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DAFTAR LAMPIRAN 

 

Lampiran 1. Kodingan Sistem 

import cv2 

import numpy as np 

import sqlite3 

import matplotlib.pyplot as plt 

from mpl_toolkits.mplot3d import Axes3D 

from matplotlib.animation import FuncAnimation 

 

def detect_faces(net, frame, threshold=0.3): 

    h, w = frame.shape[:2] 

    blob = cv2.dnn.blobFromImage(cv2.resize(frame, (300, 300)), 1.0, 

(300, 300), (104.0, 177.0, 123.0)) 

    net.setInput(blob) 

    detections = net.forward() 

    faces = [] 

 

    for i in range(detections.shape[2]): 

        confidence = detections[0, 0, i, 2] 

        if confidence > threshold: 

            box = detections[0, 0, i, 3:7] * np.array([w, h, w, h]) 

            (x, y, x1, y1) = box.astype("int") 

            faces.append((x, y, x1 - x, y1 - y)) 

            # Mengubah warna kotak pembatas wajah menjadi kuning 

            cv2.rectangle(frame, (x, y), (x1, y1), (0, 255, 255), 2) 

 

    return faces, frame 

 

def detect_eyes(face_frame): 

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

    # Sesuaikan parameter deteksi untuk meningkatkan sensitivitas 

    eyes = eye_cascade.detectMultiScale(gray, scaleFactor=1.05, 

minNeighbors=3, minSize=(30, 30), flags=cv2.CASCADE_SCALE_IMAGE) 

    return eyes 

 

def calculate_percentages_per_object(faces, frame, objects_status): 

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

        if i not in objects_status: 

            objects_status[i] = {'look_screen': 0, 'look_away': 0, 

'suspicious_behavior': 0, 'status_array': []} 

 

        face_center_x = x + w // 2 

        face_center_y = y + h // 2 
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        face_frame = frame[y:y+h, x:x+w] 

        eyes = detect_eyes(face_frame) 

 

        # Kondisi yang lebih toleran untuk dianggap fokus 

        if face_center_y > frame.shape[0] * 1 // 3 and 

frame.shape[1] // 3 < face_center_x < frame.shape[1] * 2 // 3: 

            objects_status[i]['look_screen'] += 1 

            objects_status[i]['status_array'].append(0)  # Fokus 

        elif frame.shape[0] * 1 // 3 <= face_center_y <= 

frame.shape[0] * 2 // 3: 

            objects_status[i]['look_away'] += 1 

            objects_status[i]['status_array'].append(1)  # Menoleh 

        else: 

            objects_status[i]['suspicious_behavior'] += 1 

            objects_status[i]['status_array'].append(2)  # Curang 

 

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

            # Mengubah warna kotak pembatas mata menjadi merah 

            cv2.rectangle(face_frame, (ex, ey), (ex + ew, ey + eh), 

(0, 0, 255), 2) 

 

        nilai = objects_status[i]['status_array'] 

        count_0 = nilai.count(0) 

        count_1 = nilai.count(1) 

        count_2 = nilai.count(2) 

 

        total_nilai = len(nilai) 

        persentase_data_0 = (count_0 / total_nilai) * 100 if 

total_nilai != 0 else 0 

        persentase_data_1 = (count_1 / total_nilai) * 100 if 

total_nilai != 0 else 0 

        persentase_data_2 = (count_2 / total_nilai) * 100 if 

total_nilai != 0 else 0 

 

        total_persentase = persentase_data_0 + persentase_data_1 + 

persentase_data_2 

        if total_persentase > 100: 

            normalization_factor = 100 / total_persentase 

            persentase_data_0 *= normalization_factor 

            persentase_data_1 *= normalization_factor 

            persentase_data_2 *= normalization_factor 

 

        ctk0 = f"Fokus: {persentase_data_0:.2f}%" 

        ctk1 = f"Menoleh: {persentase_data_1:.2f}%" 

        ctk2 = f"Curang: {persentase_data_2:.2f}%" 

 

        fontScale = 0.5 
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        thickness = 1 

 

        color_fokus = (0, 255, 0) 

        color_menoleh = (0, 0, 255) 

        color_curang = (255, 0, 0) 

 

        cv2.putText(frame, ctk0, (x, y - 10), 

cv2.FONT_HERSHEY_SIMPLEX, fontScale, color_fokus, thickness) 

        cv2.putText(frame, ctk1, (x, y - 30), 

cv2.FONT_HERSHEY_SIMPLEX, fontScale, color_menoleh, thickness) 

        cv2.putText(frame, ctk2, (x, y - 50), 

cv2.FONT_HERSHEY_SIMPLEX, fontScale, color_curang, thickness) 

 

    return frame, objects_status 

 

def save_data_to_database(data): 

    conn = sqlite3.connect('exam_data.db') 

    c = conn.cursor() 

 

    # Buat tabel jika belum ada 

    c.execute('''CREATE TABLE IF NOT EXISTS exam_behavior ( 

                 frame_no INTEGER, 

                 object_id INTEGER, 

                 look_screen INTEGER, 

                 look_away INTEGER, 

                 suspicious_behavior INTEGER)''') 

