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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

Код програми для виявлення кіфозу 

 

 

import cv2 

import mediapipe as mp 

import math 

import time 

import os 

 

# Initialize MediaPipe Pose 

mp_pose = mp.solutions.pose 

pose = mp_pose.Pose(min_detection_confidence=0.5, 

min_tracking_confidence=0.5) 

mp_draw = mp.solutions.drawing_utils 

 

def calculate_angle(a, b, c): 

    """Calculate angle between three points (a, b, c).""" 

    a_x, a_y, a_z = (a["x"], a["y"], a["z"]) if isinstance(a, 

dict) else (a.x, a.y, a.z) 

    b_x, b_y, b_z = (b["x"], b["y"], b["z"]) if isinstance(b, 

dict) else (b.x, b.y, b.z) 

    c_x, c_y, c_z = (c["x"], c["y"], c["z"]) if isinstance(c, 

dict) else (c.x, c.y, c.z) 

 

    radians = math.atan2(c_y - b_y, c_x - b_x) - math.atan2(a_y 

- b_y, a_x - b_x) 

    angle = abs(math.degrees(radians)) 

    return angle if angle <= 180 else 360 - angle 

 

def calculate_midpoint(point1, point2): 

    """Calculate the midpoint between two landmarks.""" 

    return { 

        "x": (point1.x + point2.x) / 2, 

        "y": (point1.y + point2.y) / 2, 

        "z": (point1.z + point2.z) / 2, 

        "visibility": (point1.visibility + point2.visibility) / 

2, 

    } 

 

def check_side_posture(landmarks): 

    """Improved detection for kyphosis with additional landmarks 

and normalization.""" 

    nose = landmarks[mp_pose.PoseLandmark.NOSE.value] 

    left_shoulder = 

landmarks[mp_pose.PoseLandmark.LEFT_SHOULDER.value] 

    right_shoulder = 

landmarks[mp_pose.PoseLandmark.RIGHT_SHOULDER.value] 

    left_hip = landmarks[mp_pose.PoseLandmark.LEFT_HIP.value] 

    right_hip = landmarks[mp_pose.PoseLandmark.RIGHT_HIP.value] 
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    left_knee = landmarks[mp_pose.PoseLandmark.LEFT_KNEE.value] 

    right_knee = 

landmarks[mp_pose.PoseLandmark.RIGHT_KNEE.value] 

 

    # Midpoints for shoulders and hips 

    mid_shoulder = calculate_midpoint(left_shoulder, 

right_shoulder) 

    mid_hip = calculate_midpoint(left_hip, right_hip) 

    mid_knee = calculate_midpoint(left_knee, right_knee) 

 

    # Calculate kyphosis angle using spine deviation 

    kyphosis_angle = calculate_angle(mid_hip, mid_shoulder, 

nose) 

 

    # Calculate normalized vertical alignment from hip to knee 

    vertical_alignment = calculate_angle(mid_knee, mid_hip, 

mid_shoulder) 

 

    # Detect kyphosis based on multiple criteria 

    kyphosis_detected = not (kyphosis_angle >= 151 and 

vertical_alignment >= 165)  # Adjust thresholds as needed 

 

    return kyphosis_detected, kyphosis_angle, vertical_alignment 

 

# Open the video file 

video_path = "sample_new.mp4"  # Replace with your video path 

cap = cv2.VideoCapture(video_path) 

 

if not cap.isOpened(): 

    print("Error: Unable to open video file.") 

    exit() 

 

# Video writer setup 

output_path = os.path.join(os.getcwd(), 

"output_video_clahe.avi")  # Save in the same folder as the 

script 

fps = int(cap.get(cv2.CAP_PROP_FPS)) 

frame_width = int(cap.get(cv2.CAP_PROP_FRAME_WIDTH)) 

frame_height = int(cap.get(cv2.CAP_PROP_FRAME_HEIGHT)) 

fourcc = cv2.VideoWriter_fourcc(*'XVID') 

out = cv2.VideoWriter(output_path, fourcc, fps, (frame_width, 

frame_height)) 

 

# Initialize counters 

kyphosis_frames = 0 

detection_frames = 0 

body_present = False 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

    if not ret: 

        print("End of video reached.") 

        break 
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    # Start timer for frame processing 

    start_time = time.time() 

 

    # Apply CLAHE 

    lab = cv2.cvtColor(frame, cv2.COLOR_BGR2LAB) 

    l, a, b = cv2.split(lab) 

    clahe = cv2.createCLAHE(clipLimit=3.0, tileGridSize=(8, 8)) 

    cl = clahe.apply(l) 

    lab = cv2.merge((cl, a, b)) 

    frame = cv2.cvtColor(lab, cv2.COLOR_LAB2BGR) 

