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4-1.  OpenCV ×  

OpenCV  

ROI 

 (Region of Interest, ROI)

OpenCV 

 ROI  

 

4-1  

import cv2 

 

ESC = 27 

 

rect = ((220, 20), (370, 190))    #  ROI  

(left, top), (right, bottom) = rect 

 

#  

def roiarea(frame): 

    return frame[top:bottom, left:right] 

 

#  ROI  

def replaceroi(frame, roi): 

    frame[top:bottom, left:right] = roi 

    return frame 

 

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) 

 

while True: 

    ret, frame = cap.read() 

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

 

    #  

    roi = roiarea(frame) 

    roi = cv2.cvtColor(roi, cv2.COLOR_BGR2HSV) 
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    #  

    frame = replaceroi(frame, roi) 

 

    #  ROI  

    cv2.rectangle(frame, rect[0], rect[1], (0, 0, 255), 2) 

 

    cv2.imshow('frame', frame) 

     

    if cv2.waitKey(1) == ESC: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 

 

 

OpenCV  

•  ( )  

• OpenCV  8 Boosting CSRT GOTURN KCF  MedianFlow

MIL MOSSE TLD  

 

selectROI 

 

 

4-2  

import cv2 

 

ESC = 27 

 

cap = cv2.VideoCapture('images/vtest.avi') 

tracker = cv2.TrackerCSRT_create() 

roi = None 

 

while True: 

    ret, frame = cap.read() 

    if roi is None: 

        roi = cv2.selectROI('frame', frame) 



100 CHAPTER 4  

 

        if roi != (0, 0, 0, 0): 

            tracker.init(frame, roi) 

    success, rect = tracker.update(frame) 

     

    if success: 

        (x, y, w, h) = [int(i) for i in rect] 

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

 

    cv2.imshow('frame', frame) 

 

    if cv2.waitKey(1) == ESC: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 

 

 OpenCV  

 

4-3  

import cv2 

 
ESC = 27 
 

#  

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) 

 

tracker = cv2.TrackerCSRT_create() 

roi = None 

 

while True: 

    ret, frame = cap.read() 

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

    if roi is None: 

        roi = cv2.selectROI('frame', frame) 

        if roi != (0, 0, 0, 0): 

            tracker.init(frame, roi) 

    success, rect = tracker.update(frame) 
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    if success: 

        (x, y, w, h) = [int(i) for i in rect] 

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

 

    cv2.imshow('frame', frame) 

 

    if cv2.waitKey(1) == ESC: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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4-2.  MediaPipe  

Google MediaPipe 

MediaPipe  Google  2019 

 (Computer Vision)

 (ML Pipeline)  

 

Google MediaPipe  (Diagram Based System)

TensorFlow  TensorFlow Lite 

 

 

 https://mediapipe.dev/ 

 Windows  MediaPipe 

 Python 3.9  mediapipe  OpenCV  (  Ch1)

 Google MediaPipe  

 

opencvenv_39  

 

(opencvenv_39) >>> deactivate 

 

MediaPipe  OpenCV  opencv

 mediapipe  

 

>>> conda create -n mpenv_39 --clone opencvenv_39 

 

 mpenv_39  

 

>>> activate mpenv_39 
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 MediaPipe  

 

(mpenv_39) >>> pip install mediapipe 

 

 .DLL  Microsoft Visual C++ runtime DLLs  

 

(mpenv_39) >>> pip install msvc-runtime 

 MediaPipe 

 Python 3  mediapipe  OpenCV  (  Ch3)

 Google MediaPipe  MediaPipe  0.8.4.0 

 

 

opencv  

 

(opencv) ~$ deactivate 

 

MediaPipe  OpenCV  opencv

 mediapipe  

 

~$ cpvirtualenv opencv mediapipe 

 

 4  MediaPipe  

 

(mediapipe) ~$ pip install mediapipe-rpi4==0.8.4.0 

 

 3  MediaPipe  

 

(mediapipe) ~$ pip install mediapipe-rpi3==0.8.4.0 

 

 MediaPipe Python  mediapipe 

 protobuf  protobuf 

 3.20.*  

 

(mediapipe) ~$ pip uninstall protobuf 

 

(mediapipe) ~$ pip install protobuf==3.20.* 
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MediaPipe  

