

in

Runtime API!
rknn model for performance!
Runtime APT!
rknn model for performance!
Runtime APT!
rknn model for performance!
Runtime APT!
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rknn BT VICEH I N2, toolkit2 ZEH L TR—RFICHEF L., ET VOB T A MAE
U, N7 —< 2 AT E T,

P T IV Y — R test. py

if __name__ ==’ _ main_:
model_path, platform, do_quant, output_path = parse_arg()

# Create RKNN object
rknn = RKNN (verbose=False)

# Pre—process config
print ( —> Config model’)
rknn. config(mean_values=[[0, 0, 0]], std_values=[
[255, 255, 255]], target_platform=platform)
print C done’)

# Load model
print ( —> Loading model’)
ret = rknn. load_onnx (model=model_path)
firet = rknn. load_pytorch (model=model_path, input_size_list=[[1, 3, 640, 640]])
if ret != 0:
print C Load model failed!’)
exit (ret)
print C done’)

# Build model
print C —> Building model’)
ret = rknn. build(do_quantization=do_quant, dataset=DATASET_PATH)
if ret != 0:
print C Build model failed!”)
exit (ret)
print C done’)

# Export rknn model

print C —> Export rknn model’)

ret = rknn. export_rknn (output_path)

if ret != 0:
print C Export rknn model failed!’)
exit (ret)

print C done’)

# KESr. HA7 0 27 b V. /snapshot

#iprint ( —> Accuracy analysis’)

firet = rknn. accuracy_analysis (inputs=[". /subset/000000052891. jpg’ 1)
#if ret != 0:

# print ( Accuracy analysis failed!’)

# exit(ret)

#print  done’)

# Release
rknn. release ()

usb F7203FA =V Xy Mr—T N %L TR—RIZEF L, adb BB L CWAZ L afER L
F94, ”"— FET rknn_server 2~ RZFEIT L. rknn_server ZiEI L £, PC HiAK T test.py #E
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(. toolkit2_env) (base) csun@CSUN-PC-
0013:"/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/yolov8/yolov8_seg$ python test.py
I rknn—toolkit2 version: 2.0.0b0+9bab5682

all device(s) with adb mode:
192. 168. 11. 241:5555

adb: unable to connect for root: closed
target set by user is: rk3588
Get hardware info: target_platform = rk3588, os = Linux, aarch = aarch64
Check RK3588 board npu runtime version
Starting ntp or adb, target is RK3588
Start adb. .
Connect to Device success!
NPUTransfer: Starting NPU Transfer Client, Transfer version 2.1.0 (b5861e7@2020-11-23T11:50:36)
RKNNAPT :
RKNNAPI: RKNN VERSION:
RKNNAPI:  API: 2.0.0b0 (18eacd0 build@2024-03-22T06:07:59)
RKNNAPI:  DRV: rknn_server: 2.0.0b0 (18eacd0 build@2024-03-22T14:07:19)
RKNNAPI:  DRV: rknnrt: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)
RKNNAPT :
RKNNAPI: Input tensors:
RKNNAPI : index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800, w_stride =
0, size_with_stride = 0, fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922

D RKNNAPI: Output tensors:

D RKNNAPI: index=0, name=375, n_dims=4, dims=[1, 64, 80, 80], n_elems=409600, size=409600, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-52, scale=0.134740

D RKNNAPI: index=1, name=onnx::ReduceSum 383, n_dims=4, dims=[1, 80, 80, 80], n_elems=512000, size=512000,
w_stride = 0, size_with_stride = 0, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003224

D RKNNAPT: index=2, name=388, n_dims=4, dims=[1, 1, 80, 80], n_elems=6400, size=6400, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003922

D RKNNAPI: index=3, name=354, n_dims=4, dims=[1, 32, 80, 80], n_elems=204800, size=204800, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=23, scale=0.026157

D RKNNAPI: index=4, name=395, n_dims=4, dims=[1, 64, 40, 40], n_elems=102400, size=102400, w_stride
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=—41, scale=0.105550

D RKNNAPI: index=b, name=onnx::ReduceSum_403, n_dims=4, dims=[1, 80, 40, 40], n_elems=128000, size=128000,
w_stride = 0, size_with_stride = 0, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003693

D RKNNAPT: index=6, name=407, n_dims=4, dims=[1, 1, 40, 40], n_elems=1600, size=1600, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003922

D RKNNAPI: index=7, name=361, n_dims=4, dims=[1, 32, 40, 40], n_elems=51200, size=51200, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=28, scale=0.024372

D RKNNAPI: index=8, name=414, n_dims=4, dims=[1, 64, 20, 20], n_elems=25600, size=25600, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INTS8, qnt_type=AFFINE, zp=—47, scale=0.085976

D RKNNAPI: index=9, name=onnx::ReduceSum_422, n_dims=4, dims=[1, 80, 20, 20], n_elems=32000, size=32000
w_stride = 0, size_with_stride = 0, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003819

D RKNNAPI: index=10, name=426, n_dims=4, dims=[1, 1, 20, 20], n_elems=400, size=400, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=—128, scale=0.003922

D RKNNAPI: index=11, name=368, n_dims=4, dims=[1, 32, 20, 20], n_elems=12800, size=12800, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=46, scale=0.024216

D RKNNAPI: index=12, name=347, n_dims=4, dims=[1, 32, 160, 160], n_elems=819200, size=819200, w_stride = 0,
size_with_stride = 0, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=—119, scale=0.032402

> BT NEFATH

W inference: The ’data_format’ is not set, and its default value is ’nhwe’ !

FET

person @ (209 240 285 509) 0.920

person @ (110 235 224 535) 0.916

person @ (475 238 560 518) 0. 886

person @ (80 328 124 515) 0.602

O 0O 0O 0O 09090 90— HHH H H H

0,
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bus @ (85 119 553 438) 0.573
skateboard @ (476 486 520 521) 0.251

FEFIE result. jpg IRAFSNVET,

19.3.5. R"— RK~DOFFuaA

L.CH+TFFaAf T A b
rknn_model _zoo VAT b UMNEMHITHZT oA A TP NE2HEIT LT, BlEIER L.
yolov8n-seg. rknn Z7HR— K7 74 LE7,

g AT — X 905 Jubancat_ai_manual code/example/yolovS/yolovs seg & i — NI =7 E°—
cat@lubancat:”/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp$ . /build-linux.sh —t rk3588
. /build-1inux. sh -t rk3588

TARGET_SOC=rk3588
INSTALL_DIR=/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux
BUILD_DIR=/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/build/build_rk3588_linux
ENABLE_DMA32=0FF

CC=aarch64-1inux—gnu—gcc

CXX=aarch64-1inux—gnu—g++

—— The C compiler identification is GNU 10. 2.1

—— The CXX compiler identification is GNU 10. 2.1

—— Detecting C compiler ABI info

—— Detecting C compiler ABI info — done

— Check for working C compiler: /usr/bin/aarch64-1inux—gnu-gcc — skipped
—— Detecting C compile features
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—— Detecting C compile features - done

—— Detecting CXX compiler ABI info

—— Detecting CXX compiler ABI info - done

— Check for working CXX compiler: /usr/bin/aarch64-1inux—gnu—-g++ — skipped

—— Detecting CXX compile features

—— Detecting CXX compile features — done

—— Found OpenCV: /usr (found version “4.5.17)

—— Configuring done

—— Generating done

—— Build files have been written to:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/build/build_rk3588_1inux

Scanning dependencies of target rknn_yolov8_seg_demo

Scanning dependencies of target yolov8seg_videocapture_demo
[100%] Built target yolov8seg videocapture_demo
[ 50%] Built target yolov8seg videocapture_demo
[100%] Built target rknn_yolov8_seg demo
Install the project..
—— Install configuration:
—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/1ib/librga. so
—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/1lib/librknnrt. so
—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/. /rknn_yolov8_seg demo
—— Set runtime path of
”/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/. /rknn_yolov8_seg_demo”
to “$ORIGIN/1ib”
—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/. /yolov8seg_videocapture_d

»nr

emo
—— Set runtime path of
”/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/. /yolov8seg_videocapture_
demo” to “$ORIGIN/1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/model/bus. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/model/coco_80_labels_list
txt

