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7-1.  OpenCV 

7-1-1.  Windows  OpenCV 

OpenCV (Open Source Computer Vision Library)  BSD 

 Intel 

 

• OpenCV  Android iOS  C/C++ Java Python

 

 OpenCV  

•  pip  Python  pip  OpenCV

 OpenCV ( ) 

•  OpenCV  OpenCV 

 OpenCV  

 pip  OpenCV  

 Anacodna Prompt  

 

>>> pip install  

 

 python 3.9.7  

 

Step 1  OpenCV  

 

 Python numpy matplotlib  Python  

numpy imutils  OpenCV  

 

>>> pip install numpy    #  

>>> pip install matplotlib    #  

>>> pip install imutils    #  
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Step 2  OpenCV 

 

 pip  OpenCV  

 

>>> pip install opencv-python 

>>> pip install opencv-contrib-python 

 

 Python  

 

>>> pip list 

 

 
 

Step 3  OpenCV  

 

 Python  OpenCV  

 

>>> import cv2 

>>> cv2.__version__    #  OpenCV  

'4.5.4' 
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7-2. OpenCV  

7-2-1. OpenCV  

 

Python  OpenCV  imread()  imshow() 

 

 

7-1 (7-1.py) 

import cv2 

 

img = cv2.imread('capybara.jpg') 

cv2.imshow('Capybara', img) 

gray_img = cv2.imread('capybara.jpg', cv2.IMREAD_GRAYSCALE) 

cv2.imshow('Capybara:gray', gray_img) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

cv2.IMREAD_GRAYSCALE .

 

• cv2.IMREAD_COLOR  

• cv2.IMREAD_UNCHANGED  

• cv2.IMREAD_GRAYSCALE   



CHAPTER 7：實務 ╳ 人臉辨識與物聯網 87 

 

 

 shape 

 

 

7-1a  

import cv2 

 

img = cv2.imread('capybara.jpg') 

img2 = cv2.imread('capybara.jpg', cv2.IMREAD_GRAYSCALE) 

print(img.shape) 

print(img2.shape) 

h, w, c = img.shape 

print(' : ', h) 

print(' : ', w) 

 

OpenCV  cv2.resize()  

imutils  imutils.resize() 

 

 

7-1b  

import cv2, imutils 

 

img = cv2.imread(' capybara.jpg') 

print(img.shape) 

resized_img = imutils.resize(img, width = 300) 

print(resized_img.shape) 

cv2.imshow('Capybara', img) 

cv2.imshow('Capybara:resized', resized_img) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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numpy.array 

Numpy Python  

 

 

 

>>> import numpy as np    #  numpy 

>>> a = np.array([10, 2, 45, 32, 24])    #  

>>> len(a)    #  

>>> a[2:4]    #  2 3  

>>> a[:4]     #  1 ~ 3  

 

 

 

>>> import numpy as np 

>>> A = np.array([[1, 4, 2], [3, 2, 0]])    #  

>>> B = A[1:, 1:3]     #  

 

 

 

 

 

 OpenCV  imread()  Numpy 

 Numpy  
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7-1c  

import cv2 

 

img = cv2.imread('capybara.jpg') 

print(img.shape) 

x = 10; y = 10 

w = 150; h= 200 

crop_img = img[y:y + h, x:x + w] 

cv2.imshow('capybara', img) 

cv2.imshow('corp_ Capybara', crop_img) 

print(crop_img.shape) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

 

 

 

      img  crop_img  
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 RGB ( )  0 ~ 255  

(R, G, B) = (0, 0, 0) (R, G, B) = (255, 255, 255)  

 RGB  256 x 256 x 256 = 16,777,216  

 

 RGB  

 

 

 

OpenCV  (  cv2.flip() )

 imutils  

 

7-1d  

import cv2, imutils 

 

img = cv2.imread('capybara.jpg') 

rotated_img = imutils.rotate(img, angle = 90) 

fliped_img = cv2.flip(img, 1) 

translated_img = imutils.translate(img, 25, -75) 

cv2.imshow('Capybara', img) 

cv2.imshow('Capybara:rotated', rotated_img) 

cv2.imshow('Capybara:fliped', fliped_img) 

cv2.imshow('Capybara:translated', translated_img) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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 BGR  