MediaPipe  

MediaPipe  (Face Detection)  Blazeface 

Blazeface  Google 

 6  (Key Points)  Single Shot Detector 

 

 

MediaPipe 

 6  

 

4-4 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() 

 

 

MediaPipe  

MediaPipe  (MediaPipe Face Mesh)  Blazeface 

 468  3D  

 

4-5 MediaPipe  

import cv2 

import mediapipe as mp 

 

ESC = 27 

 

mp_face_mesh = mp.solutions.face_mesh 

mp_drawing = mp.solutions.drawing_utils 

 

cap = cv2.VideoCapture(0) 

 

with mp_face_mesh.FaceMesh(min_detection_confidence = 0.5,  

                               min_tracking_confidence = 0.5) as face_mesh: 

    while cap.isOpened(): 

        ret, frame = cap.read() 

         

        if not ret: 

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

         

        results = face_mesh.process(rgb_frame) 

         

        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.FACEMESH_TESSELATION) 

         

        cv2.imshow('Face Mesh', frame) 

 

        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 

 

4-6 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() 

 

 

• Python  OpenCV  MediaPipe 

 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 

 

4-7 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() 

 

  

• Python  OpenCV  MediaPipe 

 33   
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4-3.  CVZone  

CVZone  

CVZone  OpenCV  MediaPipe  Python 

3D  

 

 https://github.com/cvzone/cvzone 

 Windows  CVZone 

CVZone  OpenCV  mediapipe  mediapipe 

 

mpenv_39  

 

(mpenv_39) >>> deactivate 

 

 mediapipe  

 

>>> conda create -n czenv_39 --clone mpenv_39 

 

 czenv_39  

 

>>> activate czenv_39 

 

 CVZone  

 

(mpenv_39) >>> pip install cvzone 

 

 CVZone 

CVZone  OpenCV  mediapipe  mediapipe 

mediapipe  

 

(mediapipe) ~$ deactivate 
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 mediapipe  

 

~$ cpvirtualenv mediapipe cvzone 

 

 4  1.5.2  CVZone  

 

(cvzone) ~$ pip install cvzone==1.5.2 

CVZone  

CVZone  FaceDetector  findFaces() 

 

 

4-8 CVZone  

from cvzone.FaceDetectionModule import FaceDetector 

import cv2 

 

ESC = 27 

 

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) 

 

detector = FaceDetector() 

 

while cap.isOpened(): 

    success, img = cap.read() 

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

 

    img, bboxs = detector.findFaces(img) 

 

    if bboxs: 

        # bboxInfo – 'id', 'bbox', 'score', 'center' 

        center = bboxs[0]['center'] 

        cv2.circle(img, center, 5, (255, 0, 255), cv2.FILLED) 

 

    cv2.imshow('Image', img) 

    if cv2.waitKey(1) == ESC: 

        break 
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cap.release() 

cv2.destroyAllWindows() 

 

  

• Python  OpenCV  CVZone 
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CVZone  

CVZone  FaceMeshDetector  findFaceMesh() 

 

 

4-9 CVZone  

from cvzone.FaceMeshModule import FaceMeshDetector 

import cv2 

 

ESC = 27 

 

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) 

 

detector = FaceMeshDetector(maxFaces = 2) 

 

while cap.isOpened(): 

    success, img = cap.read() 

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

    img, faces = detector.findFaceMesh(img) 

    if faces: 

        print(faces[0]) 

    cv2.imshow('Image', img) 

 

    if cv2.waitKey(1) == ESC: 

        break 

     

cap.release() 

cv2.destroyAllWindows() 
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• Python  OpenCV  CVZone  3D 

 

CVZone  

CVZone  HandDetector  2 

 

 

4-10 CVZone  

import cv2 

from cvzone.HandTrackingModule import HandDetector 

 

ESC = 27 

 

detector = HandDetector(maxHands = 2) 

 

cap = cv2.VideoCapture(0) 

 

while True: 

    success, img = cap.read() 

    if not success: 

        break 

 

    hands, img = detector.findHands(img) 

 

    if hands: 

        for hand in hands: 

            x, y, w, h = hand['bbox'] 

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

 

            for point in hand['lmList']: 

                cv2.circle(img, (point[0], point[1]), 5, (255, 0, 0), 

    cv2.FILLED) 