—— Installing:
/home/cat/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux/model/yolov8_seg_rk3588. rk
nn

BIEDT 4 L7 RV install/rk3588_ linux [ZH)VW #ix . U Toa~vr REFEITLET

Z . /rknn_yolov8 seg demo <model_path> <image path’>
cat@lubancat:”/lubancat_ai_manual_code/example/yolov8/yolov8_seg/cpp/install/rk3588_linux$ . /rknn_yolov8_seg de
mo . /model/yolov8_seg rk3588. rknn . /model/bus. jpg
load lable . /model/coco_80_labels_list. txt
model input num: 1, output num: 13
input tensors:

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800, fmt=NHWC, type=INTS,
qnt_type=AFFINE, zp=-128, scale=0.003922
output tensors:

index=0, name=375, n_dims=4, dims=[1, 64, 80, 80], n_elems=409600, size=409600, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=-52, scale=0.134740

index=1, name=onnx::ReduceSum 383, n_dims=4, dims=[1, 80, 80, 80], n_elems=512000, size=512000, fmt=NCHW,
type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003224

index=2, name=388, n_dims=4, dims=[1, 1, 80, 80], n_elems=6400, size=6400, fmt=NCHW, type=INTS,
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qnt_type=AFFINE, zp=—128, scale=0.003922

index=3, name=354, n_dims=4, dims=[1, 32, 80, 80], n_elems=204800, size=204800, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=23, scale=0.026157

index=4, name=395, n_dims=4, dims=[1, 64, 40, 40], n_elems=102400, size=102400, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—41, scale=0.105550

index=5, name=onnx::ReduceSum_403, n_dims=4, dims=[1, 80, 40, 40], n_elems=128000, size=128000, fmt=NCHW,
type=INT8, gnt_type=AFFINE, zp=-128, scale=0.003693

index=6, name=407, n_dims=4, dims=[1, 1, 40, 40], n_elems=1600, size=1600, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=-128, scale=0.003922

index=7, name=361, n_dims=4, dims=[1, 32, 40, 40], n_elems=51200, size=51200, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=28, scale=0.024372

index=8, name=414, n_dims=4, dims=[1, 64, 20, 20], n_elems=25600, size=25600, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—47, scale=0.085976

index=9, name=onnx::ReduceSum_422, n_dims=4, dims=[1, 80, 20, 20], n_elems=32000, size=32000, fmt=NCHW,
type=INT8, gnt_type=AFFINE, zp=—128, scale=0.003819

index=10, name=426, n_dims=4, dims=[1, 1, 20, 20], n_elems=400, size=400, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—128, scale=0.003922

index=11, name=368, n_dims=4, dims=[1, 32, 20, 20], n_elems=12800, size=12800, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=46, scale=0.024216

index=12, name=347, n_dims=4, dims=[1, 32, 160, 160], n_elems=819200, size=819200, fmt=NCHW, type=INTS,
qnt_type=AFFINE, zp=—119, scale=0.032402
model is NHWC input fmt
model input height=640, width=640, channel=3
scale=1.000000 dst_box=(0 0 639 639) allow_slight_change=1 _left_offset=0 _top_offset=0 padding w=0 padding h=0
src width=640 height=640 fmt=0x1 virAddr=0x0x7fa464a040 fd=0
dst width=640 height=640 fmt=0x1 virAddr=0x0x55a0223190 fd=0
src_box=(0 0 639 639)
dst_box=(0 0 639 639)
color=0x72
rga_api version 1.10.0_[2]
rknn_run
matmul_by_cpu_uint8 use: 42.492001 ms
resize_by_opencv_uint8 use: 6.234000 ms
crop_mask_uint8 use: 6. 762000 ms
seg_reverse use: 0.297000 ms
person @ (209 240 285 509) 0.920
person @ (110 235 224 535) 0.916
person @ (475 238 560 518) 0.886
person @ (80 328 124 515) 0.602
bus @ (85 119 553 438) 0.573
rknn run and process use use: 115.386002 ms

T A MENT- yolov8s—seg FETIILDOFERIT out. jpg IHREFEENET, EEIILLTO@EY T,
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rknn_model _zoo VAT FUYZHZIL T IV,
2.Python T v A &5 X h
YT — A yolov8/yolov8_seg/test. py

EFED X 91z, YOLOVS ok & BT A M &EITWE LTz, LD ELDET VT A MIOWTIE,

- > - o
if _name__ == _ main__ :

if is_architecture( x86 64 ):
print ("Current platform is x86_64")
from rknn.api import RKNN
# RKNN 472 = 27 MERL
rknn = RKNN()
rknn. list_devices ()

# rknn 5 VAo — R
rknn. load_rknn (path=rknn_model_path)

# BEBRBEZFRE, 7 7 4 /v M k3588
ret = rknn. init_runtime (target=target, device_id=device_id)
if ret = 0:

print C Init runtime environment failed!”)

exit (ret)

elif is_architecture (' aarch64’):
print ("Current platform is aarch64”)
from rknnlite. api import RKNNLite
# Create RKNN object
rknn_lite = RKNNLite ()
# load RKNN model
print C —> Load RKNN model’)
ret = rknn_lite. load_rknn (rknn_model_path)
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if ret != 0:
print ( Load RKNN model failed!’)
exit(ret)

print ( done’)

# Init runtime environment
print C —> Init runtime environment’)
ret = rknn_lite. init_runtime (core_mask=RKNNLite. NPU_CORE_0)
if ret != 0:
print C Init runtime environment failed!”)
exit (ret)
print ( done’)
else:
print (f"Current platform is {platform. machine()}”)
exit (0)

# WBRAE AT D
img_src = cv2. imread(img_path)
if img_src is None:
print ("HEEOFEHRIAFAITRK L E LI )
exit()
src_shape = img_src. shape[:2]
img, ratio, (dw, dh) = letter_box(img_src, IMG_SIZE)
img = cv2.cvtColor (img, cv2. COLOR_BGR2RGB)

# e A EAT
print C —> Running model’)
if is_architecture( x86 64 ):
outputs = rknn. inference (inputs=[img])
elif is_architecture (' aarch64’):
img = np. expand_dims (img, 0)
outputs = rknn_lite. inference (inputs=[img])
print ( done’)

# AL

boxes, classes, scores, seg_img = post_process(outputs)

if boxes is not None:
real_boxs = get_real_box(src_shape, boxes, dw, dh, ratio)
real_segs = get_real_seg(src_shape, IMG_SIZE, dw, dh, seg_img)
img_p = merge_seg(img_src, real_segs, classes)
draw(img_p, real_boxs, scores, classes)

cv2. imwrite (“result. jpg”, img_p)

if is_architecture( x86 64 ):
rknn. release ()

elif is_architecture (' aarch64’):
rknn_lite. release()

R— FOUC R & AT

cat@lubancat:~/lubancat_ai_manual_code/example/yolov8/yolov8_seg$ python test.py

Current platform is aarch64

——> Load RKNN model

done

——> Init runtime environment

T RKNN: [17:37:06.140] RKNN Runtime Information, librknnrt version: 2.0.0b0 (35a6907d79@2024-03-24T10:31:14)
T RKNN: [17:37:06.140] RKNN Driver Information, version: 0.9.2
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T RKNN: [17:37:06.140] RKNN Model Information, version: 6, toolkit version: 2.0.0b0+9bab5682 (compiler
version: 2.0.0b0 (35a6907d79@2024-03-24T02:34:11)), target: RKNPU v2, target platform: rk3588, framework name:
ONNX, framework layout: NCHW, model inference type: static_shape

done

——> Running model

done

person @ (209 240 285 509) 0.920

person @ (110 235 224 535) 0.916

person @ (475 238 560 518) 0. 886

person @ (80 328 124 515) 0.602

bus @ (85 119 553 438) 0.573

skateboard @ (476 486 520 521) 0.251

FERIIEBEDOT L7 FUKNOD result. j

pg IZPRIFSNE T, MROFR
T e =S To1TR

19.4. 2EYV 7

— https://docs. ultralytics. com/quickstart

— https://github. com/ultralytics/ultralytics

— https://github. com/airockchip/ultralytics_yolov8

— https://github. com/airockchip/rknn _model zoo
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Y G A o . N N
208801 TIKRH LR
ZOETIZ, TACOT —F vy MIESWTYOLOVS B/ AT — g VU ETFAZFEAL T IOMRH
LA ZFT\UN, LubanCat AR — RIZ7 7oA LTEITLET,

20.1 Yolov8-seg

YOLOv8 IZ, Ultralytics 34— Y —ATIRMET HHRFTOTNLITU XLATHY, BIFE, WK,
A VAB AT AT =gy R—AMWEREDEZARA T Y R—F L TWVWET, ZHEDOETFLEZR
— RICTF 7 aA 45 ECHONTL, BIOEEZSRL T EE N,

YOLOvS PHHERED A > A h—)L :

% conda Z1E/H L TIKIEE LT & (Fik
conda create —n yolov8 python=3.8
conda activate yolov8

EUR P 20— TAL X p—rb, A ON—2 2 v8. 1.9

cd garbage_detection

% git clone https://github. com/ultralytics/ultralytics. git

git clone —branch v8.1.9 https://github. com/ultralytics/ultralytics. git
cd ultralytics

pip install -e .

