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Chapter 3  × OpenCV × YOLOv5 

 

 Linux OS  OpenCV  YOLOv5  

 

  

  ( ) 

 

1.  

2.  

3.  

4.  Python  

5.  OpenCV  

6.  YOLOv5  
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3-1.   

 (Rasperry Pi,  Pi)  

•  SD  FLASH  SD  

• Raspbian Arch Linux 

ARM Firefox OS Google Chrome OS Raspberry Pi Fedora Remix WebOS RISC 

OS FreeBSD...  

•  USB (micro USB  USB-C)  

•  

✓  Winodws  Linux 

 

✓  (WiFi)

 

 

 

 Rpberry Pi 5  Pi 4 Model B  

• CPU ARM 7  

• RAM  2G/4G/8G  

•  Type-C USB  

•  (Micro HDMI)  

•  WiFi/Gigabit Ethernet  
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/ General-Purpose Input/Output (GPIO) 

 40  PCB 

 12  GPIO 18  

 

 

  

1.  ( )  

2.  SD  ( )  

3.  SD  
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Step 1  

 

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

 

 
 

Step 2  

 

 Raspberry Pi Image  RASPBERRY PI OS 

(LEGACY, 32-BIT)  

1.  RASPBERRY PI 4  

2.  RASPBERRY PI OS (LEGACY, 32-BIT)  

3.  SD  NEXT  
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4.  

 

 
 

5.  GENERAL  Username    

6.  WiFi  

7.  SERVICES  SSH      
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Step 3  SD  

 

 boot Linux  

 

 

 

1.  micro HDMI to HDMI ( ) 

2.  UART (TTL serial)  SSH  VNC 
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 UART Serial  WiFi  

•  IP 

 

•  IP  

 

•  WiFi  

•  WiFi  

 (UART/TTL Serial) 

 SSH  UART port

 TTL  Enable SSH  PL2303HXD  TTL  
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Step 1  /boot/config.txt  

 

SD  ( )  /boot/config.txt

 

 

dtoverlay=pi3-miniuart-bt 

core_freq=250 

enable_uart=1 

 

 
 
 

Step 2  /boot/cmdline.txt  quiet  
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Step 3 SD  TTL  
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Step 4  PL2303  (Windows)  

 

 http://avrtx.cn/download/USB%20driver/PL2303/pl2303_332102_64.zip 

 

 

  COM Port COM6  

 
 

Step 5  Putty  UART (TTL serial)  

 

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

 

 
 
 

Step 6  RASPBERRY PI OS (LEGACY) /  

 

 raspberrypi login: ( ) 
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• pi  

•  " "  

• raspberrypi  

• ~  (home directory)  home/pi  

• $  shell ( )  

 nano 

 

 

~$ nano myfile.txt 

•  nano  myfile.txt  

 

 nano  

 

• Ctrl + x 

• Ctrl + o (  Ctrl + x)  
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Linux  

 

~$ ls /     (~$ ls –al ) 

~$ pwd  ( )  

~$ mkdir     ( ~$ mkdir ch3) 

~$ rm -rf     ( ~$ rm -rf ch3) 

~$ rm  ( )   ( ~$ rm myfile.txt) 

~$ cd    ( ~$ cd ch3) 

~$ cd ..  

~$ cd ~      (  /home/pi) 

~$ sudo shutdown now      (sudo  root ) 

~$ sudo reboot  

 

 ↑  

 Tab  

Linux  

Linux  apt ( , Advanced Package Tool)  

Linux  root  sudo  root  

~$ sudo apt-get update      

~$ sudo apt-get upgrade      

~$ sudo apt-get install < >   

~$ sudo apt-get remove < >    
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3-2.   

 

 

~$ ifconfig wlan0 

•  wlan0  

 

 
 

 

 WiFi 

 WiFi  WiFi  

1.  raspi-config  

2.  wpa-supplicant configuration file  

 WiFi  raspi-config 

Step 1  

 

~$ sudo raspi-config 
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Step 2  1 System Options  

 

 
 
 

Step 3  S1 Wireless LAN  
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Step 4  WiFi AP  SSID ( )  

 

 
 
 

Step 5  SSID  

 

 

 ESC  
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Step 6  

 

 

 

~$ ifconfig wlan0 

 

 

 (IP address)  192.168.x.x  

 WiFi  wpa-supplicant configuration file 

Step 1  wpa_supplicant.conf  

 

~$ sudo nano /etc/wpa_supplicant/wpa_supplicant.conf 

 

 ssid ( )  psk ( )  

