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[http://www. csun. co. jp]
X BB BRT 7 /e U—0EEI LT RAORWVERIL, W5
BICBWVWTHEEBEIZELOLNTHET,

F—LX—: http://www.csun.co.jp A—): info@csun.co.jp 2



http://www.csun.co.jp
http://www.csun.co.jp

FARADKE H&ﬁ%*i B ﬁ i‘ 7 / | \‘) -— NEAER R SRR

BR7 7 /ny—%56TRET S

ER/%

— o DATEAAEFI T A R (RASPDETTY PL ) oo 4
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—, DATAERTA ¥ (Raspberry Pi #R)

L. IXC®IZ

ZOTNEIMK2I9 DA TV 2— & THEANWTZEHONRE S ZTZNET,

ABL X
Sony # IMX219 (800 ) & ¥ —A#5# L /= Raspberry Pi 3/4 . Jetson A A 5 T,
CSI A v H—T = —ABHRIC LY . @ - RIE - ZF L2 BiS 2 al6E T,

KA FTI,
Raspberry Pi 3 Zffif] L TIME CHUE 2 FRT 5 HiEERA L £,

2. BMERE

PAF OB EE CEMEMER AT

% Raspberry Pi 3

* 0S : Raspberry Pi 0S (FHrhiiffELE)
¥ f U H—T 2 —RA :CSI AW ATHR—F
% Y7 N7 =7 : libcamera

3. BlETHHD
SHEARNCA T % SRR 2S00

* IMX219 A TEY 2 —)b

* 77 v Mr—7/v (15pin)

% Raspberry Pi 3 Afk

% microSD #1— K (Raspberry Pi 0S 32bit A > & k—/L%)

0S A A b —/ZIEFRE IRL & TS W72 &0,

Getting started — Raspberry Pi Documentation

A VA M=V OBIZ, m—J)V LAN TER LB O -0, SSHE AL TS, (=% =27
— RERREHFIEZ B, pi/pi ZANTLZEW, )

* AAEHAOUSB r—7 v
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4. T AT DEERE
1) Raspberry Pi ®FEJR% OFF (2 L ¥

2) CSIR—Froou vy 7 2L EFE4+
3) =T NEELIALLET

* FHUOIE USB A— MUNZHIT TL 72 &0
¥ MERHOLE, RS ETA

4) vy Z7HRLTEELET
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5. 1 AT DOEME
FH# LAN % Raspberry Pi 3 HEMRICHIE LIAIA, /L— X AN ERD IP ZHER L TL &V,
RANFR—=LIL0S A VA F—LDOBEIZANTZHLDTT, ZH 5% csunpi £E720 F97,

csunpi ' 6.4 Kbps
B8-27-EB-84-FB-85
® 192.168.10.187 : . 1.3 Kbps

SSH ' — /L MobaXterm TRz 4t

r
Session settings X

|
|
H m E ¥ E @ @ @ N @ m @ x H

SSH  Telnet Rsh  Xdmecp RDP VNC FTP SFTP  Serial File Shell Browser Mosh Aws S3  WSL

Basic SSH settings

Remote host * 192.168.10.187 @ Specify username  pi ~|12 Port 22 :
Advanced SSH settings Terminal settings % Network settings Bookmark settings
| !
Session name: ZRIERIEEIATD, 8 Lock terminal title Session lcon
Start session in | Normal tab v @ Display reconnection message at session end
[_] Customize tab color Comments:

[y Create a desktop shortcut to this session

@ oK © Cancel

TI7FNVEDEETHATZHRLEL X 9,
pi@csunpi~$
No cameras available!
BRI
Raspberry Pi AR 7 +—F LD V=TI2k D L,
camera_auto_detect=1 % Raspberry Pi AR A 7 E ¥ 2 — /L OAHh % BEfEHT 24 TH
D, —FRX—=T7 4 ®OH A TEY 2—/VTEFEHERHINEEA,
ZOl, ZOX D REEE
B ®Ehkg & 55 (camera_auto_detect=0) |2 L, F#) T overlay Zf8ET HMERH Y £77,
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KT

JOI@IESNE sudo nano /boot/firmware/config.txt

GNU nano 8.4 /boot/firmware/config.txt

ormation see
func link for

onal hardware inte

# Enable audio (loads snd_bcm2
dtparam=audio=on

al overlays ar
rmware. rlays/RE
a_auto de
# Automatically load o d DSI displ
display_auto_detect=1

# Automatically load initramfs files, if found
auto_initramfs=1

# Enable DRM VC4 V3D dr
dtoverlay=vc4-kms-v3d

|dtoveriay=imx219

max_framebuffer:
re create an initial video= setting in cmdline.txt
ault instead.

# D for displays with o

disable_oversca

# Run as fast as firmware / ard allows

mode on th n XHCI USB ¢
# This line should be D

# (e.g. for USB dev

otg_mode=1

[ Read 53 lines ]|
Help Write Out R Where Is RS Cut B Execute ¢ Location M [ Set Mark To Bracket Previous
{ Exit Read File M Replace Al Paste B Justify W Go To Line M Copy Where Was Next

B cunpi | W 1% - 8 023G8/090GB | F 0.0iMbs | & 0.00Mbs [ 2amin EMpis) B 19%‘/{mp: 1% | [boot/firmware: 21% (x]

WY 2TRENBLZBIML TIZEN,
camera_auto_detect=0

dtoverlay=imx219

REZ#ZAFIT T AL FLTLIEIN,
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6. BBOFRFTLEE
FiEB%