20.2. TACOF—#%t v k

TACO %, |, M, B, B —F R EORLIBECHRE INIZIAIDEBET —F Y FTHY
INLOEBOIIFAT V=l MIR Y 7 ALRY IUTHMICT /T—YaryEnTnEd, 77—
a UEBIZCOC0 T —Fty hERIU T A —~y FEFHAL, 2IKT60 DI TIUNRHY 328,
DOATIAVIET /T —va by, FREER0VEAERS Y ET (FL—=v 77 —%& v FTiX
HTAVEFOTZEERBEIOLET) |

Tty hOX T O— R

git clone https://github. com/pedropro/TACO. git
cd TACO

# X2 YT NEETL BT — 55502 — R 7730k TIERAT =5 > |
(annotations. json) 1Z 1500 507> 2 — NI FETH, (7 —H
(annotations_unofficial. json) &##EE L THX D m— N5, TEET

python3 download. py

HFora— RCKRBRLEGEEEREa~y FEETL, BERKT 2583, MEOUART Y »
bF—&ty X — LT, TACO/dataF 4 L7 FUIZFRE L T P&V,

TACO T —H# v MIIIZL D7 a7 T L RNEGaENTEY, T—4%k%y MIETAIEREMERTE F
R
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example/garbage_detection/ultralytics/TACO/dataset_info.py (> 7Y —2DOH|ZH D)

# demo. ipynb #%E L, ARXT — Xt v N OBKIERE R
import json
import numpy as np

dataset_path = ~./data’
anns_file_path = dataset_path + */ + “annotations. json’

# Read annotations
with open(anns_file_path, 't') as f:
dataset = json. loads(f.read())

categories = dataset[ categories’]
anns = dataset[ annotations’]

imgs = dataset[ images’ ]

nr_cats = len(categories)
nr_annotations = len(anns)

nr_images = len(imgs)

# Load categories and super categories
cat_names = []
super_cat_names = []
super_cat_ids = {}
super_cat_last_name =
nr_super_cats = 0
for cat_it in categories:
cat_names. append (cat_it[ name’ ])
super_cat_name = cat_it[ supercategory’ ]
# Adding new supercat
if super_cat_name != super_cat_last_name:
super_cat_names. append (super_cat_name)

’

super_cat_ids[super_cat_name] = nr_super_cats
super_cat_last_name = super_cat_name
nr_super_cats += 1

print C Number of super categories:’ , nr_super_cats)
print ( Number of categories:’, nr_cats)
print C Number of annotations:’, nr_annotations)
print C Number of images:’, nr_images)

(. toolkit2_env) (base) csun@CSUN-PC-

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultralytics
/TACO$ python dataset_info. py

Number of super categories: 28

Number of categories: 60

Number of annotations: 4784

Number of images: 1500

AT =ty MEIEEF 1500 DifE, 60 DHT Y 4184 DT )T —arndbv £7,
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20.2.1. F—&t v FONLHE

TACO F—HXEw NDOT )T —3 a3 NEHRITCOC0 74—~ FERUTT, FxldCocoTF—&t& v
rDAPT ZfEH L CTACO 7T —4 v hEWBEIL, T—X% v h&20EILEJ, Yolov8-seg & b L —

T 57202, yolo 74—~ v MIEBT HLERH Y 9,

N

TACO U AR N U 3425 detector/split_dataset.py ZFH L T, TACOT —Z &~ FDOT /T —
> g VIE# annotations. json % train, val, test ® 3 DIZHEIL., *fhnd 5D json 7 7 A NEHER L EF T,

B TACO 7'z 2 h 7y L2 N Tdetector/split_dataset. py 17 L Tr—X ¥ > h&3E),

dataset_dir /% json -NX Z#5E L, ——test_percentage |7 X F Tt > FDEAEZFHE, ——val percentage

(ZFRAET > P DEGERE, ——nr_trials (T3 EF & E

python detector/split_dataset.py —dataset_dir ./data ——test_percentage 5 ——val_percentage 10 —nr_trials 1

Zhizk v, datas 4 L7 KU IZ annotations_0_train. json. annotations_0_val. json,

annotations_0_test. json D 3 DD 7 7 A LHREK I, T A My M 5%, dHiT—2 1L 10%, 7% 9 1% b

L—= 5 =270 9,

yolo7—4%y I, BT L7 R ETNLT 4 L7 FU THERSNTEY, BROTTO
7Ty a AR BB EFRCARO txt 77 AVICRFENE T, YOLOVB BT AT —v a3 vET

VDN —= T DT )T —arir—~<y MIROL IR 4.

Ad> <x_1> <y 1> ... <&xin> <y_n>

1L OOFAT V=l vOT )T = a ERIZ VITITRIFES L, TTORINZIZIT IV IDBHY, %
DRI ZATE DK RO 7 BIVERED x &y ODEDPIAFICWONET, x &y OMEIXEBROE & & S CIERAL
INAHVERHY £4, BARKARIERIL, yolov8-seg T A T —HF & b COC08-Seg T— X v hEHM

LTLZEN,

MHEOVRY P OTn s Lzl LT, fROSET =%ty MO json 7 7 A V& gidrildr,

yolo T —H4 &y hOBELRIZHE- T 7+ —~ v MIEH L £9

example/garbage_detection/ultralytics/TACO/taco2yolo. py

LN -

# 771D

catlds = data_source. getCatIds ()

t 77 A4 & TS

categories = data_source. loadCats (catIds)
categories. sort (key=lambda x: x[ id ])

# 7T RENRE
class_path = args. save_path + ' /classes. txt
with open(class_path, “w”) as file:
for item in categories:
file.write(f”{item[  id ]} : {item[ name’ ]}¥n”)

# AmgEL—7
img_ids = data_source. getImglds ()
for index, img_id in tqdm. tqdm(enumerate (img_ids)) :
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img_info = data_source. loadImgs (img_id) [0]
file_name = img_infol file_name’].replace(C /", ~_’)
save_name = file_name.split(. ) [0]

height = img_info[ height’]
width = img_info[ width]

save_label_path = yolo_label_path + ’/° + save_name + . txt
with open(save_label_path, mode="w ) as fp:
annotation_id = data_source. getAnnlds (img_id)
if len(annotation id) == 0:
fp.write( )
shutil. copy (' data/{} . format (img_info[ file name’]), os.path. join(yolo_image_path,
file name))
continue

annotations = data_source. loadAnns (annotation_id)

for annotation in annotations:
category_id = annotation[”category_id”]
seg_labels = []
for segmentation in annotation[”segmentation”]:
points = np. array (segmentation). reshape ((int (len(segmentation) / 2), 2))
for point in points:
x = point[0] / width
y = point[1] / height
seg_labels. append (x)
seg_labels. append (y)
fp. write (str(category_id) +

” o ” ” o n

+ .join([str(a) for a in seg_labels]) + “¥n”)

shutil. copy C data/{}”. format (img_info[’ file_name’]), os.path. join(yolo_image_path, file_name))

TACO V’uy =/ hT 4L N TTual I LhEFITLET

JiZabe—&#, YOLO 74—~y MIE#MENES
python taco2yolo. py ——annotation_path ./data/annotations_0_test. json —subset test

# FHET—% &> b
python taco2yolo. py ——annotation_path ./data/annotations_0_val. json ——subset val

8 hL—= T —XEv b
python taco2yolo. py ——annotation_path ./data/annotations_0_train. json ——subset train

#TANTFT—F®y b, Tl T05FTTDHET T AANEREN, BEITINTET L7 b
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Ta 7T METACO T — X DB ERESNTLT 4 L7 MJIZav—L, $heT57 417 hUIZT
NNTFANBEOITITIVL T 7 ANVEERLET, WBZOT—Z 2y FOT 4 L7 U REEITRO
Lol ET .