 

    cv2.imshow('Hand Gesture Tracking', img) 

 

    if cv2.waitKey(1) == ESC: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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• Python  OpenCV  CVZone 

 

CVZone  

Python  OpenCV  CVZone 

 

 

4-11 CVZone  

from cvzone.HandTrackingModule import HandDetector 

import cv2 

 

ESC = 27 

 
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) 

 

detector = HandDetector(detectionCon = 0.5, maxHands = 1) 

 

while cap.isOpened(): 

    success, img = cap.read() 

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

    hands, img = detector.findHands(img) 

    if hands: 

        hand = hands[0] 

        bbox = hand['bbox']         

        fingers = detector.fingersUp(hand) 

        totalFingers = fingers.count(1) 

        cv2.putText(img, f'Fingers:{totalFingers}', (bbox[0] + 50, 

                 bbox[1] - 30), cv2.FONT_HERSHEY_PLAIN, 2, (0, 255, 0), 2) 
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    cv2.imshow('Image', img) 

 

    if cv2.waitKey(1) == ESC: 

        break 

         

cap.release() 

cv2.destroyAllWindows() 

 

    

• Left Fingers:2  2  

CVZone  

 CVZone  Python 

 HandDetector  fingersUp() 

 

 

4-12 CVZone  

from cvzone.HandTrackingModule import HandDetector 

import cv2 

 

detector = HandDetector(detectionCon = 0.5, maxHands = 1) 

img = cv2.imread('images/Scissors.png', cv2.IMREAD_COLOR) 

 

hands, img = detector.findHands(img) 

 

if hands: 

    hand = hands[0] 

    fingers = detector.fingersUp(hand) 

    print(fingers) 

    totalFingers = fingers.count(1) 

    if totalFingers == 5: 

        print('Paper') 

    if totalFingers == 0: 
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        print('Rock') 

    if totalFingers == 2: 

        if fingers[1] == 1 and fingers[2] == 1: 

            print('Scissors') 

 

cv2.imshow('Image', img) 

cv2.waitKey(0) 

cv2.destroyAllWindows() 

 

     

 detector.fingersUp()  5 

[0, 1, 1, 0, 0] 1 0 

 

 

 

 

4-13 CVZone  

from cvzone.HandTrackingModule import HandDetector 

import cv2 

 

ESC = 27 

 

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) 

 

detector = HandDetector(detectionCon = 0.5, maxHands = 1) 

 

while cap.isOpened(): 

    success, img = cap.read() 

    img = cv2.resize(img, (WIDTH, HEIGHT)) 
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    hands, img = detector.findHands(img) 

    if hands: 

        hand = hands[0] 

        bbox = hand['bbox']         

        fingers = detector.fingersUp(hand) 

        totalFingers = fingers.count(1) 

        print(totalFingers) 

        msg = 'None' 

        if totalFingers == 5: 

            msg = 'Paper' 

        if totalFingers == 0: 

            msg = 'Rock' 

        if totalFingers == 2: 

            if fingers[1] == 1 and fingers[2] == 1: 

                msg = 'Scissors' 

 

        cv2.putText(img, msg, (bbox[0] + 50, bbox[1] - 30), 

                    cv2.FONT_HERSHEY_PLAIN, 2, (0, 255, 0), 2) 

 

    cv2.imshow('Image', img) 

 

    if cv2.waitKey(1) == ESC: 

        break 

         

cap.release() 

cv2.destroyAllWindows() 

 

     

CVZone  

CVZone  PoseDetector findPose()  

findPosition()  
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4-14 CVZone  

from cvzone.PoseModule import PoseDetector 

import cv2 

 

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) 

detector = PoseDetector() 

 

while cap.isOpened(): 

    success, img = cap.read() 

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

    img = detector.findPose(img) 

    lmList, bboxInfo = detector.findPosition(img, bboxWithHands = False) 

    if bboxInfo: 

        center = bboxInfo['center'] 

        cv2.circle(img, center, 5, (255, 0, 255), cv2.FILLED) 

    cv2.imshow('Image', img) 

    if cv2.waitKey(1) == 27: 

        break 

     

cap.release() 

cv2.destroyAllWindows() 

 

    

• Python  OpenCV  CVZone  


