Chapter 3 : ®&JK X OpenCV X YOLOV5

i

A] - ABRY A HEIKk (SEEEHERIR)

. BB AR EEAIRE o
LRBIERRIAEEIRAE

. EHIES Ik L4REE Python ©
. 11T Opencv EZE o

. B1T YOLOVS HE o

a v A W N R

54 CHAPTER 3 : Hi&Jk X OpenCV X YOLOvS



3-1. BIEIRMEHEETIRE

f&Ik (Rasperry Pi, 8 Pi) BLUAT4HE !

%1% SD REE  BIBIKEBECE FLASH > Z1E SD REXENEXERA o

ZIREZBEERS  BERERERFEEEIY  TIREZM AL 'RaspbiantArch Linux

ARM ~ Firefox OS ~ Google Chrome OS : Raspberry Pi Fedora Remix ™ WebOS » RISC

0S ~ FreeBSD...% o

EH «FEBE : A USB (micro USB Y USB-C) ffEE o

FERRE : PIFRIEHIEE > BESTBEF - 88 - AR A -

v RISIRER  #EERE - BEEER > 8 winodws 3 Linux R4 REEEEFE
= FRIERGER o

v YIEHEERL | BIEKRVRER A ETE  LHREGAR (WiFl)  BEREIEYIHEN
FER o

FERS S T4

AR

BrRIRHBEIZE Rpberry Pi 52 LI FE Pi 4 Model B BYNAA :

CPU : ARM 7 ©

RAM : B 2G/4G/8G =F&E=CIRAE A= ©

R Type-C USB f%E o

ZIREEFHE (Micro HDMI) °

M WiFi/Gigabit Ethernet MITE4BERF

Choice of RAM

e

More powerful
processor

2 A %

7 GIGABIT

4 ETHERNET
MICRO HDMI PORTS ’\ USB3

Supporting 2 x 4K displays USB 2

CHAPTER 3 : &k X OpenCV X YOLOvS 55



Bt /8 AMIMiL : General-Purpose Input/Output (GPIO)

BEIRE 40 {ERUATIMERCRIZZ3TITHIBR c IR ERANERMISE PCB th LRRSER
B BREARESEGERRMA > Fli  EFEE F 12 5> BFERE [ GPIO 18 J°

3V3 power

GPIO 2 (SDA) o

GPIO 3 (SCL) o

GPIO 4 (GPCLKOD) o

Ground o

GPIO 17

GPIO 27 o
GPIO 22 <

3V3 power o
GPIO 10 (MOSI)

GPIO 9 (MISO) o

GPIO 11 (SCLK)

Ground

GPIO 0 (ID_SD) ©

GPIOS o

GPIO6 <

GPIO 13 (PWM1) o

GPIO 19 (PCM_FS) o
GPIO 26

Ground

5V power

5V power

Ground

GPIO 14 (TXD)
GPIO 15 (RXD)
GPIO 18 (PCM_CLK)
Ground

GPIO 23

GPIO 24

Ground

GPIO 25

GPIO 8 (CED)

GPIO 7 (CE1)
GPIO 1 (ID_SC)
Ground

GPIO 12 (PWMD)
Ground

GPIO 16

GPI0 20 (PCM_DIN)
GPIO 21 (PCM_DOUT)

REFERM

ZREBRAFN=(ETER

1. THESKRRE (T—a Bk LRE) -
2. JESFBARIET SD £ (E—ABES LIRME) o
3. it sp FEEEIR o

-8 -
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TRIFE RGOS o

= https://www.raspberrypi.com/software/

Raspberry Pi1 0S .E
Your Raspberry Pi needs an operating system to

work. This is it. Raspberry Pi OS (previously called
Raspbian) is our official supported operating —
- "
system. s SO

Install Raspberry Pi 0S using . Raspberry Biimager vi.6

Raspberry Pilmager '

Raspberry Pi

Raspberry Pi Imager is the quick and easy way to install
Raspberry Pi 0S and other operating systems to a microSD
card, ready to use with your Raspberry Pi. Watch our 45-
second video to learn how to install an operating system
using Raspberry Pi Imager.

Download and install Raspberry Pi Imager to a computer
with an SD card reader. Put the SD card you'll use with
your Raspberry Pi into the reader and run Raspberry Pi
Imager.

o Download for Windows
Download for mac0S

Download for Ubuntu for x86

Step 2 EEE=FING b

L4 Raspberry Pi Image > MIITRINEIRRSBERIIEE R o UEEIRZEE RASPBERRY PI 0S
(LEGACY, 32-BIT) Z&fl:

1. EBEEE [ RASPBERRY PI 4 jo
2. {EERLREEIE [ RASPBERRY PI 0S (LEGACY, 32-BIT) J°
3. JEZE(RRY SD R T T NEXT 1 EARE

¥, THEGEESREVILS - O x|

' Raspberry Pi |

Raspberry Pi Device FEFRES A AEERE

RASPBERRY Pl 4Jll RASPBERRY PI OS (LEGACY, 32-BIT) _

NEXT
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4. BTHRERE !

8, FEEEEEEE VLS — [m] b4

Use 0S customization?

Would you like to apply OS customization settings?