7 LA — : TACO/taco

F—— images

| L—— val

| | F—— 0000000001. jpg
| | F—— 0000000002. jpg
| |

| L—— test

| | F—— 0000000001. jpg
| | F—— 0000000002. jpg] |
| L—— train

| F—— 0000000001. jpg

| F—— 0000000002. jpg

|

val
| F—— 0000000001. txt
| F—— 0000000002. txt

| F—— 0000000001. txt

|

|

|

|

| L—— test
|

| | F—— 0000000002. txt
|

|

20.3. EFNLRL—=0F
Yolov8 & b L—=U 79 R121%. T—F 2y MERTZ 7 ANV ETT AR T 7 A4 NV EAERRT DT
NHY FI,

ultralytics/cfg/datasets/coco8-seg.vaml # 2 °— L CTF—& & v "MEKR 7 7 AV Z1ERL L.
taco—seg. yaml & WO ARNCAE LET, AFEITRO@EY TT :

example/garbage_detection/ultralytics/TACO/taco—seg. yaml

path:
/home/csun/1linuxshare/work/AIl/jupyter/lubancat_ai_manual_code/example/garbage_detection/ultraly
tics/TACO/taco

train: train.txt # Fl#E v F/XA [ path 7 L2 b V% LTS A

val: val.txt # FiiFt v h/%Z, path T 1 L7 b Uk L CTHEXTZ SR

test: test.txt # 7 A by b%RA pathT 4 L7 FUIZH LTRSS A, GEALZRLS TH LW

names:

: Aluminium foil

Battery

Aluminium blister pack
Carded blister pack
Other plastic bottle

B w N = O
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Clear plastic bottle
Glass bottle

Plastic bottle cap
Metal bottle cap

. Broken glass

10: Food Can

#AEM. ...

© 0 N o o1

EBREOT =2ty MAMET 4 L7 PG CTEEL, #7573V ID & ATIVAEREROT —4 &
v ML CAER &7z example/garbage_detection/ultralytics/TACO/taco/classes. txt 7 7 A /L h b 2
v—LET,
FELAIBEERE 7 7 A /L Ttaco—seg. yaml] DO, train. txt, val. txt, test. txt X gen—trainlist. py
WEVBEBAERTEE T, (data dir &0 9 SR TFETEREEIC L 0 EEXLE)
example/garbage_detection/ultralytics/TACO/gen—trainlist. py

import os

def create_image_list(data_dir, subsets):

base_path = os. path. join(data_dir, ’images’)

for subset in subsets:
subset_path = os. path. join(base_path, subset)
image_files = [os.path. join(./images’, subset, img) for img in os.listdir(subset_path) if

img. endswith (. jpg’ )]
with open(os. path. join(data_dir, f {subset}.txt’), 'w ) as f:
f.write( ¥n'. join(image_files) + “¥n’)

if name == " main_ ”:
data_dir =
> /home/csun/1inuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultralytics/TACO/taco
subsets = [ train’, 'val’, " test’]

create_image_list(data_dir, subsets)

AHDOFEHREY A b7 7 A NVE R

(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual_code/example/garbage_detection/ultralytics/TACO$ python
gen—trainlist. py

example/garbage_detection/ultralytics/TACO/taco IZ train. txt, val. txt, test. txt ZAEM I FE
7

ultralytics/cfg/models/v8/volov8—seg. yaml Z a &°— L CET MR T 7 A V2 1ERL L. yolov8n-—
seg—taco.yaml EWIHILRFNIEE LET (F 74NV TnHh A XOETNAEHEHALET) . 4Rk
yolov8s—seg—taco. yaml ICEHG 5 L sV A XDOEFIAANMEHINE T,

(. toolkit2_env) (base) csun@CSUN-PC-
0013:7/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/garbage_detection/ultralytics
/TACO$ cp ../ultralytics/cfg/models/v8/yolo

v8-seg. yaml . /yolov8n—seg—taco. yaml

example/garbage_detection/taco/yolov8n—seg—taco. yaml
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# Ultralytics YOLO , AGPL-3.0 license
# YOLOv8—seg instance segmentation model. For Usage examples see https://docs.ultralytics. com/tasks/segment

# Parameters
nc: 60 # number of classes
scales: # model compound scaling constants, i.e. 'model=yolov8n-seg.vyaml’ will call yolov8-seg.yaml with
scale 'n’
# [depth, width, max_channels]
: [0.33, 0.25, 1024]
[0.33, 0.50, 1024]
[0.67, 0.75, 768]
[1.00, 1.00, 512]

[1.00, 1.25, 512]

o= 38 n D

# YOLOvS. On backbone
backbone:
# [from, repeats, module, args]

B AWK

EFF)N Rl —=rFFa~vr REAIE Python 72 7 A2 AL TYITWETHR, F2— KU TLT
ILyolo a~> REFEHLTTANLET, BIEOHER 7 7 AV EFRLUT 0 L7 M UIZEE L, yolovs BjbE
TWkDa~<wy REETLET

# B D/INT A—=H I H AV ZoxLldetect, segment, classifyl. Z Z TIIMEMmHET A T 5729
detect Z{HHALET (A7 ay) ;

t “BHDONRT A—Z|XE— K&/~ L [train, val, predict, export, track]. hL—=17" Z¥{fi. #
R EEEIRLET

# ZDOMDNRT A—F data (7 —F vy MERKT7 7 AV ZEE L, model IMEELI-EF AR T 7 A L
NAZfRELET

cd taco

pwd

/home/csun/1linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultraly
tics/TACO/taco

cp ../taco—seg.yaml ./

cp ../yolov8n—seg—taco. yaml ./

yolo segment train data=taco—seg. yaml model=yolov8n—seg-taco. yaml epochs=100 batch=16 imgsz=640

ARRE, LT 0T =200 LvEE A,

(. toolkit2_env) (base) csun@CSUN-PC—
0013:"/linuxshare/work/AI/jupyter/lubancat_ai_manual_code/example/garbage_detection/ultralytics
/TACO/taco$ volo segment train data=taco-seg. yaml model=yolov8n—seg—taco. yaml epochs=100
batch=16 imgsz=640

project=/home/csun/linuxshare/work/AIl/jupyter/lubancat_ai_manual code/example/garbage_detection
/ultralytics/runs

Ultralytics YOLOv8. 1.9 Python—3. 8. 10 torch—2.1.0+cul21 CUDA:0 (NVIDIA GeForce GTX 1070 Ti,
8106MiB)

#... B .
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Image sizes 640 train, 640 val

Using 8 dataloader workers

Logging results to
/home/csun/1linuxshare/work/AIl/jupyter/lubancat_ai_manual_code/example/garbage_detection/ultraly
tics/runs/train3

Starting training for 100 epochs. .

