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ATTACHMENT 

Source Code  

Creating the model and model evaluation 

from tensorflow.keras.preprocessing.image import ImageDataGenerator 
from tensorflow.keras.applications import MobileNetV2 
from tensorflow.keras.layers import AveragePooling2D 
from tensorflow.keras.layers import Dropout 
from tensorflow.keras.layers import Flatten 
from tensorflow.keras.layers import Dense 
from tensorflow.keras.layers import Input 
from tensorflow.keras.models import Model 
from tensorflow.keras.optimizers import Adam 
from tensorflow.keras.applications.mobilenet_v2 import 
preprocess_input 
from tensorflow.keras.preprocessing.image import img_to_array 
from keras.callbacks import EarlyStopping, ModelCheckpoint 
from tensorflow.keras.preprocessing.image import load_img 
from tensorflow.keras.utils import to_categorical 
from sklearn.preprocessing import LabelBinarizer 
from sklearn.model_selection import train_test_split 
from sklearn.metrics import classification_report 
from sklearn.metrics import confusion_matrix 
from sklearn.metrics import classification_report 
from sklearn.metrics import precision_recall_fscore_support 
from sklearn.metrics import accuracy_score 
import itertools 
from imutils import paths 
import matplotlib.pyplot as plt 
import numpy as np 
import argparse 
import pandas as pd 
import sklearn 
import matplotlib.image as mpimg 
import random 
import os 
 
INIT_LR = 1e-4 
EPOCHS = 20 
BS = 32 
 
print("[INFO] loading images...") 
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imagePaths = 
list(paths.list_images('D:\Documents\IMPORTANT\SKRIPSI\PROJECT 
SKRIPSI\FACE MASK DETECTION MASTER\Face-Mask-Detection-master-
FIX\dataset')) 
data = [] 
labels = [] 
 
for imagePath in imagePaths: 
 
    label = imagePath.split(os.path.sep)[-2] 
     
    image = load_img(imagePath, target_size = (224, 224)) 
    image = img_to_array(image) 
    image = preprocess_input(image) 
 
    data.append(image) 
    labels.append(label) 
 
data = np.array(data, dtype = "float32") 
labels = np.array(labels) 
 
lb = LabelBinarizer() 
labels = lb.fit_transform(labels) 
labels = to_categorical(labels) 
 
(trainX, testX, trainY, testY) = train_test_split(data, labels,  
    test_size = 0.20, stratify = labels, random_state = 42) 
 
aug = ImageDataGenerator( 
    rotation_range = 20, 
    zoom_range = 0.15, 
    width_shift_range = 0.2, 
    height_shift_range = 0.2, 
    shear_range = 0.15, 
    horizontal_flip = True, 
    fill_mode = "nearest") 
 
baseModel = MobileNetV2(weights = "imagenet", include_top = False, 
    input_tensor = Input(shape = (224, 224, 3))) 
 
headModel = baseModel.output 
headModel = AveragePooling2D(pool_size = (7, 7))(headModel) 
headModel = Flatten(name = "flatten")(headModel) 
headModel = Dense(128, activation = "relu")(headModel) 
headModel = Dropout(0.5)(headModel) 
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headModel = Dense(2, activation = "softmax")(headModel) 
 
early_stopping = EarlyStopping(monitor = 'val_accuracy', patience=15) 
checkpoint = ModelCheckpoint('checkpoint/check', monitor = 
'val_accuracy', verbose = 1, save_best_only = True, save_weights_only 
= True, save_freq = 'epoch') 
 
model = Model(inputs = baseModel.input, outputs = headModel) 
 
for layer in baseModel.layers: 
    layer.trainable = False 
 
print("[INFO] compiling model...") 
opt = Adam(lr = INIT_LR, decay = INIT_LR / EPOCHS) 
model.compile(loss = "binary_crossentropy", optimizer = opt,  
    metrics = ["accuracy"]) 
 
print("[INFO] training head...") 
H = model.fit( 
    aug.flow(trainX, trainY, batch_size = BS), 
    steps_per_epoch = len(trainX) // BS, 
    validation_data = (testX, testY), 
    validation_steps = len(testX) // BS, 
    epochs = EPOCHS,  
    callbacks = [early_stopping, checkpoint]) 
 
print("[INFO] evaluating network...") 
predIdxs = model.predict(testX, batch_size = BS) 
 
predIdxs = np.argmax(predIdxs, axis = 1) 
 
print(classification_report(testY.argmax(axis = 1), predIdxs, 
    target_names = lb.classes_)) 
 