OpenCV  cvtColor()  2 

 cv2.COLOR_BGR2GRAY  

•  RGB  cv2.COLOR_RGB2BGR  RGB  BGR (

 RGB  cv2.COLOR_BGR2RGB  BGR  RGB)  

 

7-1e  

import cv2 

 

img = cv2.imread('capybara.jpg') 

gray_img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) 

bgr_img = cv2.cvtColor(img, cv2.COLOR_RGB2BGR) 

cv2.imshow('Capybara:gray', gray_img) 

cv2.imshow('Capybara:bgr', bgr_img) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

imread()  imshow()  BGR  cv2.COLOR_BGR2GRAY 

 

 BGR  

 imutils  url_to_image()  

 

7-1f  URL  

import cv2, imutils 

 

url = 'https://fchart.github.io/img/koala.png' 

img = imutils.url_to_image(url) 

cv2.imshow('Koala', img) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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7-1g  

import cv2 

 

img = cv2.imread('capybara.jpg') 

cv2.line(img, (0, 0), (200, 200), (0, 0, 255), 5) 

cv2.rectangle(img, (20, 70), (120, 160), (0, 255, 0), 2) 

cv2.rectangle(img, (40, 80), (100, 140), (255, 0, 0), -1) 

cv2.circle(img, (90, 210), 30, (0, 255, 255), 3) 

cv2.circle(img, (140, 170), 15, (255, 0, 0), -1) 

cv2.putText(img, 'OpenCV', (10, 40), cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 

255, 255), 5, cv2.LINE_AA) 

cv2.imshow('Capybara', img) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

 

OpenCV  imwrite()  

 

7-1h  

import cv2 

 

img = cv2.imread('capybara.jpg') 

gray_img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) 

cv2.imwrite('result_gray.jpg', gray_img) 

cv2.imwrite('result.png', img) 
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7-2-2. OpenCV  

 

  (Frame )     (Frame per Second

)  

 

OpenCV  

 

Python  OpenCV  VideoCapture  

 

7-2  

import cv2 

 

cap = cv2.VideoCapture('YouTube.mp4') 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

    if ret: 

        cv2.imshow('frame', frame) 

    if cv2.waitKey(1) == 27: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 

cap.read()  

 

 8-1e.py   
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7-2a  

import cv2 

 

cap = cv2.VideoCapture('YouTube.mp4') 
 

while cap.isOpened(): 

    ret, frame = cap.read() 

    if ret: 

        gray_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

        cv2.imshow('frame', gray_frame) 

    if cv2.waitKey(1) == 27: 

        break 
 

cap.release() 

cv2.destroyAllWindows() 

 
 

7-2-3. OpenCV  

 

 OpenCV  VideoCapture  

 

7-3  

import cv2 

 

cap = cv2.VideoCapture(0) 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

    cv2.imshow('frame', frame) 

    if cv2.waitKey(1) == 27: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 

cv2.VideoCapture(0)  0 1  
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 Python  VideoCapture  set 

 

 

7-3a  

import cv2 

 

cap = cv2.VideoCapture(0) 

cap.set(cv2.CAP_PROP_FRAME_WIDTH, 320) 

cap.set(cv2.CAP_PROP_FRAME_HEIGHT, 180) 

cap.set(cv2.CAP_PROP_FPS, 25) 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

    cv2.imshow('frame', frame) 

    if cv2.waitKey(1) == 27: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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OpenCV  VideoWrite  

 

7-3b  

import cv2 

 

cap = cv2.VideoCapture(0) 

fourcc = cv2.VideoWriter_fourcc(*'XVID') 

out = cv2.VideoWriter('output.avi', fourcc, 20, (640, 480)) 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

    if ret == True: 

        out.write(frame) 

        cv2.imshow('frame', frame) 

        if cv2.waitKey(1) == 27: 

            break 

    else: 

        break 

 

cap.release() 

out.release() 

cv2.destroyAllWindows() 