Epoch GPU_mem  box_loss seg_loss c¢ls_loss dfl_loss Instances Size
1/100 3. 19G 0 0 130.4 0 0 640:
100% | MMM | 45/45 [00:21<00:00, 2.09it/s]
Class Images Instances Box (P R mAP50 mAP50-95)
Mask (P R mAP50  mAP50-95) : 100% | NN 3/3 [00:00<00:00, 5.04

Traceback (most recent call last):
File ”/home/csun/project-Toolkit2/. toolkit2_env/bin/yolo”, line 8, in <module>
sys. exit (entrypoint ())
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/cfg/__init__.py”, line 697, in entrypoint
getattr (model, mode) (#*koverrides) # default args from model
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/engine/model. py”, line 650, in train
self. trainer. train()
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/engine/trainer. py”, line 204, in train
self. _do_train(world_size)
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/engine/trainer. py”, line 429, in _do_train
self. metrics, self.fitness = self.validate()
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/engine/trainer. py”, line 570, in validate
metrics = self. validator (self)
File ”/home/csun/project-Toolkit2/. toolkit2_env/1lib/python3. 8/site—
packages/torch/utils/_contextlib. py”, line 115, in decorate_context
return func (*args, **kwargs)
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/engine/validator. py”, line 195, in __call__
stats = self. get_stats()
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/models/yolo/detect/val.py”, line 172, in get_stats
stats = {k: torch.cat(v, 0).cpu().numpy() for k, v in self.stats.items()} # to numpy
File
” /home/csun/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/garbage_detection/ultral
ytics/ultralytics/models/yolo/detect/val.py”, line 172, in <dictcomp>
stats = {k: torch.cat(v, 0).cpu().numpy() for k, v in self.stats.items()} # to numpy
RuntimeError: torch.cat(): expected a non—empty list of Tensors

AR—Ah~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 258



https://www.csun.co.jp

© Fam~onm H&ﬁ%*i E] ﬁ‘ﬁ“ 7 /J a j‘/\‘b— EAH, RRRIFTLE?

BRAT7 /e v—RewEICTS

fi R Ik

) VT 7 A NE DB EW S RF T,

train. txt, val. txt, test. txt (2K S 7273212 YoloV8 MEEE & &2\ T4 M T, gen—trainlist. py
ZEIELET, B : images/train/batch_9_000077. jpg &\ 9 BE/SANE T YL R AR T B2, F
FCEA%% % [labels/train/batch_9 000077. txt] 1IEL< B TE EHA,

[. /images/train/batch_9_000077. jpgl {2 T 9 Ui, [. /labels/train/batch_9 000077, txt (2 IEH 1228
BCT&E L, (Fr7ry—2oH, 3 TIT gen-trainlist. py ZEIEF )

def img2label_paths (img_paths):
”””Define label paths as a function of image paths.”””
sa, sb = f”{os. sep}images{os. sep}”, f”{os.sep}labels{os.sep}” # /images/, /labels/ substrings

return [sb. join(x. rsplit(sa, 1)).rsplit(”.”, 1)[0] + 7. txt” for x in img_paths]

2) YoloV8 N LWAR—= g A E. TACOT —Htw e ) E<AUHTER2WTTDOT, 8.1.9IZR
FEICLEL XD,

ZM T, yolov8n—seg ET N EfHIZ N L —=0 7 T&E L, bb—= 7O 7 7 A4 UWIE
runs/segment/train 7 4 L7 M VITRTESI N, &&E T /VIT runs/segment/train/weights/best. pt {Zf-1F

SNET,

fo—=U T LT VEFMLUETS :

(. toolkit2_env) (base) csun@CSUN-PC—
0013:~/linuxshare/work/Al/jupyter/lubancat_ai_manual code/example/garbage detection/ultralytics
/TACO/taco$ yolo segment val model=xxx/runs/segment/train/weights/last.pt

717 7 A4 Vi runs/segment/val 7 4 L7 B VIERIFENET, PL—=2 7 LIEETILVORBEN
BWEE, NL—=V ZTEIEOEE, T—% &y OB EKi#E{k, thot A XoETAVOfEMR EET
ARNLTHTLTEEN,

20.4. EF VDT AR—k

ML —=2 7 L7 yolov8n—seg &7 /L% LubanCat I"— NIZHEGT 7 a2 A4 T5121%, W< DD Eii
ILEEEFERLETCY, FHald, airockchip/ultralytics_yolov8 UARY NV DO 7Fu /o A& LT,
rknpu 2@ L7-FET L E T AR —F LET,

VR MYV FuarlIrzrsn—rUEd

# hL> hT 4 L2 FUIZ, airockchip/ultralytics yolov8 @ main 77 > F %27 u—2r LET
git clone https://github. com/airockchip/ultralytics_yolov8. git
cd ultralytics_yolov8

ultralytics/cfg/default. yaml 7 7 A LV ZEIEL F9 :

# ultralytics/cfg/default. yaml @ model 7 7 A W/ NAZMEIEL, BjbD b L —=2 7 LT7=FET L HEIEE
LET

AR—AL~— : https://www.csun.co.jp A —/L @ info@csun.co.jp 259



https://www.csun.co.jp

RE - TN H&ﬁ%*i E] ﬁ‘ﬁ“ 7 / = j‘/\‘b— . BRRIRTE?

BRAT7 /e v—RewEICTS

# Train settings
model: xxxxx/runs/segment/train/weights/best.pt # (str, optional) path to model file, i.e
yolov8n. pt, yolov8n. yaml

data: # (str, optional) path to data file, i.e. cocol28.yaml

epochs: 100 #(int) number of epochs to train for

a7 hEEITLConnx ETFINNE T AR—FLET

# 70/ L5%FETLConnx EFT VATV AR—h

(yolov8) csun@CSUN-PC-

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ ex
port PYTHONPATH=. /

(yolov8) csun@CSUN-PC-

0013:~/linuxshare/work/Al/ jupyter/lubancat_ai_manual_code/example/yolov8/ultralytics_yolov8$ py
thon ultralytics/engine/exporter. py

Ultralytics YOLOvS. 0. 151 Python-3. 8. 18 torch—2.1.0+cul2l CPU ()

YOLOvSn—seg-taco summary (fused): 195 layers, 3269764 parameters, 0 gradients, 12.0 GFLOPs

PyTorch: starting from ' /mnt/f/wsl_file/wsl_ai/yolov8/ultralytics_yolov8/best.pt’ with

input shape (16, 3, 640, 640) BCHW and output shape(s) ((16, 64, 80, 80), (16, 60, 80, 80),
(16, 1, 80, 80),

(16, 32, 80, 80), (16, 64, 40, 40), (16, 60, 40, 40), (16, 1, 40, 40), (16, 32, 40, 40), (186,
64, 20, 20),

(16, 60, 20, 20), (16, 1, 20, 20), (16, 32, 20, 20), (16, 32, 160, 160)) (6.5 MB)

RKNN: starting export with torch 2.1.0+cul2l..

RKNN: feed /mnt/f/wsl_file/wsl_ai/yolov8/ultralytics_yolov8/best.onnx to RKNN-Toolkit or RKNN-
Toolkit2 to generate RKNN model.

Refer https://github. com/airockchip/rknn_model_zoo/tree/main/models/CV/object_detection/yolo
RKNN: export success & 0.6s, saved as
*/mnt/f/wsl_file/wsl_ai/yolov8/ultralytics_yolov8/best. onnx’ (12.5 MB)

Export complete (3.7s)
Results saved to /mnt/f/wsl_file/wsl_ai/yolov8/ultralytics_yolov8

Predict: yolo predict task=segment
model=/mnt/f/wsl_file/wsl_ai/yolov8/ultralytics_yolov8/best.onnx imgsz=640
Validate: yolo val task=segment

model=/mnt/f/wsl_file/wsl_ai/yolov8/ultralytics_yolov8/best. onnx imgsz=640 data=taco—seg. yaml
Visualize: https://netron. app

T AR— F ENTZ onnx T /UIT best. pt BT AN IE S L. A BIIE best. onnx T9°, Netron
PHERALCZOETFTALON I EHRLET
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INPUTS
images  name: images
tensor float32[1,3,649,648]
OUTPUTS

75

onnecReducesum,..

name: 375

tensor float32[1,64,80,88]

name: onnx:ReduceSum_383

lensorn fleat32[1,60,80,88]

3688 mname; 388

tensor, float32[1,1,80,88]
354 name: 354

tensor float32[1,32,80,80]
395 npame; 395

onnecReduceSum...

lensor: float32[1,64,48,48]

name: onme:ReduceSum_403

tensor, float32[1,60,408,408]