N = EPOCHS 
plt.style.use("ggplot") 
plt.figure() 
plt.plot(np.arange(0, N), H.history["loss"], label = "train_loss") 
plt.plot(np.arange(0, N), H.history["val_loss"], label = "val_loss") 
plt.plot(np.arange(0, N), H.history["accuracy"], label = "train_acc") 
plt.plot(np.arange(0, N), H.history["val_accuracy"], label = 
"val_acc") 
plt.title("Training Loss and Accuracy") 
plt.xlabel("Epoch #") 
plt.ylabel("Loss/Accuracy") 
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plt.legend(loc = "lower left") 
 
model.summary() 
 
epoch_result = pd.DataFrame([H.history['accuracy'], 
H.history['val_accuracy'], 
                             H.history['loss'], H.history['val_loss'], 
], 
                            columns = np.arange(1,EPOCHS + 1,step = 
1), 
                            index = ['accuracy', 'val_accuracy', 
'loss', 'val_loss']).T 
epoch_result.index.name = 'epoch' 
for col in epoch_result: 
    if col == 'loss' or col == 'val_loss': 
        continue 
    epoch_result[col] = epoch_result[col] * 100 
epoch_result = epoch_result.round(2) 
epoch_result 
 
plt.figure(figsize = (12,8)) 
plt.plot(epoch_result['accuracy'],'-o', label = 'training', color = 
'#ba0f28') 
plt.plot(epoch_result['val_accuracy'], '-o', label = 'validation', 
color = '#1f1fde') 
plt.title('MobileNetV2 accuracy') 
plt.ylim(80,100.5) 
plt.xlabel('epoch') 
plt.ylabel('accuracy') 
plt.xticks(np.arange(1,EPOCHS + 1,step = 1)) 
plt.grid() 
plt.legend() 
 
plt.figure(figsize = (12,8)) 
plt.plot(epoch_result['loss'], '-o', label = 'training', color = 
'#ba0f28') 
plt.plot(epoch_result['val_loss'], '-o', label = 'validation', color = 
'#1f1fde') 
plt.title('MobileNetV2 loss') 
plt.xlabel('epoch') 
plt.ylabel('loss') 
plt.xticks(np.arange(1, EPOCHS + 1, step = 1)) 
plt.grid() 
plt.legend() 
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def plot_confusion_matri(cm, classes,normalize = False,title = 
'Confusion matrix',cmap = plt.cm.Reds): 
    plt.imshow(cm, interpolation = 'nearest', cmap = cmap) 
    plt.title(title) 
    plt.colorbar() 
    tick_marks = np.arange(len(classes)) 
    plt.xticks(tick_marks, classes, rotation = 45) 
    plt.yticks(tick_marks, classes) 
 
    if normalize: 
        cm = cm.astype('float') / cm.sum(axis = 1)[:, np.newaxis] 
        print("Normalized confusion matrix") 
    else: 
        print('Confusion matrix, without normalization') 
 
    print(cm) 
 
    thresh = cm.max() / 2. 
    for i, j in itertools.product(range(cm.shape[0]), 
range(cm.shape[1])): 
        plt.text(j, i, cm[i, j], 
            horizontalalignment = "center", 
            color = "white" if cm[i, j] > thresh else "black") 
 
    plt.tight_layout() 
    plt.ylabel('True label') 
    plt.xlabel('Predicted label') 
 
labels = testY.argmax(axis = 1) 
testp = model.predict(testX, batch_size = BS) 
print(testp.argmax(axis = 1),end = " ") 
cm = confusion_matrix(labels,testp.argmax(axis = 1)) 
cmlabels = ['with mask','without mask'] 
plot_confusion_matri(cm,cmlabels) 
 
labels = trainY.argmax(axis = 1) 
testp = model.predict(trainX, batch_size = BS) 
print(testp.argmax(axis = 1),end = " ") 
cm = confusion_matrix(labels,testp.argmax(axis = 1)) 
cmlabels = ['with mask','without mask'] 
plot_confusion_matri(cm,cmlabels) 
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System Face mask detection 

from tensorflow.keras.applications.mobilenet_v2 import 
preprocess_input 
from tensorflow.keras.preprocessing.image import img_to_array 
from tensorflow.keras.models import load_model 
from imutils.video import VideoStream 
from playsound import playsound 
import numpy as np 
import argparse 
import imutils 
import time 
import cv2 
import os 
 