 

network={ 

        ssid="Deco-2F" 

        psk="********" 

} 

network={ 

        ssid="max543" 

        psk="********" 

} 

 

 wlan0  

 

~$ sudo ifconfig wlan0 up 

 

 wlan0  

 

~$ sudo ifconfig wlan0 down 
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 (  SSH/VNC) 

 WiFi  SSH  VNC  UART/TTL Serial  

• SSH  

• VNC  

 

 SSH  

•  

• Linux +  Windows +  

• SSH Server  

• SSH client Windows Putty Mac/Linux  

(terminal)  

 SSH/VNC Server 

 SSH  enable SSH  VNC  

 

Step 1  

 

~$ sudo raspi-config 

 
 

Step 2  3 Interface Options  
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Step 3  P2 SSH   

 

 
 
 

Step 4  SSH  <Yes>  
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Step 5  SSH enabled  <Ok>  

 

 
 
 

Step 6  P2 VNC   VNC ( )  
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SSH  

SSH  (Windows) 

Step 1  Putty  SSH   

• Host Name (or IP address)  IP  

• Port SSH  22  

 
 

Step 2 pi raspberry  

 

 



CHAPTER 3：  X OpenCV X YOLOv5 75 

 

SSH  (Mac/Linux) 

 Unix-like  (Mac/Linux)  (terminal)  

~$ ssh pi@' '  ( ~$ ssh pi@192.168.1.112) 

~$ exit        (  SSH ) 

 

 

Serial  SSH  

• Serial  

• SSH  TCP/IP  Ethernet  WiFi  

VNC  

 VNC Server  

 

Step 1  VNC Viewer  

 

 https://www.realvnc.com/en/connect/download/viewer/ 
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Step 2  VNC Viewer  

 

 
 

  

 

 

Step 1  /boot/config.txt  

 

 
 

Step 2 (~$ sudo reboot) 
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3-3.   

 

 

 

 

 

 

~$ sudo shutdown now 

 

(  USB ) 
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Step 1  

 

 

 

~$ sudo raspi-config 

 

 

•  3 Interfacing Options  P1 Camera  

 

 (  128M ) 

•  4 Performance Options  P2 GPU Memory  128M 

 

 

 

~$ sudo reboot 

 
 

Step 2  

 

 

 

~$ vcgencmd get_camera 
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 ( ) 

/  WinSCP  

 

 https://winscp.net/eng/download.php 
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 X11 Forwarding 

 X Window System  

•  

• Client/Server  

✓ X Client  

✓ X Server /  

•  

✓ TCP/IP  Unix Domain Socket 

• X11  
 

 
 

Step 1  Xming  

 

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

 
 

Step 2  Xming  X Server  
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Step 3  Windows  SSH Client  X11 Forwarding  

•  SSH  X11   Enable X11 forwarding  Open  

 

 
 

 Mac/Linux  -X  

 

~$ ssh -X pi@' ' 

 
 

Step 4  SSH  Putty  

 

 

 

~$ wget https://fchart.github.io/img/koala.png 

 

 gpicview  

 

~$ gpicview koala.png & 

• &  

 

  /etc/ssh/sshd_config  

 

~$ sudo nano /etc/ssh/sshd_config 

•  # X11Forwarding no  

•  no  yes  #   X11Forwarding yes ( ) 

 

  Xming (X Server)  
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 MAC "Can not open display" for MAC 

 

 /etc/ssh/sshd_config  

 MAC  Xquartz  

 

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

 Python 

Raspberry Pi OS  Python 3  

 

 CPU  

 

~$ uname -m 

aarch64    # aarch64  64  ARM armv71  32  

• aarch64  64 OpenCV Yolov5  armv7l  torch  

 

 OS  

 

~$ file /bin/bash 

/bin/bash: ELF 32-bit LSB executable, ARM, EABI5 version 1 (SYSV), 
dynamically l                                     inked, interpreter 
/lib/ld-linux-armhf.so.3, BuildID[sha1]=f12e6d40fb262ad0037b6                                     
ec43162208b76d4da71, for GNU/Linux 3.2.0, stripped 

• ELF 64-bit  OS  64  

• ELF 32-bit  OS  32 (  32  torch ) 

 

 Python  

 

~$ python -V 

Python 3.9.2    #  Python 3  

 

 Python  

 

~$ python 

 

 >>>  exit()  

 

>>> exit() 

  



CHAPTER 3：  X OpenCV X YOLOv5 85 

 

 Python  

 nano 

 ch3  

 

~$ mkdir ~/ch3 && cd ~/ch3 

 

 Python  

 

~/ch03$ nano 3-1.py 

 

 

3-1  5  'Hello World!'  