5. 7 GENERAL ’» %% [ Username J B [ ZHE o
6. FBTE WiFi PINRSEEAZRRE o

7. T£ SERVICES® RE SSH BT M REFE 1 OEE—REZB T I 2 J°

¥, OS Customization — * #, OS Customization - x
GENERAL SERVICES OPTIONS GENERAL SERVICES OPTIONS
WEEya raspbemypi o FESSHE %
Set username and password @ ERATESR

Username:  @llwow

QO mairEmaREH
zz: V000000000000 S '

¥ FOEWIF
[ mEwiFi RUN SSH-KEYGEN
mEy:  Deco

FE 1000000000000

O &7#&® [ Hidden SSID
WIFIES : TW -
BEIRE

I : Asia/Taipei A

BEME: us hd

b
ot

ey

Tt
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WEEREEBER SO £ HEREA RS o

D&ZE3 boot . Linux BIBHIEHLE o

& smen - o0 x
EEH BEA BAN BEH
E == =t [m
| | BE BZ NS B 2224468 70 N
=M <l #8 EE EE NTR Ssies s E‘:E‘K
= =HE3) T2 B STOMB 57 8 ’
s =& =aEl2) 2E =x TT7GE 77
WE =T FAT32 B 252 MB 20«
NGSTON(H) B Ex NTFS 2 we2e8 14
3z P () BE =z Nt 2 18630168 15°
PEHEE (6) B EX AT B 27943968 99
] 52 Bz NTR RS (RS STOMB  S4
* BEER v BRI (T 5, EmamEEn EEZHEOQ) £88 9 NTFS N 1863.01GB 82
=T »* 3D T
¥ 7= * -- *
ol & o Jﬁ = am ————
= Br »* LS :
She - 57.81GB 'z’s”é‘h‘a'!,a 7.77GB 4973GB
OneDri a2 B (=E RS (ZEERST) |RES
@ OneDrive ZE
ﬁ —EE
O =g rat:(:.)
o (R s +EE g ==mas ==E
s boot()) vV REAERE (9) — (B B e P
THES (C) EEEHE( Az r
= KINGSTON (H:) -] I
max543 W Hes744GB - 2222 GB 8178 W 558 548 GB + 3% 931 GB
TRESE(F) KINGSTON (H:)
MyWeb
e - I
Tools - Ee 15478 218178 LY FI&: 145 GB + = 28.8 GB
BE boot () USB BIH K)
L ] .y =k O
= g8 204 MB » 2 252 MB i i —_
Linux BURERRMFAE windws FA—ik > RHIR

- USBEEE K)

15 GHE ) boot (FIMEEIRMIE) SEEM

eI RIE

1. B®J{EF micro HDMI to HDMI > EiZF—HERAMNER « BBEEBE - (FHEE)
2. fEFA—AEMER® UART (TTL serial) REWFHERARE > BfER SSH 3¢ VNC RIHEEA
=

B  RE FRER—X

Yes 1. %cfEA UART &

o = No (TTL serial)
B HOMI HU%SE - 258 . B8R 2. SSH (FBEE4BIR)

3. UNC (EE4ER)
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FEEFNIF

ER—AEMER UART Serial » R EMMEIRA WiFi o
AREE > AERMNFHEMESZ—(EEA 1P HABEEK > HEANEKEAGEIKE
B E— B4 -
WREERTE IP BUFRIG o
TER—&AA - EAEREENERE - HEK o
BEEE > BfRRY WiFie
SRERE > B—@ wiFi fFk-

ER%¥EH] (UART/TTL Serial)

E—REEE IR E EAF AR ER » FRUAMEHEEFERA SSH o FRUARILAER UART port »
1B TTL 43REBTEAIRELR > B Enable SSH o FRIfERA PL2303HXD BY TTL #3
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FEBEIREY /boot/config. txt ¢

SD RIBAE R > EA—SBEVRES (HI80 : 52F4) » 180X /boot/config.txt > MIA

TI=1TEIRR -

dtoverlay=pi3-miniuart-bt
core_freq=250
enable_uart=1

BE BE B8
#dtparan=i2c_arm=on

#dtparan=i2s=on
#dtparan=spi=on

# Uncomment thig to enable infrared communication.
#dtoverlay=gpio-ir,gpio_pin=17
#dtoverlay=gpio-ir-tx,gpio_pin=18

# Additional owerlays and parameters are documented /fboot/overlays/README

# Enable andio (loads snd_bcm2835)
dtparam=audio=on

[pid]

# Enable DRM VC4 V3D driver on top of the dispmanx display stackl
dtoverlayv=vcd-fkms-v3d

nax_framebuffers=2

[all]
#dtoverlay=vcd-fkng-v3d

# Enable TIL
dtoverlay=pi3-minivart-bt
core_freq=250
enable_uart=1

B omdlinett- £22%

BR HKE &8A

= O X
&
nix (LF) UTF-8
= o X
€3

lconsole:seria10,115200 congole=ttyl root=PARTUUID=8da8f3bf-02 rootfstype=extd fsck.repair=yes rootwaitinit:fusx
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STE R

\

PRYFZ % > SD FRIBARIEIR - WERLF TTL 4R o

3V3 power
GPIO 2 (SDA)

GPIO 3 (SCL)