def detect_and_predict_mask(frame, faceNet, maskNet): 
    (h, w) = frame.shape[:2] 
    blob = cv2.dnn.blobFromImage(frame, 1.0, (300, 300), 
        (104.0, 177.0, 123.0)) 
 
    faceNet.setInput(blob) 
    detections = faceNet.forward() 
 
    faces = [] 
    locs = [] 
    preds = [] 
 
    for i in range(0, detections.shape[2]): 
        confidence = detections[0, 0, i, 2] 
 
        if confidence > args["confidence"]: 
            box = detections[0, 0, i, 3:7] * np.array([w, h, w, h]) 
            (startX, startY, endX, endY) = box.astype("int") 
 
            (startX, startY) = (max(0, startX), max(0, startY)) 
            (endX, endY) = (min(w - 1, endX), min(h - 1, endY)) 
 
            face = frame[startY:endY, startX:endX] 
            face = cv2.cvtColor(face, cv2.COLOR_BGR2RGB) 
            face = cv2.resize(face, (224, 224)) 
            face = img_to_array(face) 
            face = preprocess_input(face) 
 
            faces.append(face) 
            locs.append((startX, startY, endX, endY)) 
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    if len(faces) > 0: 
        faces = np.array(faces, dtype="float32") 
        preds = maskNet.predict(faces, batch_size=32) 
 
    return (locs, preds) 
 
ap = argparse.ArgumentParser() 
ap.add_argument("-f", "--face", type=str, 
    default="face_detector", 
    help="path to face detector model directory") 
ap.add_argument("-m", "--model", type=str, 
    default="mask_detector.model", 
    help="path to trained face mask detector model") 
ap.add_argument("-c", "--confidence", type=float, default=0.5, 
    help="minimum probability to filter weak detections") 
args = vars(ap.parse_args()) 
 
print("[INFO] loading face detector model...") 
prototxtPath = os.path.sep.join([args["face"], "deploy.prototxt"]) 
weightsPath = os.path.sep.join([args["face"], 
    "res10_300x300_ssd_iter_140000.caffemodel"]) 
faceNet = cv2.dnn.readNet(prototxtPath, weightsPath) 
 
print("[INFO] loading face mask detector model...") 
maskNet = load_model(args["model"]) 
 
print("[INFO] starting video stream...") 
vs = VideoStream(src=0).start() 
time.sleep(2.0) 
 
noMask = 0  
yesMask = 0 
frameId = 0 
frame_dict = dict() 
 
while True: 
    frame = vs.read() 
    frame = imutils.resize(frame, width=400) 
 
    (locs, preds) = detect_and_predict_mask(frame, faceNet, maskNet) 
 
    for (box, pred) in zip(locs, preds): 
        (startX, startY, endX, endY) = box 
        (mask, withoutMask) = pred 
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        label = "Mask" if mask > withoutMask else "No Mask" 
        color = (0, 255, 0) if label == "Mask" else (0, 0, 255) 
 
        if mask > withoutMask: 
            yesMask += 1 
        else: 
            noMask += 1 
 
        label = "{}: {:.2f}%".format(label, max(mask, withoutMask) * 
100) 
 
        cv2.putText(frame, label, (startX, startY - 10), 
            cv2.FONT_HERSHEY_SIMPLEX, 0.45, color, 2) 
        cv2.rectangle(frame, (startX, startY), (endX, endY), color, 2) 
     
    frame_dict[frameId] = (yesMask,noMask) 
    yesMask = 0 
    noMask = 0 
    textMask = "People wearing a Mask: " + str(frame_dict[frameId][0]) 
    textNoMask = "People not wearing a Mask: " + 
str(frame_dict[frameId][1]) 
    locationYesMask = (10,25) 
    locationNoMask = (10,45) 
    cv2.putText(frame, textMask, locationYesMask, 
                cv2.FONT_HERSHEY_SIMPLEX, 0.45, (0, 255, 0), 2) 
    cv2.putText(frame, textNoMask, locationNoMask, 
                cv2.FONT_HERSHEY_SIMPLEX, 0.45, (0, 0, 255), 2) 
    frameId += 1 
    if frameId > 5: 
        frameId = 0 
 
    cv2.imshow("Frame", frame) 
    key = cv2.waitKey(1) & 0xFF 
 
    if key == ord("q"): 
        break 
 
cv2.destroyAllWindows() 
vs.stop() 
 

 