1. #  5  Hello World! 

2. from time import sleep 

3.  

4. sleep(5) 

5. print('Hello World!') 

 

 nano  3-1  python  

 

~/ch3$ python 3-1.py 

 mousepad  

Step 1  mousepad  

 

 

 

~$ sudo apt-get update 

 

 

 

~$ sudo apt-get upgrade 

 

 mousepad  

 

~$ sudo apt-get install mousepad 
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Step 2  mousepad  

 

~$ mousepad & 

 

 

 ex3-1  python ex3-1.py  

 thonny  

Step 1  thonny (  Raspberry Pi OS ) 

 

 thonny  

 

~$ sudo apt-get install thonny 

 
 

Step 2  thonny  

 

 thonny  

 

~$ thonny & 
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3-4.   OpenCV  

 Python  

Python  Python  

• Raspberry Pi OS  venv  virtualenv  Python 

 

•  virtualenv + virtualenvwrapper  

virtualenv 

 Raspberry Pi OS  Python 3.9.2  

 

Step 1  virtualenv (  sudo ) 

 

~$ sudo pip install virtualenv 

 

~$ sudo pip install virtualenvwrapper 

 

 

 

~$ pip3 list 

 

 

Step 2  .bashrc  virtualenvwrapper  
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~$ sudo nano ~/.bashrc 

 

 .bashrc  

 

export WORKON_HOME=$HOME/.virtualenvs 

export VIRTUALENVWRAPPER_PYTHON=/usr/bin/python3 

source /usr/local/bin/virtualenvwrapper.sh 

 

 

 

~$ source ~/.bashrc 

 Python 3  OpenCV  

 opencv  Python  

 

~$ mkvirtualenv opencv -p python3 

•  p  Python  Python 3  

 

 

 

~$ deactivate 

 

 

 

~$ lsvirtualenv 

 

 opencv  workon  

 

~$ workon opencv 

 

 

 

~$ rmvirtualenv opencv 
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 (opencv opencv_new )  

 

~$ cpvirtualenv opencv opencv_new 

 OpenCV  

Step 1  

 

 

 

~$ sudo apt-get update 

 

 

 

~$ sudo apt-get update 

 
 

Step 2  OpenCV  OS  

•  Python  sudo  

 

 HDF (Hierarchical Data Format version 5) 

 

 

~$ sudo apt-get install -y libhdf5-dev 

 

 JPEG-2000  

 

~$ sudo apt-get install -y libatlas-base-dev 

 

~$ sudo apt-get install -y libopenjp2-7-dev 

 

 QT GUI  

 

~$ sudo apt-get install -y libqt5gui5 

 

~$ sudo apt-get install -y libqt5test5 

 

~$ sudo apt-get install -y python3-pyqt5 
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Step 3  Opencv  

 

 opencv  Python 3  

 

~$ mkvirtualenv opencv -p python3 

 

 

 

(opencv) ~$ pip list 

•  Python 3  pip  

 

 
 
 

Step 4  OpenCV  

 

 Python numpy matplotlib  Python 

 numpy imutils  OpenCV  

 

(opencv) ~$ pip install numpy== 1.21.1 

•  numpy  OpenCV  

 

(opencv) ~$ pip install matplotlib 

 
 

(opencv) ~$ pip install imutils 
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Step 5  Python  OpenCV  

 

 OpenCV  

 

(opencv) ~$ pip install opencv-python==4.5.1.48 

 

(opencv) ~$ pip install opencv-contrib-python==4.5.1.48 

 

 

 

(opencv) ~$ pip list 

 

 
 

Step 6  Python 3  OpenCV  

 

 Python  

 

(opencv) ~$ python 

 

 >>>  Python  

 

>>> import cv2 

>>> cv2.__version__ 

'4.6.0.66' 

• cv2  OpenCV  

• cv2.__version__  __version__  OpenCV  
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 OpenCV  

 Chapter 1  (ch1.zip)  

 

(opencv) ~$ wget http://max543.com/debugger/class/python02/

/code/ch1.zip 

 

 ch1.zip  

 

(opencv) ~$ unzip ch1.zip 

 

 ch1  

 

(opencv) ~$ cd ~/ch1 

 

 Python ( 1-7.py) 

 

(opencv) ~ch1$ python 1-7.py 

•  1-7.py  

 
 

  

 

 

 

frame = cv2.rotate(frame, rotateCode = 1) 

  