GPI0 4 (GPCLKO) o
Ground o
GPIO1T o
GPIO 27 o

GPID 22

3V3 power
GPI0 10 (MOSI)

GPIO 9 (MISO)
GPI10 11 (SCLK)

Ground o
GPIO 0 (ID_SD) o

GPIOS
GPIO &

GPIO 13 (PWM1) o

GPIO 19 (PCM_FS)
GPIO 26

Ground o

5V power

> 5V power

Ground
GPIO 14 (TXD)

. GPIO 15 (RXD)
> GPIO 18 (PCM_CLK)

Ground

> GPIO 23

GPIO 24
Ground

> GPIO 25
> GPIO 8 (CED)

GPIO 7 (CE1)
GPIO 1 (ID_SC)
Ground

> GPIO 12 (PWMO)

Ground

GPIO 16

GPI0 20 (PCM_DIN)
GPIO 21 (PCM_DOUT)
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FEBI EREE PL2303 MUBEBNZR (Windows) o

= http://avrtx.cn/download/USB%20driver/PL2303/p12303 332102 64.zip

& mseEs
R #@ER) BEV  BEH
e BB EmEIE RXGE
v & DESKTOP-3RSMUGD

*m IDE ATA/ATAPI =52

[#] VSO devices

M ABENERE

Flenfs

FEElE

=Y BERESEE
FEASH

slempesfpls
i lf
i
&
>

BEEREA—K o

% ECIEFRBY COM Port SiEHE > 40 : EEPARAY COM6 ©

SULECN 28 putty 0 WifEFA UART (TTL serial) iRUmZELR o

https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

v — (] X
#B Download PuTTY: latest releas: X +

— C @ chiarkgreenend.org.uk/~sgtatham/putty/latest.html B e~ B »0O6)
W [mE/ER)#%. W Nanopool |Ethere . [ https//wwwinves.. [ STEAM forVision.. €) How can we spee..

LT uIsLaLlct PdLP.ﬂE:: avuve will pron LUC VEISIULS UL dll UL LWICsT \:.\\.Cpl rulil 1.1 aug ylcllllj, vuL yvu Lall yuwiaivad
standalone binaries one by one if vou prefer.

(Not sure whether you want the 32-bit or the 64-bit version? Read the FAQ entry.)

putty.exe (the SSH and Telnet client itself)

| 64-bit x86: putty.exe | (signature)
64-bit Arm- putty.exe (signature)
32-bit x86: putty.exe (signature)

pscp.exe (an SCP client, i.e. command-line secure file copy)

64-bit x86: pscp.exe (signature)
64-bit Arm: pscp.exe (signature)
32-bit x86: pscp.exe (signature)
psftp.exe (an SFTP client, i.e. general file transfer sessions much like FTP)
64-bit x86: psftp.exe (signature)
64-bit Arm: psftp.exe (signature)
32-bit x86: psftp.exe (signature)

puttytel.exe (a Telnet-only client)

Y . ¥

P
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FEEE LT putty » REFUTENZE > L3ET T open o

/ BAfREY COM port

PuTTY Configuration

Category:
Logging
=] Terminal
Keyboard
Bell
Features
= Window
Appearance
Behaviour
Translation
+- Selection
Colours
=J- Connection
Data
Proxy
Telnet
Rlogin
+- SSH
Serial

About

Help

Basic optionsfor your PuTTY session

Specify the destinatjén you want to connect to

Serial line Speed
COM6 115200

Connection type: B
ORaw (OTelnet ORlogin (OSSH @ Serial
Load, save or delete a stored session e
Saved Sessions
Default Settings Load
220.134.124.202
centOS8 e
pi

Delete

Close window on exit:

OAways (ONever (@ Only on clean exit

(4]

©®

REREA 115200

EIEIERLIN > BiA T RASPBERRY PI 0S (LEGACY) J TE:RHINRSE/ZBHE o

EEIHE > gHIR [ raspberrypi login: J BERXF o (REXFNEARE)

&P COM3 - PuTTY

64
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B

EASEBFTIRHRPA

pi@raspbernypi: ~ — O >

- pi: BRIZEANERE -

- @:FKRm "E"e

« raspberrypi : BTERBEHRTE o

« ~IRTIEXRBE (home directory) > TEFRZTE home/pi ©
$ I RTZEAERERDN shell (—EXFIANTE) ©

4REETEZE : {FH nano
EXBHRT > BA

nano myfile.txt

« FNHA nano 4REE2S > TR B THAENEAETINIYE myfile.txt EE o

7£ nano H > BIANXF :

pi@raspberrypi: ~ - O d
GHNUO nano 3.2 myfile.cxt Modified ~

&% [~ T Es \

o FTFIERERD : ctrl + x
- [RAEFEZE ! ctrl + o (BHEBEFEEBR ctrl + x)
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Linux ERAINIES

BHARI5<S

~$ 1s . SIH BRIFMBERITEZR/BEE (~$ 1s -al : AYIHEZMFMAEN)
~$ pwd : BTRERIFTENBRAUE (FBHEE) -

~$ mkdir Bi#xfE | FE—EEER o (I8N : ~$ mkdir ch3)

~$ rm -rf Biz%E  MR—EBE - (B8N : ~$ rm -rf ch3)