407 pame: 407
tensor float32[1,1,40,48]
361 pame: 361
lensor: float32[1,32,48,48]
414 pame: 414
tensor, float32[1,64,208,20]
onmecReduceSum..  name: onmc:ReduceSum 422
tensor: flaat32[1,60,28,208]
426 mame: 426
tensor: float32[1,1,26,28]
368 name; 368
tensor, fleat32[1,32,20,20]
247 name: 347

tensor float32[1, 32,160, 168]

ultralytics_yolov8 UZRY U 2 L Cx 7 AR — k &#7= onnx 5 /L (yolov8n—-seg) D AJJ
1L 1%3%640%640 T, HAIEAEFH 13 H V| Fi~ > 7BEHEN 3 S (12f) &7 AL M ATR 1D
(1%32%160%160) T3,

il & LTRSS~ » 77 80%80 281 % &, B35 /)13 1%64%80%80, 1%60%80%80, 1x1x80%80,
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1%32%80%80 T,

@ 5 1) D 1%64%80%80 (TR v 7 A OFEEAFIZBE L, BT 2 %RABIZ L > TRy 7 ZDMEE (x1,
yl, w, h) #ZE/&ELET;

@ K HD 1%60%80%80 X, [80%80) XA v 7 ADHE/RL, [60] L6017 3V OEHEE%
RLET;

@ 5 H D 1x1%80%80 |%, 60 7 AU DEFEDEFIZ R L, B TRy 7 2R &2 ®EIZT 1 V4
Uo7 h-dlcEHEnEd ;

@VUE H D 1%32%80%80 (X7 A > h~AV BHEOEATT,

20.5. a5 Rk

rknn TV &E 7 AR — b L7=#%. LubanCat R— RIZHEFRT 7 0 A 4 5120%. rknpu2 2 H L E T,
rknpu2 O H FIEIZHOWTIHRTIOEEZ S L T 7Z &V, yolov8—seg £ T L DZRILEIZ DOV TIE,
rknn_model_zoo DT 7 A flEBEIZLET,

@i~ /T AOERFIEITRO LEBY TT :

@i} & A, T VAL L, B A ATLEET 5
@t 7 VaHEmT 5

@%LMF (Ry 7 AFa—RE NS, v A7 DULEE)

f R & AL E 7T RS D

R—=RFETFa— R I TVOMNEY TV =2 T ra— L,
example/garbage_detection/cpp 7 4 V7 MUICHIV R CTF I L a /L LT :

# KR~=aT7 TRy 7y —AX 72— RNURL :

https://www. dragonwake. com/download/LubanCat4/7—
srccode/tutorial /CSATEG358803_lubancat_ai_manual code. zip

git clone https://github. com/airockchip/ultralytics_yolov8. git
cd ultralytics_yolov8

# -t7ARNST N7+ —L4 k3588 ZFEE
cat@lubancat:” /lubancat_ai_manual_code/example/garbage_detection/cpp$. /build-1inux. sh -t rk3588
./build-linux. sh -t rk3588

TARGET_SOC=rk3588
INSTALL_DIR=/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linu
X
BUILD_DIR=/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/build/build_rk3588_1i
nux

ENABLE_DMA32=0FF

CC=aarch64—-1inux—gnu—gcc

CXX=aarch64-1inux—gnu—g++

—— The C compiler identification is GNU 10. 2.1
—— The CXX compiler identification is GNU 10.2.1
—— Detecting C compiler ABI info
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— Detecting C compiler ABI info - done

—— Check for working C compiler: /usr/bin/aarch64-1inux—gnu-gcc — skipped

—— Detecting C compile features

— Detecting C compile features - done

— Detecting CXX compiler ABI info

—— Detecting CXX compiler ABI info — done

—— Check for working CXX compiler: /usr/bin/aarch64-linux-gnu—g++ — skipped

— Detecting CXX compile features

—— Detecting CXX compile features — done

—— Found OpenCV: /usr (found version “4.5.17)

—— Configuring done

—— Generating done

—— Build files have been written to:
/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/build/build_rk3588_linux
Scanning dependencies of target taco_yolov8_seg

Scanning dependencies of target taco_yolov8seg_videocapture

-

[100%] Built target taco_yolov8_seg

Install the project..

—— Install configuration:
—— Installing:
/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/1ib/librga
. S0

e

—— Installing:
/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/1ib/librkn
nrt. so

—— Installing:

/home/cat/lubancat_ai_manual_ code/example/garbage_detection/cpp/install/rk3588_linux/. /taco_yol
ov8_seg

—— Set runtime path of
”/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/. /taco_yo
lov8_seg” to "$ORIGIN/1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/. /taco_yol
ov8seg_videocapture

—— Set runtime path of
”/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/. /taco_yo
lov8seg _videocapture” to “$ORIGIN/1ib”

—— Installing:
/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/model/batc
h_1_000001. jpg

—— Installing:
/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/model/taco
_labels. txt

—— Installing:
/home/cat/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux/model/yolo
v8n_seg rk3588. rknn

a XA NVENTEH T T 7 AL install/rk3588_linux 74 L7 FUIZH Y . taco_yolov8 seg &
taco_yolov8seg_videocapture B3H VY £, HHIDT 7 A WITH—W\GEOT A MUMEH I, —HBHO 7 7
ANBIAATZEIZIET I 77 ANVDT A MRS ET,
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# AROT A My NTF =2 0O EBREZTG L, H—EBOMELRT 2 N EfTWES
cat@lubancat:”/lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux$ . /ta
co_yolov8_seg
. /taco_yolov8_seg <model_path> <{image_path>
cat@lubancat: /lubancat_ai_manual_code/example/garbage_detection/cpp/install/rk3588_linux$ . /ta
co_yolov8_seg . /model/yolov8n_seg rk3588. rknn . /model/batch_1_000001. jpg
load lable ./model/taco_labels. txt
load lable ./model/taco_labels. txt
model input num: 1, output num: 13
input tensors:

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800,
fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922
output tensors:

index=0, name=375, n_dims=4, dims=[1, 64, 80, 80], n_elems=409600, size=409600, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=51, scale=0.222927

index=1, name=onnx::ReduceSum 383, n_dims=4, dims=[1, 60, 80, 80], n_elems=384000,
s1ze=384000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.002898

index=2, name=388, n_dims=4, dims=[1, 1, 80, 80], n_elems=6400, size=6400, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=—128, scale=0.003922

index=3, name=354, n_dims=4, dims=[1, 32, 80, 80], n_elems=204800, size=204800, fmt=NCHW,
type=INT8, qnt_type=AFFINE, zp=—-=8, scale=0.020550

index=4, name=395, n_dims=4, dims=[1, 64, 40, 40], n_elems=102400, size=102400, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=34, scale=0.149211

index=5, name=onnx::ReduceSum_403, n_dims=4, dims=[1, 60, 40, 40], n_elems=96000, size=96000,
fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=—128, scale=0.002205

index=6, name=407, n_dims=4, dims=[1, 1, 40, 40], n_elems=1600, size=1600, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=—128, scale=0.003922

index=7, name=361, n_dims=4, dims=[1, 32, 40, 40], n_elems=51200, size=51200, fmt=NCHW,
type=INT8, qnt_type=AFFINE, zp=35, scale=0.013169

index=8, name=414, n_dims=4, dims=[1, 64, 20, 20], n_elems=25600, size=25600, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=18, scale=0.093956

index=9, name=onnx::ReduceSum 422, n_dims=4, dims=[1, 60, 20, 20], n_elems=24000, size=24000,
fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.001961

index=10, name=426, n_dims=4, dims=[1, 1, 20, 20], n_elems=400, size=400, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=—128, scale=0.002739

index=11, name=368, n_dims=4, dims=[1, 32, 20, 20], n_elems=12800, size=12800, fmt=NCHW,
type=INT8, qnt_type=AFFINE, zp=38, scale=0.012272

index=12, name=347, n_dims=4, dims=[1, 32, 160, 160], n_elems=819200, size=819200, fmt=NCHW,
type=INTS8, qnt_type=AFFINE, zp=—118, scale=0.029067
model is NHWC input fmt
model input height=640, width=640, channel=3
scale=0. 312347 dst_box=(0 80 639 559) allow_slight_change=1 _left_offset=0 _top_offset=80
padding w=0 padding h=160
src width=2049 height=1537 fmt=0x1 virAddr=0x0x7f98e43040 fd=0
dst width=640 height=640 fmt=0x1 virAddr=0x0x556f42b3f0 fd=0
src_box=(0 0 2048 1536)
dst_box=(0 80 639 559)
color=0x72
rga_api version 1.10.0_[2]
fill dst image (x y w h)=(0 0 640 640) with color=0x72727272
Error on improcess STATUS=-1
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RGA error message: Unsupported function: src unsupport width stride 2049, rgb888 width stride
should be 16 aligned!