 

    # Apply Gaussian Blur 

    frame = cv2.GaussianBlur(frame, (5, 5), 0) 

 

    # Convert the frame to RGB 

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

    result = pose.process(rgb_frame) 

 

    if result.pose_landmarks: 

        # Body is detected 

        body_present = True 

        detection_frames += 1 

 

        # Draw landmarks 

        mp_draw.draw_landmarks(frame, result.pose_landmarks, 

mp_pose.POSE_CONNECTIONS) 

 

        # Get landmarks 

        landmarks = result.pose_landmarks.landmark 

 

        # Check for side-view posture defects 

        kyphosis_detected, kyphosis_angle, vertical_alignment = 

check_side_posture(landmarks) 

 

        # Increment kyphosis frame count if kyphosis is detected 

        if kyphosis_detected: 

            kyphosis_frames += 1 

 

        # Calculate percentage of kyphosis frames 

        kyphosis_percentage = (kyphosis_frames / 

detection_frames) * 100 

 

        # Visualize the results 

        cv2.putText(frame, f"Kyphosis Angle: 

{kyphosis_angle:.1f}", (50, 50), cv2.FONT_HERSHEY_SIMPLEX, 0.8, 

(0, 255, 0), 2) 

        cv2.putText(frame, f"Vertical Alignment: 

{vertical_alignment:.1f}", (50, 80), cv2.FONT_HERSHEY_SIMPLEX, 

0.8, (0, 255, 0), 2) 

        cv2.putText(frame, f"Kyphosis Frames: 

{kyphosis_frames}", (50, 110), cv2.FONT_HERSHEY_SIMPLEX, 0.8, 

(0, 0, 255), 2) 
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        cv2.putText(frame, f"Detection Frames: 

{detection_frames}", (50, 140), cv2.FONT_HERSHEY_SIMPLEX, 0.8, 

(0, 255, 255), 2) 

        cv2.putText(frame, f"Kyphosis %: 

{kyphosis_percentage:.2f}%", (50, 170), 

cv2.FONT_HERSHEY_SIMPLEX, 0.8, (255, 255, 0), 2) 

 

        if kyphosis_detected: 

            cv2.putText(frame, "Kyphosis Detected", (50, 200), 

cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 0, 255), 2) 

 

    else: 

        # Reset counters if body is not detected 

        body_present = False 

        kyphosis_frames = 0 

        detection_frames = 0 

 

    # End timer for frame processing 

    end_time = time.time() 

    processing_time = (end_time - start_time) * 1000  # Convert 

to milliseconds 

 

    # Display the processing time on the frame 

    cv2.putText(frame, f"Processing Time: {processing_time:.2f} 

ms", (50, 230), cv2.FONT_HERSHEY_SIMPLEX, 0.8, (255, 255, 0), 2) 

 

    # Write the frame to the output video 

    out.write(frame) 

 

    # Display the frame 

    cv2.imshow("Side-View Posture Analysis", frame) 

 

    # Exit on pressing 'q' 

    if cv2.waitKey(1) & 0xFF == ord('q'): 

        break 

 

cap.release() 

out.release() 

cv2.destroyAllWindows() 

 

print(f"Output video saved at {output_path}") 
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ДОДАТОК В 

Код програми для виявлення сколіозу 

 

 

import cv2 

import mediapipe as mp 

import math 

import time 

import os 

 

# Initialize MediaPipe Pose 

mp_pose = mp.solutions.pose 

pose = mp_pose.Pose(min_detection_confidence=0.5, 

min_tracking_confidence=0.5) 

mp_draw = mp.solutions.drawing_utils 

 

def calculate_midpoint(point1, point2): 

    """Calculate the midpoint between two landmarks.""" 

    return { 

        "x": (point1.x + point2.x) / 2, 

        "y": (point1.y + point2.y) / 2, 

        "z": (point1.z + point2.z) / 2, 

        "visibility": (point1.visibility + point2.visibility) / 

2, 

    } 

 

def detect_scoliosis(landmarks): 

    """Detect scoliosis based on lateral deviation of 

midpoints.""" 

    left_shoulder = 

landmarks[mp_pose.PoseLandmark.LEFT_SHOULDER.value] 

    right_shoulder = 

landmarks[mp_pose.PoseLandmark.RIGHT_SHOULDER.value] 

    left_hip = landmarks[mp_pose.PoseLandmark.LEFT_HIP.value] 

    right_hip = landmarks[mp_pose.PoseLandmark.RIGHT_HIP.value] 