~$ rm TEELTE | REF—EER (SEIESR) - (150 2 ~$ rm myfile.txt)

~$ cd BREBRE  SEERIFEEMNE o (BN : ~$ cd ch3)

~$ cd .. EIFEEFLE—/E-

~$ cd ~ ! HEIREHNMUE - (FERAIZKB L /home/pi)

~$ sudo shutdown now : B o (sudo AHUF root #[R)

~$ sudo reboot . EHERE o

i FARYIRIE SR

Fe g B BEBTREKERBNES -
I Tab J # : BEEEIES ©

Linux BHANZRAIES

A

Linux REEER apt (SHREEET R, Advanced Package Tool) > FREZHEEEE - AIHIREIEM
Linux B3E FHERMER » MUKREYE root #PR > LT sudo IESIEAKENUS root HEFRRY !

~$ sudo apt-get update BREERERY » ARFIEBI M
~$ sudo apt-get upgrade H AR B LIERVERES o

~$ sudo apt-get install <EXEE&TE> T (EEER o

~$ sudo apt-get remove <EXEELTE> PR EEERES o
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3'2. I\‘lglﬂg_ A-I_E

Kis

BEERBIAEES > A -

ifconfig wlan®

AL wlane > [EHEERE R o FRM > BIFIHFIAERHEERF -

\ &P COM4 - PuTTY

\ &P pi@raspberrypi: ~

HBE WiFi

KRR > YEAENEEER EH WiFi o BIEREMESARTE WiFi -
1. £35S raspi-config’ FIAXKIEERE ©

2. FHEK wpa-supplicant configuration fileo

MAE WiFi 7375— : {£H raspi-config

BAKS » BADREEE o

sudo raspi-config
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Nd-ORVA  5E3E [ 1 System Options J°

COM3 - PuTTY - m] 4

- 3532 [ S1 Wireless LAN J°

COM3 - PuTTY - O X
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BIALRED WiFi AP B0 SSID (SEASEMNE AIIESE) o

COM3 - PuTTY - m] 4

Step 5 EEEPNESON:SENEE

COM3 - PuTTY - O X

se. Leave it empty if none.

RETHE > T T ESC J BEFBSRE o
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S B AR o
BRBA :

ifconfig wlan®

| EP COMG - PuTTY - o X

SOIE{RAYABER AL (IP address) > BAI—A%ERE [ 192.168.x.x J°

BE WiFi AR . FEEX wpa-supplicant configuration file

BAISS > 182K wpa_supplicant.conf o
sudo nano /etc/wpa_supplicant/wpa_supplicant.conf
REWEE ssid (1RIE) & psk () BELEHE > RKEFREWMRSHER
network={

ssid="Deco-2F"
p5k="********"

}
network={
ssid="max543"
p5k="********"
}
EXEh wlane .

sudo ifconfig wlan®@ up

{Z1F wlane :

sudo ifconfig wlan@ down
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BIRIEH| (£ SSH/VNC)

SRE WiFi 18 > aJLA{ERA SSH 3¢ VNC XYY UART/TTL Serial o
« SSH : &I FHRIRIEE
« UNC: ZRIREEHRE °

R SSH e
- ANFNALWERAERERRESZ > REE2HHTIRE-
o WMERH  Linux + XFMESTEE > L AB Windows + HRENE ©
« SSH Server : &K o
e SSH client : Windows FAAREEZLEE » 4l : Putty ° Mac/Linux : BiZ{H B4R in

(terminal) °

EXZE SSH/VNC Server

5/ SSH FiZRIEIRZ AT > BB enable SSH > EE—HHIEREN VNC ©

WAES  EARERE ©

sudo raspi-config

Step 2

COM3 - PuTTY - ] x

2 [ 3 Interface Options J°
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SN JE3E [ p2 SSH Jo

COM3 - PuTTY - m] 4

BiEY SsH > HEHE T cves> 1 ¢

COM3 - PuTTY - O X

72 CHAPTER 3 : Hi&Jk X OpenCV X YOLOvS



AR 7527 SSH enabled > 33 [ <Ok> Jo

COM3 - PuTTY - m] 4

81 EAREIS SR - S4B U p2 WNC ) BED WNC o (BRERESE A

COM3 - PuTTY - m] 4
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SSH IRURIZE
SSH ZimIEHI#BIEk (Windows)

BIEK Putty EF8 SSH AR o
« Host Name (or IP address) : {REVRHEIK IP o
« Port:!FEESSH & [ 22 ge

PuTTY Configuration ? X
Category: o
=] Session Basic options for your PuTTY session
T Loglg\ng Specify the destination you want to connect to
=] Temina
K‘eyboard Host Name (or IP address) Port
- Bel [152.168.1.112 2
- Features Connection type: ~
- Window (ORaw (O Telnet (O Rlogin @SSH () Serial
Appearance
Eziaviour Load, save or delete a stored session
Translation Saved Sessions
+- Selection | |
-~ Colours Default Settings Load
- Connection CentOS8
Data Save
Proxy
Telnet Delete
Rlogin
#- SSH
Senal

Close window on exit:
O Aw. ON (®) On |
(U Aways () Never (@) Only on clean exit

About Heb e Cance

WA EERERT) 0 A TERRBIIRSE | pi 0 B  raspberry o

é? pi@raspberrypi: ~ = (m] X
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SSH &=ImiZHIfEIK (Mac/Linux)

E{RMER Unix-like && (Mac/Linux) > BIERARIRI% (terminal) :

~$ ssh pi@' &iE KAV LU (B30 : ~$ ssh pi@192.168.1.112)
~$ exit (BERE SSH ZE4R)
g&# COM4 - PuTTY — m| e

Serial E4RF] SSH BLAEEMHEARE ?

