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1-1.   

 conda  

 conda  Python  

 Python  Python 

 Package ( ) Python 2  Python 3

 Anaconda  conda  

 

 Python  pip  conda 

 pip conda  

 

conda  package  conda 

(create)  (export)  (list)  (remove)  (update)  

Python  Packages  conda 

 

 
 

 
 
 

Step 1  conda  

 

Anaconda https://www.anaconda.com/products/individual 

 

 Anaconda  Windows  (start menu)   Anaconda Prompt 

 

 

 Python  

 

python –V 

 

 Python  Package  

 

pip list 
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 conda  

 

conda –V 

 

 
 

 conda  Package (  Python  Package) 

 

conda list 

 

(  Anaconda Prompt) 

 

conda update conda 

 
 

Step 2  

 

 

 

conda env list 
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 base  

 

 
 

 myenv_39  Python 3.9  

 

conda create --name myenv_39 python=3.9 
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 myenv_27  Python 2.7  

 

conda create --name myenv_27 python=2.7 

 

 
 

 conda env list

myenv  myenv_27  
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Step 3  

 

 

 

activate myenv_27 

 

 cmd  (myenv_27)

 Package  

 

 conda  

 

(myenv_27) conda list 
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 Python  Package  

 

(myenv_27) pip list 

 

 
 

numpy  

 

(myenv_27) conda install numpy 

 
 

Step 4  

 

 

 

(myenv_27) deactivate 

 
 

Step 5  Package  

 

 Package (  myenv_27  numpy) 

 

(myenv_27) conda remove --name myenv_27 numpy 

 

( ) 

 

conda env remove --name myenv_27 
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Step 6  

 

(myEnvNameDes myEnvNameSou ) 

 

conda create -n myEnvNameDes --clone myEnvNameSou 

 

 myenv  myenv_new  

 

conda create -n myenv_new --clone myenv 

 
 

Step 7  Anaconda  

 

Anaconda  Spyder  Anaconda 

 Python 3.9  Python 3.9  Anaconda 

 Python  Package  

 

 Python 3.9  myenv_39  myenv_39  

 

conda create --name myenv_39 python=3.9 & activate myenv_39 

 

 Anaconda  

 

(myenv_39) conda install anaconda 
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1-2.   OpenCV 

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  

 OpenCV  NumPy  

 

OpenCV    numpy  

4.5.x - 4.8.x 1.21.x - 1.25.x 

4.4.x  1.19.x - 1.20.x 

3.x  1.16.x - 1.18.x 

 
 

 OpenCV  Python 3.9  myenv_39 

 opencvenv_39  

 

conda create -n opencvenv_39 --clone myenv_39 

 

 Python  opencvenv_39  

 

activate opencvenv_39 
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 opencvenv  

 
 

Step 1  OpenCV  

 

 python 3.9  

 Python numpy  ( ) matplotlib 

 numpy imutils  OpenCV  

 

(opencvenv_39) pip install numpy==1.26.4    #   

(opencvenv_39) pip install matplotlib    #  

(opencvenv_39) pip install imutils    #  

 
 

Step 2  OpenCV  

 

(opencvenv_39) pip install opencv-python==4.8.0.74    # OpenCV  

(opencvenv_39) pip install opencv-contrib-python==4.8.0.74    #  

 

 

 

(opencvenv_39) pip list 
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Step 3  Python  OpenCV  

 

 Spyder   IPython Console  OpenCV  cv2  

 

>>> import cv2    #  OpencCV   

>>> cv2.__version__    #  .__version__  OpenCV  

Out[2]: '4.6.0'    #  4.6.0 
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1-3.  OpenCV  

 

 

Python  OpenCV  imread()  imshow()  

 

1-1  

import cv2 

 

img = cv2.imread('images/koala.jpg') 

cv2.imshow('Koala', img) 

 

gray_img = cv2.imread('images/koala.jpg', cv2.IMREAD_GRAYSCALE) 

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

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

 

imread()  

 

cv2.IMREAD_COLOR  

cv2.IMREAD_UNCHANGED  

cv2.IMREAD_GRAYSCALE  

 

💡  

.
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 shape 

 

 

1-1a  

import cv2 

 

img = cv2.imread('images/koala.jpg') 

img2 = cv2.imread('images/koala.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()  

 

1-1b  

import cv2, imutils 

 

img = cv2.imread('images/koala.jpg') 

print(img.shape) 

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

print(resized_img.shape) 

 

cv2.imshow('Koala', img) 