try convert image use cpu

finish

rknn_run

Clear plastic bottle @ (822 739 1290 950) 0.562

rknn run and process use: 110. 355003 ms

b S

20.6. 2EY Y

https://github. com/ultralytics/ultralytics/tree/main

https://github. com/pedropro/TACO

https://github. com/airockchip/rknn model zoo
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L H&ﬁ’%*i E] %5“ 7 /J a j‘/“b— Y

91 B MAYLUSN2 b A TEEBKRH

ABETIE, B A TERBRHOBIEMBEICRA LET, 2—F—137 7 VP CRA~—Vicn s (v
L. BZARERZ %7 )y LTETARB L X =5y MRITEITOET, Web 77U r—a 03
Python ® Flask 7 L —AU—2J ZfFHLTED, ANV =7 T4 T72FEBLET, HEIL OpenCV &
ALTH AT LIS L, BEGHRHTLEICITNPU 26 H L £,

- 7AN7Z v N7 4 —2XA" Lubancat 4

- R—RT AT Lt Debianll (F A7 kv 7fH&)
- Python /3—< 3 ¢ Python 3.9

— OpenCV /X— = >0 4. 10. 0. 82

— Toolkit Lite2: 2.0.0beta

— Flask: 3.0.3

211 IREFEY—NVBEXORTIATZI DA AR M=V

EERYT A b TlE, Lubancat 4 ZfEH L. > AT LiX Debianll T9, LLFOFIETY —LT7 A4 75
VaA L AR—LLET (—HDOY =TV AT LIZTTIIA VA=A ENTWAETH, BEA A B
— VT HNEETHY FHEA)

g8 YV—ILDA A=)V
sudo apt update

sudo apt -y install git wget

# Python BIED T A 7Z U & A > A h—/L, T 7 %/ kT Python3 &1 H]
sudo apt -y install python3-flask python3-pil python3-numpy python3—-pip

# OpenCV-Python Bl DT A4 7F VA L A h—/b, T A FTIX4.7.0.68 /X— =3 & H

sudo pip3 install opencv—contrib—python
# RKNN-Toolkit-Lite2 DA A h—/LIZT DWW TIXRTED NPU i &2 42 B 17

21.2 S ZF AN =AY —N—=L H AT 7 L —LbORE

21.2.1 S ZF AR — ALY —R—DF a4

ZOFITIE, Flask 77V =2 a v 7 b= U= /LT, VT AIA LETAA LY =LY
—N=Db % Web N—VEMHER L ET,

b b Flask OfFEREREIZOWTIERIOF 22— F U 7L Flask OARX KF 2 A FE2SEL
TLIEE,
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FARAORE H&ﬁ%*i E] ﬁ‘ﬁ“ 7 / = j‘/\‘b— (S0, B RRARTHE?

BRAT7 /e v—RewEICTS

Flask I% /video_viewer /L — h &2 U T, VxR L —H &Z54IZ & 5 Response 47 V=7 F &KL
£9, Flask F¥ =R L —=FZFFOHL, V»—=TIZAD DATPLRGELIE T L—LT —F 2 L AR A
Ty LTI IAT O MIHEELET,

FoTNY =2 a— REIUE

git clone —b main https://gitee. com/LubanCat/lubancat—flask—opencv—rknn. git

Y 7)Y — A 22— K 1:lubancat—flask—opencv—rknn/controller/modules/home/views. py

# AR—N—Y
@home_blu. route (" /7)
def index():
LI AN G AN e S e
username = session. get (“username”)
if not username:
return redirect (url_for (“user. login”))
return render_template (“index. html”)

t BT AR NY —AEESS

def video_stream() :
global video_camera
global global_frame

if video_camera is None:

video_camera = VideoCamera ()

while True:
# start_time = time. time ()
frame = video_camera. get_frame ()
# end_time = time. time()
# print ( get_frame cost %f second’ % (end_time — start_time))
# time.sleep(0.01)
if frame is not None:
global_frame = frame
yield (b" —frame¥r¥n’
b’ Content-Type: image/jpeg¥r¥n¥r¥n’ + frame + b’ Yr¥n¥r¥n')
else:
yield (b" —frame¥r¥n’
b’ Content-Type: image/jpeg¥r¥n¥r¥n’ + global_frame + b’ Yr¥n¥Yr¥n’)

t BT AT
@home_blu. route (" /video_viewer’)
def video_viewer():

LA A N S

username = session. get (“username”)

if not username:

return redirect (url_for (“user. login”))
return Response (video_stream(),
mimetype="multipart/x-mixed-replace; boundary=frame’)

HTML @ index. html ~X—Cik, ®Wifg % 7 <img id="video”
src="{{ url_for C home. video_viewer’) }}”> ZfEMH LT, url_for T /video_viewer /L— hZf5 L.
TI7UVIIHBMICA N —AHFOEBEFR L, BBREZEZENLE T,
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H 7)Y — A a— K 2:lubancat—flask—opencv—rknn/controller/templates/index. html (—3%)

<IDOCTYPE html>
<html lang="ja”>

<head>
<meta charset="UTF-8">
<meta name="viewport” content="width=device-width, initial-scale=1.0">
<{meta http-equiv="X-UA-Compatible” content="ie=edge”>
<title> A 7B/ title>
{style>
body {
background—color: #484856;
}
{/style>
</head>
<body>
<hl align="center” style="color: whitesmoke;”>Flask+OpenCV+Rknn</h1>
{div class="top”>
{div class="recorder” id="recorder” align="center”>
<button id="record” class="btn”>EF F Z #%H</button>
<button id="stop” class="btn”>§kH % {% -</button>
<button id="process” class="btn”>#iH % BAtH</button>
<button id="pause” class="btn”>#iH % —MHE (- </button>
dinput type="button” class="btn” value="1 77 7 K"
onclick="javascrtpt:window. location. href="{{ url for (' user. logout’) }} ">
<a id="download”></a>
{script type="text/javascript” src="{{ url for( static’, filename= button_process. js') }}”></script>
</divy
</div>
<img id="video” src="{{ url_for (" home.video_viewer’) }}”>
</body>
</html>

28.2.2 W AT MDD 7 L—hLhZEE

HATNE 7 L—L5EBETAI120%,. 7 v 7347z VideoCamera 77 T A% A ViR — FLET :

Y 7)Y —Z z— K 3:1lubancat—flask—opencv-rknn/controller/utils/camera. py (—EBE M)

class VideoCamera (object) :
def __init_ (self):
8 VAT ADT T v b AT EBEL
self. cap = cv2.VideoCapture (0)
if not self.cap. isOpened() :
raise RuntimeError (" 7 A 7 ZBiF FHATLZ, )

# RKNN A7 V=7 k&R
self. rknn_lite = RKNNLite ()

# 7L —LDlE L &S BRE
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self. cap. set (cv2. CAP_PROP_FRAME_WIDTH, 640)
self. cap. set (cv2. CAP_PROP_FRAME_HEIGHT, 640)

B ET BB ALY R
self. recordingThread = None
self. is_record = False

self.out = None

# gL

self. image = None
self. rknn_frame = None
self. frame = None
self. outputs = None

# RA Ly Ptk
self. is_process = False

# RKNN 21— K
self. load_rknn ()

# 7T A TR A T 2Rl
def __del_ (self):

self. cap. release ()

self. rknn_lite. release()

def get_frame (self) :
ret, self.frame = self. cap. read()
if ret:
if self.is_process:
self. image = cv2. cvtColor (self. frame, cv2. COLOR_BGR2RGB)
self.outputs = self.rknn_lite. inference (inputs=[self. image])

self. frame = process_image (self. image, self.outputs)

if self. frame is not None:
ret, image = cv2.imencode (. jpg’, self. frame)
return image. tobytes ()
else:
return None

AR RT 7 /0 o—

EffiR. BRRBRAHE?