« Serial USRBIFRREE > 4IXF - BB HIVAVELR o
« SSH = TCP/IP ®IHE > BB Ethernet B WiFi EFAR > ANF2ANELR o

‘ VNC ZBIREME
S PRI EVEIEESRAD UNC Server 0 SABTEEIS HIBVE TGS |

TR T EEZEE UNC Viewer ©

https://www.realvnc.com/en/connect/download/viewer/
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BMIT UNC Viewer » BIARBIERAIBEAZN

username : pi
orect [T l T password : raspberry

a A Authentication X

ij Authenticate to VNC Server
= 192.168.68.112:5900 (TCP)

& VNC Viewer
File

Enter VNC Server credentials
(Hint: NOT your RealVNC account details)

Username: |pi

Password: [ 000000000 ] TNy

[JRemember password

Catchphrase: Chicago phoenix alpha. Package Riviera project.
Signature:  46-03-ed-03-4d-31-4c¢-5f

& Cancel

RN B HIREEERE 0 BERBEAE

Ve raspberrypi - VNC Vie.. — O X

Cannot currently show the desktop

BB WEENE © EBBIRE /boot/config. txt o

# uncomment if hdmi display is not detected and composite is being output
dmi_-Force_hotplug=1
# uncomment to force a specific HDMI mode (this will force VGA)

dm1gr‘0up=l g?ﬁgiﬁg

dmi mode=1
# uncomment if hdmi display is not detected and composite is being output
hdmi_force_hotplug=1
# uncomment to force a specific HDMI mode (this will force VGA)

hdmi_group S
hdmi_mode BB

SR1B BRI o (~% sudo reboot)

76 CHAPTER 3 : Hi&Jk X OpenCV X YOLOvS



SEARNINEER

VE raspberrypi - VNC Viewer

‘ @ 'We‘,come to Raspberr

Wasiebasket

—

Welcome to the Raspberry Pi Desktop!
Before you start using it, there are a few things to set up

Press 'Next' to get started

Cancel

P
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3-3. RIEIKRIFEEAE

‘ AR

27 =Y el S R

X fEFAR Camera 1E4H

R-Pi R-Pi Arducam ~ Waveshare = Waveshare Waveshare
Camera V1 Camera V2 5MP (I) (J) IR-CUT

CMA ADE D501 19902 MY e S/609C3
“MA ADS D501 1980Z WMV T8 S/609¢3
MA ADS D501 19902 WMY T S/60963

ZRAERE
LRERFHEREERMN - MARKES

sudo shutdown now

BiEERK  IREBEERMEIRNT FIEEERE | (FEDERE > RIFIER use #E
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MR AERRRRTE

sudo raspi-config

RUENFELE -
« [ 3 Interfacing Options J — [ P1 Camera J°

THEEECIERS (FEER 128M 0 HIBKIE)
« [ 4 pPerformance Options J — [ P2 GPU MemoryJ] — 128M

BRI

sudo reboot

B -
WA

vcgencmd get _camera

@j‘-l pi@raspberrypi: ~
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‘ A EIES BB

HiE—  BEERVERERI AR (BRIFERERE)