 

7-3b  cv2.VideoWriter_fourcc() 

cv2.VideoWriter_fourcc(*'XVID')  MPEG-4 (  .avi)  

 

   

YUV *'I420' .avi 

MPEG-I *'PIMT' .avi 

MPEG-4 *'XVID' .avi 

MP4 *'MP4V' .mp4 

Ogg Vorbis *'THEO' .ogv 
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7-3. OpenCV  

OpenCV  (Haar-like feature)  

•  

• https://github.com/opencv/opencv/tree/master/data/haarcascades 
 

 

 

  

haarcascade_frontalface_default.xml  

haarcascade_frontalface_alt2.xml  

haarcascade_profileface.xml  

haarcascade_eye.xml  

 
 

7-3-1.  

 

 

 

7-4  

import cv2 

 

face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_alt2.xml') 

image = cv2.imread('demo.jpeg') 

gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY) 

faces = face_cascade.detectMultiScale(gray, 1.1, 3) 

# faces = face_cascade.detectMultiScale(gray, 1.05, 4) 

 

for (x, y, w, h) in faces: 

    frame = cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 0), 3) 

 

cv2.namedWindow('frame', cv2.WINDOW_NORMAL) 

cv2.imshow('frame', frame) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

https://github.com/opencv/opencv/tree/master/data/haarcascades
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• cv2.WINDOW_NORMAL  

• cv2.WINDOW_AUTOSIZE  

• cv2.WINDOW_FREERATIO  

• cv2.WINDOW_KEEPRATIO  

 

 

•  (Demo 7-4.py)  

•  (Demo 7-4a.py)  

 

 for 

 

 

7-5  

import cv2 

 

face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_alt2.xml') 

eye_cascade = cv2.CascadeClassifier('haarcascade_eye.xml') 

frame = cv2.imread('demo.jpeg') 

gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

# faces = face_cascade.detectMultiScale(gray, 1.1, 3) 

faces = face_cascade.detectMultiScale(gray, 1.05, 4) 

 

for (x, y, w, h) in faces: 

    frame = cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 0), 3) 

    face_rect = gray[y:y+h, x:x+w] 

    eyes = eye_cascade.detectMultiScale(face_rect, 1.15, 8) 

    for (ex, ey, ew, eh) in eyes: 

        frame = cv2.rectangle(frame, (x + ex, y + ey), (x + ex + ew, y + 

ey + eh), (0, 255, 0), 2) 

 

cv2.namedWindow('frame', cv2.WINDOW_NORMAL) 

cv2.imshow('frame', frame) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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7-6  

import cv2 

 

faceCascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml') 

cap = cv2.VideoCapture(0) 

cap.set(cv2.CAP_PROP_FRAME_WIDTH, 640) 

cap.set(cv2.CAP_PROP_FRAME_HEIGHT, 480) 

 

while True: 

    ret, frame = cap.read() 

    gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

    faces = faceCascade.detectMultiScale(gray, scaleFactor = 1.1, 

minNeighbors = 5, minSize = (30, 30)) 

    print(' : ', len(faces)) 

    for (x, y, w, h) in faces: 

        cv2.rectangle(frame, (x, y), (x+w, y+h), (0, 255, 0), 2) 

    cv2.imshow('preview', frame) 

    if cv2.waitKey(1) == 27: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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7-7  

import cv2 

 

faceCascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml') 

cap = cv2.VideoCapture(0) 

cap.set(cv2.CAP_PROP_FRAME_WIDTH, 640) 

cap.set(cv2.CAP_PROP_FRAME_HEIGHT, 480) 

 

while True: 

    ret, frame = cap.read() 

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

    gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

    faces = faceCascade.detectMultiScale(gray, scaleFactor = 1.1, 

minNeighbors = 5, minSize = (30, 30)) 

    print(' : ', len(faces)) 

    for (x, y, w, h) in faces: 

        frame = cv2.rectangle(frame, (x, y), (x + w, y + h),(0, 255, 0),3) 

        face_rect = gray[y:y + h, x:x + w] 

        eyes = eye_cascade.detectMultiScale(face_rect, 1.3, 8) 

        for (ex, ey, ew, eh) in eyes: 

            cv2.rectangle(frame, (x + ex, y + ey), (x + ex + ew, y + ey + 

eh), (0, 255, 0), 2) 

    cv2.imshow('preview', frame) 

    if cv2.waitKey(1) == 27: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 

  



CHAPTER 7：實務 ╳ 人臉辨識與物聯網 101 

 

7-3-2.  