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

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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Python  

 

 

1.  (string) myWord = '52python'  

• myWord[0] '5'  

2. tuple  myTuple = (1, '2', 3)  

• myTuple[0] tuple 1  

3.  (list) myList = [1, '2', 3]  

• myList[1] '2'  

4.  (set) mySet = {1, '2', 3}  

•  

5.  (dict) myDick = {'A':1, 'B':'2', 

'C':3}  

• myDick['B'] '2'  

 

Numpy Python  

 

>>> import numpy as np    #  numpy  np  

>>> a = np.array([10, 2, 45, 32, 24])    #  1-D  

>>> len(a)    #  

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

>>> a[:4]    #  1 (a[0]) ~ 3 (a[2])  
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 (array)  (matrix)  

 

import numpy as np 

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

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

 

 
 

 

 OpenCV  imread()  Numpy  

 

 

1-1c  

import cv2 

 

img = cv2.imread('images/koala.jpg') 

print(img.shape) 

 

x = 10; y = 10 

w = 150; h= 200 

 

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

cv2.imshow('Koala', img) 

cv2.imshow('corp_Koala', crop_img) 

print(crop_img.shape) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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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   

 

 
 

 

OpenCV  (  cv2.flip() )

imutils  

 

1-1d  

import cv2, imutils 

 

img = cv2.imread(' images/koala.jpg') 

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

fliped_img = cv2.flip(img, -1) 

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

 

cv2.imshow('Koala', img) 

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

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

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

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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 BGR  

OpenCV  cvtColor()  

•  1  2  

• OpenCV  BGR  cv2.COLOR_RGB2BGR  BGR  

•  RGB  cv2.COLOR_BGR2RGB  BGR  RGB  

 

1-1e  BGR  

import cv2 

 

img = cv2.imread('images/koala.jpg') 

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

rgb_img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB) 

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

 

cv2.imshow('Koala:original', img) 

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

cv2.imshow('Koala:rgb', rgb_img) 

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

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

• BGR  RGB  

• cv2.imread()  cv2.imshow()  BGR  

 URL  

 imutils  url_to_image()  

 

1-1f  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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1-1g  

import cv2 

 

img = cv2.imread('images/koala.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('Koala', img) 

 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

 

OpenCV  imwrite()  

 

1-1h  

import cv2 

 

img = cv2.imread('images/koala.jpg') 

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

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

cv2.imwrite('images/result.png', img) 

 

   (Frame

)    (Frame per Second )  

• OpenCV   
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Python  OpenCV  VideoCapture  

 

1-2  

import cv2 

 

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

 

while cap.isOpened(): 

    ret, frame = cap.read() 

    if not ret: 

        print(' ') 

        break 

    cv2.imshow('frame', frame) 

    if cv2.waitKey(1) == 27:    # Windows  ESC   27 

        break 

 

cap.release() 

cv2.destroyAllWindows() 

 

1-2a  

import cv2 

 

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

 

while cap.isOpened(): 

    ret, frame = cap.read() 

 

    if not ret: 

        print(' ') 

        break 

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

        cv2.imshow('frame', gray_frame) 

 

    if cv2.waitKey(1) == 27: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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OpenCV  VideoCapture  

 

1-3  

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() 

 

 Python  VideoCapture  set 

 

 

1-3a  

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  

 

1-3b  

import cv2 

 

cap = cv2.VideoCapture(0) 

fourcc = cv2.VideoWriter_fourcc(*'XVID') 

out = cv2.VideoWriter('images/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() 

 

 

 

   

YUV *'I420' .avi 

MPEG-I *'PIMT' .avi 

MPEG-4 *'XVID' .avi 

MP4 *'MP4V' .mp4 

Ogg Vorbis *'THEO' .ogv 
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1-4.  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  

 

 

 

 

1-4  

import cv2 

 

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

image = cv2.imread('images/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: 

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

 

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

cv2.imshow('preview', image) 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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1-4  

 

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

 

 
 

 

 

faces = face_cascade.detectMultiScale(gray, 1.05, 4) 
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1-5  

import cv2 

 

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

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

image = cv2.imread('images/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: 

    image = cv2.rectangle(image, (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: 

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

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

 

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

cv2.imshow('preview', image) 

cv2.waitKey(0) 

cv2.destroyAllWindows() 
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 VideoCapture(0) 0 

1  

 

1-6  

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: 

        frame = 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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1-7  

import cv2 

 