HE/FTHAER winscp » 2B EM TEFIT -

https://winscp.net/eng/download.php

B O
@) EEM) BEP SO TEES SEH)
nnff: By =A _ %
Q FI{EREER ﬁ’,ﬁ“g;ﬁﬁ‘ o T{ERERE
& zezs =K TEREREF): Ty
SFTP ~
C:\Users\|lary\Documents\, FIEEHEH): BB R):
z8 [152.168.1.112 [ =] e @7
R EREREL): HEEF):
Apowersoft ‘p{ | |nouoon| |
Arduino
patch wFs) v EHE)... |v
Python Scripts
53] Office Ei%F
BzaEw
=] '5F32F jpg
IEMm ~ gl v a A | ] oL
< >
0B/157KBZ 0/7 BEE 5 ERRES
FER
P23 Vi b (Sl 8 =] 2 =N =] == 2=+
BAR > HEAEREEE » £BABERMNEIRE > SFE1TIRF
B Documents - pi@192.168.68.112 - WinSCP . O X
TR BEM) BEP HSO IERERES EFHO) FEEER) | ®HEH)
BEREr BF H & S e - mEnE BR - @ -
B pi@192.168.68.112 X G HTHERES
EE: < -E-F- BEEMOL % /<EEs -~ = -~ mn2 oszsEs %
NS~ - B4 #Fia -
C:\Users\allwow-1F\Docu /
zm PN ] BEpuEE zE i BEBYRE ]
LEE# 2021/3/23 T+ 09: Ay 2021/3/5 EF 07:27:37  rwxr-xr-x
ActivePresenter EEERRE 2020/9/29 F< 09: f{ | =) bin 2021/3/5 F4 06:45:17  rwxrwxrwx
ActivePresenter Tem... BEERE 2020/11/30 EF0¢ boot 1970/1/1 5 08:00:00  rwxr-xr-x
Adobe BEERX 2020/5/22 T4 05: dev 2021/4/19 T4 08:06....  rwxr-xr-x
Apowersoft 12! FE 2020/9/29 =5 09: etc 2021/4/19 T5 02:28:...  rwxr-xr-x
DVDFab . 2019/9/8 £ 105 home + ;_I--I— ~ F06:47:58  rwxr-xr-x
eBook Converter w 1 n d O W S 2020/2/19 T5 02: @ lib *Ej ﬁ /j& F06:45:17  rwxrwixrwx
Fritzing 2020/7/13 T509: lost+found F07:25:42 rwx------
iWatchDVR for Win... BEEREX 2019/12/23 T 0: media 2021/3/5 £F 06:45:22  rwxr-xr-x
MakeCode EEERR 2020/9/5 T 09:4 mnt 2021/3/5 £5 06:45:22  rwxr-xr-x
My Digital Editions BEERE 2020/12/26 T 0« opt 2021/3/5 5 07:00:22  rwxr-xr-x
PcSetup EEERE 2019/10/1 E510: proc 1970/1/1 £5 08:00:00  r-xr-xr-x
Python Scripts EEERRK 2020/8/8 5104 root 2021/4/16 TF 10:02....  rwx------
WeChat Files BEERX 2019/12/4 5 08: run 2021/4/19 T 08:42:..  rwxr-xr-x
< il - - > < B ) >
0B/531MBZ0/17 BEE 5 ERE®EE 0B/0B%E0/19EEE
&  SFTP-3 0:00:20
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F7EZ A X11 Forwarding

fEH X Window System :
- B TEEFRRARE -
+ Client/Server Z24& o
v X Client : FEFRET o
v X Server . EIEFEREEIA /EHH o
- PIEIBYEREE o

v TCP/IP B Unix Domain Socket

© X11 BENBERE -

Step 1 QRSN Y-

Application J

[ (X Client)

Application
(X Client)

A

X11 Protocol

-l
<

~

X11 Protocol

~
<%

Input
Devices

B4 https://sourceforge.net/projects/xming/

SOV TN FEE) Xming 0 BE X Servero

Driver

Display
Devices

ARl

XAMPP

@ Xbox

ﬂ Xbox Game Bar

Xming

X Uninstall Xming

X xtaunch
X xming
[ xming on the web
2=
Q) Am
33
&y (==
= S

allwow

[
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LR 7f Windows Y SSH Client £ %% X11 Forwarding©
e HEE I SSH - I x11 10 > [ Enable X11 forwarding J & > B#&T Openc

#R PuUTTY Configuration ? X #R PuTTY Configuration ? X
Category: Category:
=)- Session Basic options for your PuTTY session Features ~ Options controlling SSH X11 forwarding
T Loglgmg Specify the destination you want to connect to 4 W'":Zw X11 forwarding
&) Termina pearance
Keyboard Host Name (or IP address; Port Behaviowr Enable X11 forwarding
Bell | 192.168.1.112 []22 | Teavalation X display location
Features Connection type: +)- Selection Remote X11 authentication protocol
& Window ORaw  OTelnet ORiogi] @ SSH O Serial Colours @ MIT-Magic-Cookie-1 (O XDM-Authorization-1
Appcaence Load, save or delete a stored session =J; Conechion X authorty file for local display
Behaviour Data l | | Browse
Translation Saved Sessions Proxy
+- Selection || | Telnet
Colours ; Rlogi
Default Settings
=)- Connection Cent0S8 s ﬂ
Data Pi ot Kex
Proxy Host keys
Telnet Delete Cipher
Rlogin &) Auth
- SSH 1
e Close window on exit:
OAways (ONever (@ Only on clean exit o
Bugs
| More bugs Vv
ot || 1ot G hot || teb G

UNERE Mac/Linux » ¥ -x HR% .

ssh -X pi@' & IKEVAIRE (L

RIELF SSH & » AT Putty BA -
THRERRE !
wget https://fchart.github.io/img/koala.png

1T gpicview:

gpicview koala.png &

© & BY I AFRBMTEARRIT

NN  EUERERK - B ERIEIRRY /etc/ssh/sshd_config ©

sudo nano /etc/ssh/sshd_config
- {82% # X11Forwarding no &17 °
« 38 no MK yes WHIEEAE # £ — X1lForwarding yes o (FERREIEX & FBHER)

SRR | REBASAE LR Xning (X Server) » HREEEHIT o
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S=NGEN MAC #E5%EBARR ¢ "Can not open display" for MAC

EBEREIKEY /etc/ssh/sshd_config . B FMBY AR o
£ MAC £ > TEZE Xquartz WERHH -

http://xquartz.macosforge.org/landing/
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3-4. TSIk E4REE Python

| %R python
Raspberry Pi 0S FEERZH Python 3 HYEESS °
3 CPU BIRRZA -

uname -m

« aarché64 R 64 it > OpencV BEOTHIT > Yolovs EZLE armv71l Y torch o
&8 0S BIRRA :

file /bin/bash

« ELF 64-bit: RN 0S = 64 fijg o
« ELF 32-bit: RN 0S & 32 fiUjt o (FBEEMRERNRE 32 it > AR torch ERT)