 

    # Calculate midpoints for shoulders and hips 

    mid_shoulder = calculate_midpoint(left_shoulder, 

right_shoulder) 

    mid_hip = calculate_midpoint(left_hip, right_hip) 

 

    # Calculate lateral deviation 

    lateral_deviation = abs(mid_shoulder["x"] - mid_hip["x"]) 

 

    # Threshold for scoliosis detection (adjust based on data) 

    scoliosis_detected = lateral_deviation > 0.05  # Example 

threshold for deviation 

 

    return scoliosis_detected, lateral_deviation 
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# Open the video file 

video_path = "sample.mp4"  # Replace with your video path 

cap = cv2.VideoCapture(video_path) 

 

if not cap.isOpened(): 

    print("Error: Unable to open video file.") 

    exit() 

 

# Video writer setup 

output_path = os.path.join(os.getcwd(), 

"output_video_scoliosis.avi")  # Save in the same folder as the 

script 

fps = int(cap.get(cv2.CAP_PROP_FPS)) 

frame_width = int(cap.get(cv2.CAP_PROP_FRAME_WIDTH)) 

frame_height = int(cap.get(cv2.CAP_PROP_FRAME_HEIGHT)) 

fourcc = cv2.VideoWriter_fourcc(*'XVID') 

out = cv2.VideoWriter(output_path, fourcc, fps, (frame_width, 

frame_height)) 

 

# Initialize counters 

scoliosis_frames = 0 

detection_frames = 0 

body_present = False 

 

while cap.isOpened(): 

    ret, frame = cap.read() 

    if not ret: 

        print("End of video reached.") 

        break 

 

    # Measure processing start time 

    start_time = time.time() 

 

    # Convert the frame to RGB 

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

    result = pose.process(rgb_frame) 

 

    if result.pose_landmarks: 

        # Body is detected 

        body_present = True 

        detection_frames += 1 

 

        # Draw landmarks 

        mp_draw.draw_landmarks(frame, result.pose_landmarks, 

mp_pose.POSE_CONNECTIONS) 

 

        # Get landmarks 

        landmarks = result.pose_landmarks.landmark 

 

        # Check for scoliosis 

        scoliosis_detected, lateral_deviation = 

detect_scoliosis(landmarks) 
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        # Increment scoliosis frame count if scoliosis is 

detected 

        if scoliosis_detected: 

            scoliosis_frames += 1 

 

        # Calculate percentage of scoliosis frames 

        scoliosis_percentage = (scoliosis_frames / 

detection_frames) * 100 

 

        # Visualize the results 

        cv2.putText(frame, f"Lateral Deviation: 

{lateral_deviation:.4f}", (50, 50), cv2.FONT_HERSHEY_SIMPLEX, 

0.8, (0, 255, 0), 2) 

        cv2.putText(frame, f"Scoliosis Frames: 

{scoliosis_frames}", (50, 80), cv2.FONT_HERSHEY_SIMPLEX, 0.8, 

(0, 0, 255), 2) 

        cv2.putText(frame, f"Detection Frames: 

{detection_frames}", (50, 110), cv2.FONT_HERSHEY_SIMPLEX, 0.8, 

(0, 255, 255), 2) 

        cv2.putText(frame, f"Scoliosis %: 

{scoliosis_percentage:.2f}%", (50, 140), 

cv2.FONT_HERSHEY_SIMPLEX, 0.8, (255, 255, 0), 2) 

 

        if scoliosis_detected: 

            cv2.putText(frame, "Scoliosis Detected", (50, 170), 

cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 0, 255), 2) 

 

    else: 

        # Reset counters if body is not detected 

        body_present = False 

        scoliosis_frames = 0 

        detection_frames = 0 

 

    # Measure processing end time and calculate duration 

    end_time = time.time() 

    processing_time = (end_time - start_time) * 1000  # Convert 

to milliseconds 

 

    # Display the processing time on the frame 

    cv2.putText(frame, f"Processing Time: {processing_time:.2f} 

ms", (50, 200), cv2.FONT_HERSHEY_SIMPLEX, 0.8, (255, 255, 0), 2) 

 

    # Write the frame to the output video 

    out.write(frame) 

 

    # Display the frame 

    cv2.imshow("Scoliosis Detection", frame) 

 

    # Exit on pressing 'q' 

    if cv2.waitKey(1) & 0xFF == ord('q'): 

        break 
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cap.release() 

out.release() 

cv2.destroyAllWindows() 

 

print(f"Output video saved at {output_path}") 

 

 

 