 

 

 

1.  100  

2. OpenCV Eigen Fisher LBPH  

3.  

 

  100  100 

  

 

7-8-1 (7-8-1-capture.py) 

import cv2 

 

ESC = 27 

n = 1 

index = 0 

total = 100 

 

def saveImage(face_image, index): 

    filename = 'images/h0/{:03d}.pgm'.format(index) 

    cv2.imwrite(filename, face_image) 

    print(filename) 

 

face_cascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml') 

cap = cv2.VideoCapture(0) 

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / 

cap.get(cv2.CAP_PROP_FRAME_HEIGHT) 

WIDTH = 400 

HEIGHT = int(WIDTH / ratio) 

cv2.namedWindow('video', cv2.WINDOW_NORMAL) 

 

while n > 0: 

    ret, frame = cap.read() 

    frame = cv2.resize(frame, (WIDTH, HEIGHT)) 

   frame = cv2.flip(frame, 1) 

    gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 
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    faces = face_cascade.detectMultiScale(gray, 1.1, 3) 

 

    for (x, y, w, h) in faces: 

        frame = cv2.rectangle(frame,(x, y),(x + w, y + h),(0, 255, 0),3) 

        if n % 5 == 0: 

            face_img = gray[y: y + h, x: x + w] 

            face_img = cv2.resize(face_img, (400, 400)) 

            saveImage(face_img, index) 

            index += 1 

            if index >= total: 

                print('get training data done') 

                n = -1 

                break 

        n += 1 

 

    cv2.imshow('video', frame) 

    if cv2.waitKey(1) == 27: 

        cv2.destroyAllWindows() 

        break 
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  h0 h1  

  

 

7-8-2 (7-8-2-train.py) 

import cv2 

import numpy as np 

 

images = [] 

labels = [] 

 

for index in range(100): 

    filename = 'images/h0/{:03d}.pgm'.format(index) 

    print('read ' + filename) 

    img = cv2.imread(filename, cv2.COLOR_BGR2GRAY) 

    images.append(img) 

    labels.append(0)    #  0 

 

print('training...') 

model = cv2.face.LBPHFaceRecognizer_create() 

model.train(np.asarray(images), np.asarray(labels)) 

model.save('faces.data') 

print('training done') 
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7-8-3 (7-8-3-recognition.py) 

import cv2 

 

model = cv2.face.LBPHFaceRecognizer_create() 

model.read('faces.data') 

print('load training data done') 

face_cascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml') 

 

cap = cv2.VideoCapture(0) 

cv2.namedWindow('video', cv2.WINDOW_NORMAL) 

names = ['pllai'] 

 

while True: 

    ret, frame = cap.read() 

    frame = cv2.resize(frame, (600, 400)) 

    frame = cv2.flip(frame, 1) 

    gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

    faces = face_cascade.detectMultiScale(gray, 1.1, 3) 

 

    for (x, y, w, h) in faces: 

        frame=cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 0), 3) 

        face_img = gray[y: y + h, x: x + w] 

        face_img = cv2.resize(face_img, (400, 400)) 

        val = model.predict(face_img) 

        print('label:{}, conf:{:.1f}'.format(val[0], val[1])) 

        if val[1] < 50: 

            cv2.putText(frame, names[val[0]], (x, y - 10), 

cv2.FONT_HERSHEY_SIMPLEX, 1, (255, 255, 0), 3) 

 

    cv2.imshow('video', frame) 

    if cv2.waitKey(1) == 27: 

        cv2.destroyAllWindows() 

        break 

   7-3   

1. 7-3-2  