&3 Python RIKRZS :

python -V

#EA Python FIEFEL :

python

EAR > gHIR >>> AREFRI o A exit() BERZED

exit()

84 CHAPTER 3 : Hi&Jk X OpenCV X YOLOvS




“mEE Python 2T
75— £ nano
EXRBETEIL ch3 BERRK » WEAZBERK !

mkdir ~/ch3 && cd ~/ch3

i —@ Python RUTETVAE :

nano 3-1.py
ERWI i s 7k Eit Hello World!” o

from time import sleep

sleep(5)
print('Hello World!")

#i@ nano EE 3-1 WfEEFER > B python #iT e

python 3-1.py

FEZ {EF mousepad 4REESS

Step 1 RS INIIIET RS

BRI ERE

sudo apt-get update
ST E LR

sudo apt-get upgrade
Z#E mousepad :

sudo apt-get install mousepad
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45 mousepad » BT ALLES o

mousepad &

(# ex3-1py - u] X
File Edit Search Options Help

# WE 5 #ik, EMH Hello world! =
from time import sleep

sleep(5)
print('Hello World!")

EHRRY » R ex3-1 WRERNBIL#FR » 1T python ex3-1.py°
FHE=  ERB thonny #4REESS

Z# thonny o (F8B:& Raspberry Pi 0S B&E)
Z%E thonny :

sudo apt-get install thonny

$47 thonny » B ILELT o
1T thonny 1% » BIATETS AL > BETHRE :

thonny &
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3-4. #4T Opencv BZE

‘ BT BIEIE python MELNEIS

Python EHHRIBAIMUHEARE Python ERETHBHRBIRIE
« Raspberry Pi 0S RILAf#EH venv 3¢ virtualenv ZK#EI7 ~ &) - MIBREAEIE Python
EEIRIR ©

o ARXZERA virtualenv + virtualenvwrapper Eff o
Z8&t virtualenv

BAIEY Raspberry Pi 0S &t Python 3.9.2¢°

SN L[ virtualenv A o (FEM sudo ABEEIRRER)

sudo pip install virtualenv
sudo pip install virtualenvwrapper
FESRE D REERIN

pip3 list

pi@raspberrypi: ~

SV AREE .bashrc 18 > FMERRERTE » MERLIFIT virtualenvwrapper ©
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BA

sudo nano ~/.bashrc

MA TS =972 .bashrc:

export WORKON_HOME=$HOME/.virtualenvs
export VIRTUALENVWRAPPER PYTHON=/usr/bin/python3
source /usr/local/bin/virtualenvwrapper.sh

EMMBAEMABRERE

source ~/.bashrc

I EAEIE Python 3 BY Opencv ERIRIE

STEREE ML EMRER > ZHEMIESS opencv BY Python ERIRIR o

mkvirtualenv opencv -p python3

- 2% -p #5E Python RRAZE Python 3 °

R B B Al EHIRIR
deactivate

REME IR ERIRIR -
lsvirtualenv

BB EHRIRIE | ERININE opencv ERIRIEE » A workon 5% KB EHRIRIE
workon opencv

BIRERIRIR

rmvirtualenv opencv
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EEERIRIE (opencv A » opencv_new ZEHY) :

cpvirtualenv opencv opencv_new

‘ 2285 Opency FEIE4E

BRI EHRM o

MISERHERD > FAARRIERSTE
sudo apt-get update
FHRE L EERIERAS -

sudo apt-get update

224 Opencv ABRIET 05 RMEL o
« JE Python ##%H > BE sudo BIHEPR

%4t HDF (Hierarchical Data Format version 5) BREMNEH » EERIBEAR « &M
EEENNRFEERER  dUBAREEAENERER :

sudo apt-get install -y libhdf5-dev

LEEIEMEHEA IPEG-2000 [BHRTE !
sudo apt-get install -y libatlas-base-dev
sudo apt-get install -y libopenjp2-7-dev
L& QT GUI B TEEN !
sudo apt-get install -y libqt5gui5
sudo apt-get install -y libqgt5test5

sudo apt-get install -y python3-pyqt5
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BT Opency BUMEHHEN - BRAME o

42 opencv BY Python 3 EHHRIE :
mkvirtualenv opencv -p python3

1515 B Bl B EIRIR AR ¢

pip list
- ERIRIBEIEENRE Python 3> REMFA pip FAUT ©

pi@raspberrypi: ~ — a X

RSS2 Opency EEMIBRER o

EEHIRIELETIEN Python EX > numpy AME5A23 ~ matplotlib % Python KRE#
BEETEE numpy WIEEREE ~ imutils FILGERFIERSEA opency BR EBIE .