 

    for row in data: 

        c.execute("INSERT INTO exam_behavior (frame_no, object_id, 

look_screen, look_away, suspicious_behavior) VALUES (?, ?, ?, ?, 

?)", row) 

 

    conn.commit() 

    conn.close() 

 

def plot_results(data): 

    fig = plt.figure(figsize=(14, 6)) 

 

    # Grafik waktu persentase 

    ax1 = fig.add_subplot(121) 

    frame_numbers = [d[0] for d in data] 

    look_screen = [d[2] for d in data] 

    look_away = [d[3] for d in data] 

    suspicious_behavior = [d[4] for d in data] 

 

    ax1.plot(frame_numbers, look_screen, label='Fokus', 

color='green') 
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    ax1.plot(frame_numbers, look_away, label='Menoleh', color='red') 

    ax1.plot(frame_numbers, suspicious_behavior, label='Curang', 

color='blue') 

 

    ax1.set_xlabel('Frame') 

    ax1.set_ylabel('Count') 

    ax1.legend() 

    ax1.set_title('Behavior Over Time') 

 

    # Scatter plot 3D 

    ax2 = fig.add_subplot(122, projection='3d') 

    ax2.scatter(look_screen, look_away, suspicious_behavior, 

c=frame_numbers, cmap='viridis', marker='o') 

    ax2.set_xlabel('Fokus') 

    ax2.set_ylabel('Menoleh') 

    ax2.set_zlabel('Curang') 

    ax2.set_title('3D Scatter Plot of Behaviors') 

 

    plt.show() 

 

def save_data_to_excel(data, 

filename='student_behavior_results.xlsx'): 

    df = pd.DataFrame(data, columns=['Frame No', 'Object ID', 

'Focus', 'Look Away', 'Suspicious Behavior']) 

    with pd.ExcelWriter(filename, mode='a', engine='openpyxl', 

if_sheet_exists='overlay') as writer: 

        df.to_excel(writer, sheet_name='Results', index=False) 

 

def exam(glob): 

    cap = cv2.VideoCapture(0) 

 

    fourcc = cv2.VideoWriter_fourcc(*'XVID') 

    out_detected = cv2.VideoWriter('output_detected.avi', fourcc, 

20.0, (640, 480)) 

 

    frame_no = 0 

    objects_status = {} 

    data = [] 

 

    # Tambahkan pembatasan 1000 frame sampel 

    max_samples = 1000 

    sample_count = 0 

    sample_data = [] 

 

    modelFile = "res10_300x300_ssd_iter_140000.caffemodel" 

    configFile = "deploy.prototxt" 

    net = cv2.dnn.readNetFromCaffe(configFile, modelFile) 
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    global eye_cascade 

    eye_cascade = cv2.CascadeClassifier(cv2.data.haarcascades + 

'haarcascade_eye.xml') 

 

    fig, axes = plt.subplots(nrows=1, ncols=1, figsize=(10, 6)) 

 

    def update(frame): 

        ret, frame = cap.read() 

        if not ret: 

            print("Error: Couldn't read frame") 

            return 

 

        nonlocal frame_no, objects_status, data 

        frame_no += 1 

 

        faces, frame_with_detections = detect_faces(net, 

frame.copy(), threshold=0.3) 

        frame_with_detections, objects_status = 

calculate_percentages_per_object( 

            faces, frame_with_detections, objects_status) 

 

        for i, status in objects_status.items(): 

            data.append([frame_no, i, status['look_screen'], 

status['look_away'], status['suspicious_behavior']]) 

 

        axes.clear() 

        for i, status in objects_status.items(): 

            x_data = list(range(len(status['status_array']))) 

            y_data_fokus = [status['status_array'][:j + 1].count(0) 

/ (j + 1) * 100 for j in range(len(status['status_array']))] 

            y_data_menoleh = [status['status_array'][:j + 

1].count(1) / (j + 1) * 100 for j in 

range(len(status['status_array']))] 

            y_data_curang = [status['status_array'][:j + 1].count(2) 

/ (j + 1) * 100 for j in range(len(status['status_array']))] 

 

            axes.plot(x_data, y_data_fokus, label=f'Object {i} - 

Fokus', color='green') 

            axes.plot(x_data, y_data_menoleh, label=f'Object {i} - 

Menoleh', color='red') 

            axes.plot(x_data, y_data_curang, label=f'Object {i} - 

Curang', color='blue') 

 

        axes.legend() 

        axes.set_xlabel('Frame') 

        axes.set_ylabel('Percentage') 
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        axes.set_title('Behavior Analysis') 

 

        out_detected.write(frame_with_detections) 

        cv2.imshow('frame', frame_with_detections) 

 

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

            return 

 

    ani = FuncAnimation(fig, update, interval=1) 

    plt.show() 

 

    cap.release() 

    out_detected.release() 

    cv2.destroyAllWindows() 

 

    # Simpan data sampel ke Excel setelah 1000 frame selesai 

    save_data_to_excel(sample_data) 

    save_data_to_database(data) 

    plot_results(data) 

 

if __name__ == "__main__": 

    exam(globals()) 

 

 