BRAT7 /e v—RewEICTS

21. 3 NPU CHE# Z 4L

NPU Zf# L CHfgMm A 2TV E T, ZOFTIHENDET )V L —= 713 7h T, AKX

Toolkit Lite2 > —/L® examples/onnx/yolovs H L 7 )VafHH L £9,

by b A— FETORKNN-Toolkit-Lite2 ™A > A h—/L L HFIEIZCHOWTIE, BiEmEDOF 2— k

U7 ARARGitHub RF¥F a2 A FE2ZHRLTLFEN,

7 e 7T AT a—:

YooY —RAa— R4 h XA TEMRBHE O a7 5 A Tcontroller/utils/camera. py| 75
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class VideoCamera (object) :
def __init_ (self):
8 VAT ADT T v b AT EBEL
self. cap = cv2.VideoCapture (0)
if not self.cap. isOpened() :
raise RuntimeError(C 7 A 7 #fiJ £+ A TL=, )

# RKNN A7V =7 k&R
self. rknn_lite = RKNNLite ()

# 7L —LhOIR LS ERE
self. cap. set (cv2. CAP_PROP_FRAME_WIDTH, 640)
self. cap. set (cv2. CAP_PROP_FRAME_HEIGHT, 640)

# U AREAL Y K

self. recordingThread = None
self.is_record = False
self.out = None

# mfge

self. image = None
self. rknn_frame = None
self. frame = None
self. outputs = None

# RAAL Y FORME
self. is_process = False

# RKNN Z 12— |
self. load_rknn ()

B TS T LTI A T B
def _ del_ (self):

self. cap. release ()

self. rknn_lite. release()

def get_frame (self) :
ret, self.frame = self.cap. read()
if ret:
if self.is_process:
self. image = cv2. cvtColor (self. frame, cv2. COLOR_BGR2RGB)

self.outputs = self.rknn_lite. inference (inputs=[self. image])
self. frame = process_image (self. image, self.outputs)

if self. frame is not None:
ret, image = cv2.imencode(’. jpg’, self. frame)
return image. tobytes ()
else:

return None

def start_record(self):
self. is_record = True
self. recordingThread = RecordingThread (" ©'F A4kl A L K7, self. cap)
self. recordingThread. start ()

def stop_record(self):
self. is_record = False

if self.recordingThread is not None:
self. recordingThread. stop ()

def load_rknn (self):
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# RKNN E7 /L% 12— K

print( —> RKNN €7 /L& 12— R7)

ret = self. rknn_lite. load_rknn (RKNN_MODEL)

if ret I=0:
print C RKNN EF /L — RIZKL E L)
exit (ret)

T aA AR YL
print C —> T2 % A LNEREL A WIWE)

ret = self.rknn_lite. init_runtime ()

if ret !=0:
print(C 7 v % A LAEEEOFMULICRLE L)
exit(ret)

def start_process(self):
self. is_process = True

def stop_process(self):

self. is_process = False

def rknn_process(self):
if self.is_process:
print C ——> is_process true’)
self.outputs = self.rknn_lite. inference (inputs=[self. frame])
else:

self. outputs = None

NPU % fif 192 gt & RRBIALER 24T © 55518, OpenCV ZEHEAE ] T& £9, HkOH D H X
a— R&EFFEL, Xty FEZEBMNMLTChL—= 79250, fOETVEFEH L TEREZIT-> T2
SV, OpenCV 7 A 77 U 2 U7 B AU & Br78fitk it D = — Nk, ER=a— K727 MY
“controller/utils/opencvtest. py (2 D 9,

28. 4 EhFERBERRE
# lubancat—flask—-opencv—rknn 5 4 L 7 ~ U 2 H)

cd . /lubancat—-flask-opencv-rknn

# main.py 7 7 A VORENRIE T A — X AT

vim main. py

£ 77 4L FiRTEIL host="0.0.0.0"C, ZIUIT 7V I+ %y NT—I A4 H—T2—AD [P TT
app. run (threaded=True, host="0.0.0.0”, port=5000)

# AR— ROREIG U T, BfR8y7e 1P, Bl 21X 192, 2 5% &
app. run (threadedZTrue, host="192. 168. 11. 241”7, port=5000)
£ HE, — =T IPT7 FL A 192.168.11.241, 7"— K 5000 CTU v A L TCW\WET,

# o7y —Aa—RKo7F 4 L7 NIZEBE)

cd . /controller/utils/

# camera.py 7 7 1 /L ® VideoCamera (object) B4k & fmtE

vim camera. py

# self.cap = cv2.VideoCapture 1D)ITD 11 ZHRT-DOH AT DT NNA AR SELIITAA AT 7
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A v ("/dev/videoll”) IZZTH
self. cap = cv2.VideoCapture(11)

28.5 EEBRDT A b

RIEIDOF 2— F U 7> TEIE L%, FERa— P23 T L TERBSZMRA LT

# 7y ha— K5 4 L2~V lubancat—-flask—opencv—rknn CLL D a2~ K& EFT
sudo python3 main. py

EEROBG AL TOURL T 7 U NOMRTEET: http://192. 168. 11. 241:5000

< C @ A wFUFREGL | 192.168.11.241:5000/login Fr

Lenovo Support [ Lenovo [ McAfee &) Firefox £EWZ%4E3 7] Firefox F77¥-27 M Gmail 8 YouTube @ vv7 By &R

DASERIBL

KERILG OB

1. a7 A %, BHREMICAD, MEZBMGT 2120 TR RZ %2270 v 7 LET,
Login id/pwd:cat/temppwd HHDOSSHE 742 1D /320U — RAFR U TT,
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oA P
S

W cowcone BASHERT 7 ) uo—
' <)

-

EffiR. BRRBRAHE?

AR/ uv—Rbaicts
;
C A Notsecure | 192.168.103.121:5000

Flask+OpenCV+Rknn

Y &
=

§
©
| %
| 1+
A
t

2. 7 L—ALEUSERROT A

Python @ time TV a— L &FEH LTI a5 AOETFRERAZEHAL, 1 7L —2A0FEICH1 S
FER] & NPU ALBRIZ ) D R 2 RIS T A R L ET,

Yo 7)Y —Aa— K5 controller/modules/home/views. py

# 7 AR MY — A&
def video_stream() :

global video_camera
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global global_frame

if video_camera is None:

video_camera = VideoCamera ()

while True:
start_time = time. time ()
frame = video_camera. get_frame ()
end_time = time. time ()
print (" get_frame cost %f second” % (end_time — start_time))
# time.sleep(0.01)
if frame is not None:
global_frame = frame
yield (b’ —frame¥r¥n’
b’ Content-Type: image/jpeg¥r¥n¥r¥n’ + frame + b’ ¥r¥n¥r¥n')
else:
yield (b’ —frame¥r¥n’
b’ Content-Type: image/jpeg¥r¥n¥r¥n’ + global_frame + b’ Yr¥n¥Yr¥n’)

A MX Lubancat 4 ZfEf L. T 7 /L FiRED Debianll > A7 A, Toolkit Lite2 —/Ld
YOLOVS > I NVET A EMEHLE L, UFOT A N —XIZBEHTY

- NPU ZfE I FICEG R 217 2 Ha. 1 7 L— AOEFFITHK 65ms 22720 | FoR T 23ms, fKIET
121ms,

- NPU 2 U CHM{BEE 21T 5 54, NPUT 7 4/ k 600MHz TOT A F Tk, 1 7 L —ADOEAFIC
#)346ms 70 F£F (I A T HEBGOIAG, ALER, NPUALER, ®%AFZETe)

~ NPU D& %5 % 1000MHz (ZF%E L7 7 A R Tl 1 7 L—AORAFIZH 314ms 7000 £,

# Lubancat4 NPU JEJE %% 1000MHz | Z%E

echo 1000000000 > /sys/class/devfreq/fdab0000. npu/cur_freq

= F vy MERBRHOGNL, MEAAERIRE =7y Mgz R L, FEHOZB L
LTHATE £,

21.6 &Y 7

- https://github. com/miguel grinberg/flask-video—streaming

— https://github. com/rockchip—linux/rknn—toolkit2
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