pip install numpy==1.21.1
« NEE numpy BYRRZS > SLRERIAVARA » EARXIE Opencv BIEEEAEFES o

pip install matplotlib

pip install imutils
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SALOECE 7T Python EHHRIEZEE Opencv o
EZEE opencV > EIRFEERRE :
pip install opencv-python==4.5.1.48

pip install opencv-contrib-python==4.5.1.48

148 B Al E RIRIZRVRAE

pip list

BRZE Python 3 REREEYF Opencv o
#EA Python MEENEL :

python
HIR >>> & > FLEJEA Python BYIZZURS :

import cv2

cv2.__version__

« cv2 .7 Opencv FUIEZRZLTE o
e cv2._version__ : fEFEM _ version__ :EHX OpenCV HYRRZS °
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#1T Opencv BYEZE

ERISTREEIZTH Chapter 1 WHE (chl.zip)

wget http://max543.com/debugger/class/pythone2/ A R A Re
H¥:8/code/chl.zip

FRBRME chl.zip :

unzip chl.zip
EA chl Bk :

cd ~/chl

#1T Python 2IUHE © (BI40 : 1-7.py)

python 1-7.py
- LEAHEZLHMIT 1-7.py RIEZEE ©
G SR ARRR TR

A ERIUBERETMARENRER !

frame = cv2.rotate(frame, rotateCode = 1)
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3-5. #11T YOLOv5 EEZE

‘Eﬁﬁ%ﬂvumsmﬁﬁ%ﬁ
BB B RIRY EHIRIE » 530 © opencv ©

deactivate

I yolovs RIEHIRIR - BERKERAIEBRR opencv HHRIMVRME » FRIARERIIAE
HBIRIE opencv > B —EERIRIR yolovs » BEITRERE !

cpvirtualenv opencv yolov5

| %% voovs FimE
T& YoLOvs JRYAES o
T ERIRB
cd ~
& YoLovs RIATS -
git clone https://github.com/ultralytics/yolov5
#A yolovs BRI :

cd yolov5

FOHREFBLE -

£ Chapter 2 # > BRFIREBTHETH Python 3.9 IBIEH » HiFEIT pip install -r
requirements.txt * BIREEEHBEIK CPU & Arm71 BY Linux IRIE o EULEEBEARE > FR
UM FEN LR > SEB1THER requirements.txt AR o
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Z4t ipython HBEET :

L matplotlib : (E#IRIRE opencv BZEE)

ZiE numpy © (EHIRIE opencv B&REE)

78 OpenCV . (&4 » [EHIRIE opencv B%EE)

A

Fai

o
P
<

t s Wt

P P

ge) o

n He.

= S o
= e [e]
— — =

Wt Wt Wt
pis ps p
~+ 7 )
o 0 103
S - Q
A o c
> < ]
. . a_
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« pip install torch £2 torchvision M > FARUAFEI T .whl 1ERZE o
FEZETHM torch B torchvision

TEHBEIK 48 EAB 32 iyt ARM 224889 torch :

wget https://github.com/KumaTea/pytorch-
arm/releases/download/v1.8.1/torch-1.8.1-cp39-cp39-1linux_armv71l.whl

Z# torch-1.8.1:
pip install torch-1.8.1-cp39-cp39-linux_armv71l.whl
TEEEIk 48 EREM 32 iyt ARM ZE#8Y torchvision :

wget https://github.com/KumaTea/pytorch-arm/releases/
download/v1.8.1/torchvision-0.9.1-cp39-cp39-1linux_armv7l.whl

28t torchvision-0.9.1 :

pip install torchvision-0.9.1-cp39-cp39-
linux_armv71.whl

1T torch BBIKMEXRANEMHTEBRLE libopenblas-dev :
sudo apt-get install libopenblas-dev
BT R BRAVIRAR
L4 ultralytics > BEIEE <R Python 3.9 BIRRA :
pip install ultralytics==8.0.232
Z4# thop :

pip install thop

ZEE tqdm :

pip install tqdm
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%% tensorboard :

pip install tensorboard
Z#t pandas :

pip install pandas
Z4E seaborn :

pip install seaborn

#1T YOLOvS BYERZE
EITIEEMER > F—81ETIBHAE --source 0 BTE25 --source 1 fKItLEEH .

python detect.py --img-size 40 --iou-thres 0.3

--source 0

« WEICUEERN—ARBIER > AIINL --img-size FRIRARITEE o

SR BEA_yolovsn.pt (BR/IMERY) FREHEMIEE :

python detect.py --img-size 40 --iou-thres 0.3

--weight yolov5n.pt --source ©

EREEEE TE Chapter 2 HWELKINRIFIIEZ (ch2.zip) ©

wget http://max543.com/debugger/class/python02/ AR&HtH EEYRe
Y458/ code/ch2.zip

PRER4E ch2.zip > B#A ch2 BERKS .
unzip ch2.zip && cd ./ch2
# A yolov5-master ERIKH :

cd ./yolov5-master
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KBTIy YoLo REMSRRRALMF -

python detect.py --weight
runs/train/exp/weights/best.pt --img 40 --source 0

M BE17IIERE YoLo #EEMER] Youtube BIRZFR (BROMNERE > PTHITH) !

python detect.py --weight
runs/train/exp/weights/best.pt --img 40 --source
https://www.youtube.com/watch?v=1EiC9bvVGnk

s 1‘

1. 5ARF 2-4.py ERRESRIEIRRIAHREE

4
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