M@V rpicam-hello —list-cameras

Available cameras

0 : imx219 [3280x2464 10-bit RGGB] (/base/soc/i2cOmux/i2¢@1/imx219@10)

Modes: ’SRGGB10_CSI2P" : 640x480 [103.33 fps — (1000, 752)/1280x960 crop]
1640x1232 [41.85 fps — (0, 0)/3280x2464 crop]
1920x1080 [47.57 fps — (680, 692)/1920x1080 crop]
3280x2464 [21.19 fps - (0, 0)/3280x2464 crop]

"SRGGB8™ : 640x480 [103.33 fps — (1000, 752)/1280x960 crop]
1640x1232 [41.85 fps — (0, 0)/3280x2464 crop]
1920x1080 [47.57 fps — (680, 692)/1920x1080 crop]

3280x2464 [21.19 fps — (0, 0)/3280x2464 crop]

» L Ea—FR

pi@csunpi:~ S|y IICEINt

rpicam-hello
10 libcamera v0.7.0+rpt20260205
Using tuning file /usr/share/libcamera/ipa/rpi/vc4/imx219.json
23 Adding camera '/base/soc/i2cOmux/i2c@1/imx219@10' for pipeline handler rpi/vc4
Reglstered camera /base/soc/12cOmux/12c@1/imx219@10 to Unicam device /dev/media® and ISP device /dev/medial
ase.cf 17 Using configuration file '/usr/share/libcamera/pipeline/rpi/vc4/rpi_apps.yaml'
Made X/EGL preview window
Mode selection for 1640:1232:12:P
SRGGB10_CSI2P,640x480/0 - Score: 4504.81
SRGGB10_CSI2P,1640x1232/0 - Score: 1000
SRGGB10_CSI2P,1920x1080/0 - Score: 1541.48
SRGGB10_CSI2P,3280x2464/0 - Score: 1718
SRGGB8,640x480/0 - Score: 5504.81
SRGGB8, 1640x1232/0 - Score: 2000
SRGGB8, 1920x1080/0 - Score: 2541.48
SRGGB8,3280x2464/0 - Score: 2718
INFO Camera camera.c 1215 configuring streams: (0) 1640x1232-YUV420/sYCC (1) 1640x1232-SBGGR10_CSI2P/RAW
INFO RPI vcé.c 20 Sensor: /base/soc/12c@mux/12c@1/imx219@10 - Selected sensor format: 1640x1232-SBGGR10_1X10/RAW - Selected unicam format:
1640x1232-pBAA/RAW
terminate called after throwing an instance of 'std::runtime_error'
what(): failed to import fd 21
Aborted

TI—=AHES RRITTRED T,
“failed to import fd DX H 72T —IZ DWW TIL, Raspberry Pi AXT7 4 —F LD V=7I12L5 L,
| X° X11 #5126, VNC 72 XD Y T — MEGERECT 74V hON—RU =77 787 L—va U&7 L
Ea—2BH LS. ISKRETIZENRRESNTWET,
ZD XD RLGE.
*% ——qt-preview ZMHEMAT DD, FLIET L2 —E ML T HMNERH Y T, **
TRavr FEffnEL X 9,

@ISR rpicam—hello —qt—preview —t 0

HATMRERETRENET, (160°COHEA)
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x #23492 (30.00 fps) exp 16880.00 ag 2.00 dg 1.00@csunpi — O X

> R
pi@csunpi:~ N rpicam—still —n —o test. jpg

Rig LTZ B MRAE S L E T

7. BBEHRRRShRWEE
UTzNEECHERE L T Eaw
DO Fr—7NLomx

= RbHZWEK T

Q@ AATBEMEIN TN D)
— “rpicam-hello ——list-cameras THER

® 0S 2D

sudo apt update]

sudo apt upgrade|
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@ 71 A 7 R

rpicam—hello

T T — D5 D 56 13 A PR

8. WATEEDER
LT a~y R CHlgEmTHE -

rpicam—hello ——qt-preview -t O ——brightness 0.2

rpicam—hello ——qt-preview -t 0 ——contrast 1.2
FREEA

* Brightness (Bi5 X)

* Contrast (2> hT7 A B)

* Exposure (FZH))

T CI B E LB 2 & TlETx ¥ T

9. BA% - IERICOWVT
AT A FZIZLLTITHRIS

* Python

* OpenCV

* AT I FER

» OpenCV 1 111

Pdsudo apt insta -y python3—opencv |EGKesICIsleh AR e (VgpZ —/ ’ AR
pdsud t tall thon3 § A UAR—LLTLIEESWn

from picamera?2 import Picamera2
import cv2

Picamera2 ()

picam2
config = picam2. create_preview_configuration (

main={"size”: (640, 480), “format”: “RGBS88”"}
)
picam2. configure (config)
picam2. start ()
while True:

frame = picam2. capture_array ()

cv2. imshow (“camera”, frame)

if cv2.waitKey (1) == 27:

break

cv2. destroyAl1Windows ()

picam2. stop ()
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OpenCV X ¥ TRk~ -
Ix camera@csunpi — [ X

LI EEEEERLE

(x=597, y=315) ~ R:103 G:87 B:89
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10. BEEEIH

¥ BV TITAROT 25508350 £7
¥ F— TNV OPREZELITEIR OFF TToTL &N
* R A RRIREARIR 21T > T a0

11. 8y R—h
REERL BN H 25613,
UTFOBEHRERZ TBERWAEDbEL S0
% B (Raspberry Pi 0S /38— 5 2)
¥ T —Avyk—U

* PEGEIRAE

A —)L : [info@csun. co. ip]
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