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

eye_cascade = cv2.CascadeClassifier('haarcascade_eye.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: 

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

                                   (0, 255, 0), 2) 

        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: 

            frame = 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() 
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•  100  

• OpenCV Eigen Fisher LBPH  

•  

 
 

Step 1  

 

 100  100 

 

 

1-8-1 (1-8-1-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)) 

    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), 2) 

        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: 

        cap.release() 

        cv2.destroyAllWindows() 

        break 
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Step 2  

 

 h0 

 

 

1-8-2  LBPH (1-8-2-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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Step 3  

 

   

 

1-8-3 (1-8-3-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 = [' '] 

 

#  

while True: 

    ret, frame = cap.read() 

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

    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) 
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    if cv2.waitKey(1) == 27: 

        cap.release() 

        cv2.destroyAllWindows() 

        break 
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1-5.   

 1  

 ( project_multiFace) 

 
 

Step 1 (1-9-1-capture_multiface.py) 

 

 h0 ( ) h1 ( )…

 1-8-1  saveImage()  

 

def saveImage(face_image, index): 

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

    cv2.imwrite(filename, face_image) 

    print(filename) 

 
 

Step 2 (1-9-2-train_multiface.py) 

 

 imges  1-8-2  

 

1-9-2  LBPH  

import cv2 

import numpy as np 

 

images = [] 

labels = [] 

path = './images' 
 
for file in os.listdir(path): 
    fullname = os.path.join(path, file) 
    if os.path.isdir(fullname): 
        print('{} <DIR>'.format(file)) 
        for index in range(100): 
            filename = 'images/{}/{:03d}.pgm'.format(file, index) 
            print('read ' + filename) 
            img = cv2.imread(filename, cv2.COLOR_BGR2GRAY) 
            images.append(img) 
            labels.append(int(file)) 
    else: 
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        print('{}'.format(file)) 

 

print('training…') 

model = cv2.face.LBPHFaceRecognizer_create() 

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

model.save('faces.data') 

print('training done') 

 
 

Step 3 (1-9-3-recognition_multiface.py) 

 

 1-8-3 name (list )

 

 

#  

names = [' ', ' '] 
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 2    LINE  

    

 LINE (

project_multiFace-LINE) 

 LINE Notify  

https://notify-bot.line.me/zh_TW/ 

 LINE Notify  (token)  

 
 

Step 1    
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Step 2    

 

 
 
 

Step 3     1  1 … 
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Step 4 ( ) 

 

 
 

Step 5  LINE (line.py) 

 

 

 

line  LINE Notify  

import requests 

 
# LINE Setup 

token = ' ' 

 
def send_msg(): 
    url = 'https://notify-api.line.me/api/notify' 
    headers = {'Authorization':'Bearer '+ token} 

    data = {'message':' : !'} 

    image = 'img/image.jpg' 
    file = {'imageFile': open(image, 'rb')} 
    r = requests.post(url, headers = headers, params = data, 
                           files = file) 

• line.py  import line  

•  send_msg()  
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1-10-3 (1-10-3-recognition.py) 

import cv2, line 

 

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 = [' ', ' '] 

#  

while True: 

    ret, frame = cap.read() 

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

    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.imwrite('img/image.jpg', frame) 

            if n % 100 == 0: 

                line.send_msg() 

                print('Send to Line!') 

            n += 1 

 

    cv2.imshow('video', frame) 

    if cv2.waitKey(1) == 27: 

        cv2.destroyAllWindows() 

        break 
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1-6.  MediaPipe  

Google MediaPipe 

MediaPipe  Google  2019 

 (Computer Vision)

 (ML Pipeline)  

 

Google MediaPipe  (Diagram Based System)

TensorFlow  TensorFlow Lite 

 

 

 https://mediapipe.dev/ 

 MediaPipe 

 Python 3.9  mediapipe  OpenCV  Google 

MediaPipe  

 

opencv  

 

(opencvenv_39) >>> deactivate 

 

MediaPipe  OpenCV  opencv

 mediapipe  

 

>>> conda create -n mediapipeenv_39 --clone opencvenv_39 

 

 mediapipeenv_39  

 

>>> activate mediapipeenv_39 

 

 MediaPipe  

 

(mediapipeenv_39) >>> pip install mediapipe 
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MediaPipe  

MediaPipe  

MediaPipe  (Face Detection)  Blazeface 

Blazeface  Google 

 6  (Key Points)  Single Shot Detector 

 

 

MediaPipe 

 6  

 

