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import cv2
import 0s

import numpy as np

from sklearn.preprocessing import LabelEncoder




from tensorflow.keras.utils import to_categorical

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Conv2D, MaxPooling2D, Flatten, Dense, Dropout,
TimeDistributed, LSTM

from tensorflow.keras.callbacks import ModelCheckpoint

from keras.preprocessing.image import img_to_array

data_path = "path/to/dataset"
labels = ["Happiness”, "Disgust™, "Fear", "Anger", "Sadness", "Surprise", "Others"]

data =]
target =[]

EMOTIONS = ['Happiness', 'Disgust’, 'Fear', 'Anger’, 'Sadness', 'Surprise’, 'Others']

model = cv2.dnn.readNetFromCaffe("deploy.prototxt.txt",
"res10_300x300_ssd_iter_140000.caffemodel™)

micro_frames =0
macro_frames =0

micro_threshold = 30 * 1/25

macro_threshold = 30 * 1/5

cap = cv2.VideoCapture('video.mp4")

while True:




ret, frame = cap.read()
if not ret:
break

(h, w) = frame.shape[:2]
blob = cv2.dnn.blobFromimage(cv2.resize(frame, (300, 300)), 1.0, (300, 300), (104.0, 177.0,
123.0))

model.setInput(blob)
detections = model.forward()

for i in range(0, detections.shape[2]):
confidence = detections|O0, 0, i, 2]

if confidence < 0.5:
continue

box = detections|0, 0, i, 3:7] * np.array([w, h, w, h])
(startX, startY, endX, endY) = box.astype("int")

face = frame[startY:endY, startX:endX]

face = cv2.cvtColor(face, cv2.COLOR_BGR2GRAY)
face = cv2.resize(face, (48, 48))

face = face.astype("'float") / 255.0

face = img_to_array(face)

face = np.expand_dims(face, axis=0)
preds = model.predict(face)[0]
label = EMOTIONS[preds.argmax()]




if macro_frames >= macro_threshold:
print("Z=7<1&: " + label)

macro_frames =0

elif micro_frames >= micro_threshold:

print("f 7= 1A " + label)

micro_frames =0
else:
micro_frames +=1

for label in labels:
label_path = os.path.join(data_path, label)
for filename in os.listdir(label_path):
file_path = os.path.join(label _path, filename)

cap = cv2.VideoCapture(file_path)
frames =[]
while True:
ret, frame = cap.read()
if not ret:
break
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
frames.append(gray)

sequence = np.stack(frames, axis=0)

target.append(label)




data.append(sequence)

data = np.array(data)
target = np.array(target)

le = LabelEncoder()
target = le.fit_transform(target)
target = to_categorical(target)

indices = np.arange(data.shape[0])
np.random.shuffle(indices)

data = data[indices]

target = target[indices]

split = int(0.8 * data.shape[0])
train_data = data[:split]
train_target = target[:split]

test_data = data[split:]

test_target = target[split:]

model = Sequential()

model.add(TimeDistributed(Conv2D(32, (3, 3), activation="relu"), input_shape=(None, 120, 120,
)

model.add(TimeDistributed(MaxPooling2D(pool_size=(2, 2))))
model.add(TimeDistributed(Conv2D(64, (3, 3), activation="relu™)))
model.add(TimeDistributed(MaxPooling2D(pool_size=(2, 2))))
model.add(TimeDistributed(Conv2D(128, (3, 3), activation="relu")))
model.add(TimeDistributed(MaxPooling2D(pool_size=(2, 2))))




model.add(TimeDistributed(Flatten()))
model.add(LSTM(64, return_sequences=
model.add(Dense(32, activation="relu"))
model.add(Dropout(0.5))
model.add(Dense(7, activation="softmax"))

model.compile(loss="categorical _crossentropy", optimizer="adam", metrics=["accuracy"])

checkpoint = ModelCheckpoint("best_model.h5", monitor="val_accuracy", save_best_only=
mode="max"")

model.fit(train_data, train_target, epochs=10, batch_size=32)
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