CHAPTER 3：  X OpenCV X YOLOv5 93 

 

3-5.   YOLOv5  

 YOLOv5  

opencv  

 

(opencv) ~$ deactivate 

 

 yolov5  OpenCV 

 opencv  yolov5  

 

~$ cpvirtualenv opencv yolov5 

 YOLOv5  

Step 1  YOLOv5  

 

 

 

(yolov5) ~$ cd ~ 

 

 YOLOv5  

 

(yolov5) ~$ git clone https://github.com/ultralytics/yolov5 

 

 yolov5  

 

(yolov5) ~$ cd yolov5 

 
 

Step 2  

•  Chapter 2  Python 3.9  pip install -r 

requirements.txt  CPU  Arm71  Linux 

 requirements.txt   
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 ipython  

 

(yolov5) ~ /yolov5$ pip install ipython 

 

 matplotlib (  opencv ) 

 

(yolov5) ~ /yolov5$ pip install matplotlib 

 

 numpy (  opencv ) 

 

(yolov5) ~ /yolov5$ pip install numpy==1.26.0 

 

 OpenCV (  opencv ) 

 

(yolov5) ~ /yolov5$ pip install opencv-python==4.6.0.66 

 

 Pillow  

 

(yolov5) ~ /yolov5$ pip install Pillow 

 

 psutil  

 

(yolov5) ~ /yolov5$ pip install psutil 

 

 PyYAML  

 

(yolov5) ~ /yolov5$ pip install PyYAML 

 

 requests  

 

(yolov5) ~ /yolov5$ pip install requests 

 

 scipy  

 

(yolov5) ~ /yolov5$ pip install scipy 

 

 torch  

 

(yolov5) ~ /yolov5$ pip install torch 
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• pip install torch  torchvision  .whl  

 torch  torchvision 

 4B  32  ARM  torch  

 

(yolov5) ~ /yolov5$ wget https://github.com/KumaTea/pytorch-

arm/releases/download/v1.8.1/torch-1.8.1-cp39-cp39-linux_armv7l.whl 

 

 torch-1.8.1  

 

(yolov5) ~ /yolov5$ pip install torch-1.8.1-cp39-cp39-linux_armv7l.whl 

 

 4B  32  ARM  torchvision  

 

(yolov5) ~ /yolov5$ wget https://github.com/KumaTea/pytorch-arm/releases/ 

download/v1.8.1/torchvision-0.9.1-cp39-cp39-linux_armv7l.whl 

 

 torchvision-0.9.1  

 

(yolov5) ~ /yolov5$ pip install torchvision-0.9.1-cp39-cp39-

linux_armv7l.whl 

 

 torch  libopenblas-dev  

 

(yolov5) ~ /yolov5$ sudo apt-get install libopenblas-dev 

 

 ultralytics  Python 3.9  

 

(yolov5) ~ /yolov5$ pip install ultralytics==8.0.232 

 

 thop  

 

(yolov5) ~ /yolov5$ pip install thop 

 

 tqdm  

 

(yolov5) ~ /yolov5$ pip install tqdm 
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 tensorboard  

 

(yolov5) ~ /yolov5$ pip install tensorboard 

 

 pandas  

 

(yolov5) ~ /yolov5$ pip install pandas 

 

 seaborn  

 

(yolov5) ~ /yolov5$ pip install seaborn 

 YOLOv5  

 --source 0  --source 1  

 

(yolov5) ~ /yolov5$ python detect.py --img-size 40 --iou-thres 0.3 

--source 0 

•  --img-size  

 

 yolov5n.pt ( )  

 

(yolov5) ~ /yolov5$ python detect.py --img-size 40 --iou-thres 0.3 

                                                --weight yolov5n.pt --source 0 

 

 Chapter 2  (ch2.zip)  

 

(yolov5) ~$ wget http://max543.com/debugger/class/python02/

/code/ch2.zip 

 

 ch2.zip  ch2  

 

(yolov5) ~$ unzip ch2.zip && cd ./ch2 

 

 yolov5-master  

 

(yolov5) ~$ cd ./yolov5-master 
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 YOLO  

 

(yolov5) ~/ch2/yolov5-master$ python detect.py --weight 

runs/train/exp/weights/best.pt --img 40 --source 0 

 

 YOLO  Youtube  ( )  

 

(yolov5) ~/ch2/yolov5-master$ python detect.py --weight 

runs/train/exp/weights/best.pt --img 40 --source 

https://www.youtube.com/watch?v=1EiC9bvVGnk 

   1   

1.  2-4.py  