1-11 MediaPipe  

import cv2 

import mediapipe as mp 

 
ESC = 27 
 

mp_face_detection = mp.solutions.face_detection 

mp_drawing = mp.solutions.drawing_utils 

 

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) 

face_detection = 

mp_face_detection.FaceDetection(min_detection_confidence = 0.5) 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

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

    frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB) 

    frame.flags.writeable = False 

    results = face_detection.process(frame) 

    frame.flags.writeable = True 

    frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR) 

 

    if results.detections: 

        for detection in results.detections: 

            mp_drawing.draw_detection(frame, detection) 
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    cv2.imshow('MediaPipe Face Detection', frame) 

 

    if cv2.waitKey(1) == ESC: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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MediaPipe  

MediaPipe  (MediaPipe Face Mesh)  Blazeface 

 468  3D  

 

1-12 MediaPipe  

import cv2 

import mediapipe as mp 

 
ESC = 27 
 

mp_drawing = mp.solutions.drawing_utils 

mp_face_mesh = mp.solutions.face_mesh 

 

drawing_spec = mp_drawing.DrawingSpec(thickness = 1, circle_radius = 1) 

 

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) 

face_mesh = mp_face_mesh.FaceMesh(min_detection_confidence = 0.5, 

                                              min_tracking_confidence = 0.5) 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

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

    frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB) 

    frame.flags.writeable = False 

    results = face_mesh.process(frame) 

    frame.flags.writeable = True 

    frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR) 

 

    if results.multi_face_landmarks: 

        for face_landmarks in results.multi_face_landmarks: 

            mp_drawing.draw_landmarks(image = frame, 

                               landmark_list = face_landmarks, 

                               connections = mp_face_mesh.FACE_CONNECTIONS, 

                               landmark_drawing_spec = drawing_spec, 

                               connection_drawing_spec = drawing_spec) 

    cv2.imshow('MediaPipe FaceMesh', frame) 
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    if cv2.waitKey(1) == ESC: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 

 

 

• Python  OpenCV  MediaPipe  

3D  3D  
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MediaPipe  

MediaPipe  (MediaPipe Hands)  (Palm Detection Model) 

 (Hand Landmark Model) 

 21  

 

 
 

 https://google.github.io/mediapipe/solutions/hands.html 

 

1-13 MediaPipe  

import cv2 

import mediapipe as mp 

 

ESC = 27 

 

mp_drawing = mp.solutions.drawing_utils 

mp_hands = mp.solutions.hands 

 

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) 

 

hands = mp_hands.Hands(min_detection_confidence = 0.5, 

                                              min_tracking_confidence = 0.5) 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

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

    frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB) 

    frame.flags.writeable = False 
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    results = hands.process(frame) 

    frame.flags.writeable = True 

    frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR) 

 

    if results.multi_hand_landmarks: 

        for hand_landmarks in results.multi_hand_landmarks: 

            mp_drawing.draw_landmarks(frame, hand_landmarks, 

                                                   mp_hands.HAND_CONNECTIONS) 

 

    cv2.imshow('MediaPipe Hands', frame) 

 

    if cv2.waitKey(1) == ESC: 

        break 

         

cap.release() 

cv2.destroyAllWindows() 
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 21  ( )   
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MediaPipe  

MediaPipe  (MediaPipe Pose)  BlazePose  

(Human Pose Estimation)  (Pose Landmark Model, 

BlazePose GHUM 3D)  33  

 

 
 

 https://google.github.io/mediapipe/solutions/pose.html 

 

1-14 MediaPipe  

import cv2 

import mediapipe as mp 

 

ESC = 27 

 

mp_drawing = mp.solutions.drawing_utils 

mp_pose = mp.solutions.pose 

 

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) 

 

pose = mp_pose.Pose(min_detection_confidence = 0.5, 

                                              min_tracking_confidence = 0.5) 

                     

while cap.isOpened(): 

    ret, frame = cap.read() 
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    frame = cv2.resize(frame, (WIDTH, HEIGHT)) 

    frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB) 

    frame.flags.writeable = False 

    results = pose.process(frame) 

    frame.flags.writeable = True 

    frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR) 

    mp_drawing.draw_landmarks(frame, results.pose_landmarks, 

                                                    mp_pose.POSE_CONNECTIONS) 

    cv2.imshow('MediaPipe Pose', frame) 

 

    if cv2.waitKey(1) == ESC: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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 33  

 

   1   

1.  1-14.py  


