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Abstract
As the main language of artificial intelligence (Al), Python has shown a strong momentum in recent years. The usage of python has
increased linearly and has become one of the most popular programming languages. This paper is based on Python language, using

OpenCV as carrier and object detection technology to realize facial expression recognition. At the same time, the importance of

expression recognition and the concrete process of expression recognition are expounded.
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def face detect(imgdata):
emotion_labels = ['angry', 'disgust:’, 'fear’,
'happy', 'sad’, 'surprise', 'neutral'|# & /5 /7 4>
num_class =7
face cascade =
cv2.CascadeClassifier(""haarcascade frontalface d
efault.xml")
emotion = {'angry":0, 'disgust':0, 'fear":0,
'happy':0, 'sad':0, 'surprise':0, 'neutral':0}
HILH LI /E I
img_data = base64.b64decode(imgdata)
nparr = np.frombuffer(img_data, np.uint8)
# A Fr
faces =
face cascade.detectMultiScale(gray,1.1,5)
for (x,y,w,h) in faces:
cv2.rectangle(img, (X,y),
(x+w,y+h),(0,0,255),2)
img_fer=gray[y:y+w,x:x+h]
new_im =
cv2.resize(img_fer,(48,48),0,0)
result=predict_emotion(new_im)
result_sum = np.array([0]*num_class)
result_sum = result_sum +
np.array(result[1])
angry, disgust, fear, happy, sad,
surprise, neutral = result_sum

label = np.argmax(result_sum)
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emo = emotion_labels[label]

emotion[emo]+=1

img=cv2.putText(img,emo,(X,y-5),font,1.0,(255,255,
255),2)

return emotion
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#INZE RIS I
def train_model(self)
sgd=SGD(Ir=0.01,decay=1e-6,momentum=0.9,
nesterov=True)
self.model.compile(loss='categorical crossentro
py',optimizer=sgd,
,metrics=['accuracy'])*]
#2097 AR
train_datagen = ImageDataGenerator(
rescale = 1./255,
shear range = 0.2,
zoom_range = (.2,
horizontal flip=True)
#IT— 14 5 i

val_datagen = ImageDataGenerator(
rescale = 1./255)

eval datagen = ImageDataGenerator(
rescale = 1./255)

#LU 71 5 %177 label

train_generator = train_datagen.fl (
root path+'/train’,
target size=(img_size,img_size),
color_mode='grayscale’,
batch_size=batch_siz,
class mode='categorical')

val_generator = val datagen.f1(
root_path+'/val',
target size=(img_size,img_size),
color mode='"grayscale’,
batch_size=batch_siz,
class mode='categorical')

eval generator = eval datagen.fl(
root_path+'/test’,
target size=(img_size,img_size),
color_mode='"grayscale',
batch_size=batch_siz,
class mode='categorical')

early stopping =

EarlyStopping(monitor="loss',patience=3)
history _fit=self.model.fit gl (

train_gl,

steps_per_epoch=800/(batch_siz/32),#28709

nb_epoch=nb_epoch,
validation data=val gl,
validation_steps=2000,
#callbacks=[early stopping]
)

history eval=self.model.evaluate gl1(
eval generator,
steps=2000)

history predict=self.model.predict gl(
eval generator,

steps=2000)
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as f:

with open(root_path+'/model fit log','w")

f.write(str(history_fit.history))
with

open(root_path+'/model_predict_log','w") as f:

f.write(str(history_predict))
print(" %s: %.2t% %" %

(self.model.metrics_names[1], history eval[1] *

100))

4.4 REDHK

print('model trained")

HIRIF IR
def save_model(self):

model_json=self.model.to_json()

with open(root_path+'/model_json.json",

"w'") as json_file:

json_file.write(model json)

self.model.save_weights(root path+'/model_weight.

h5')

self.model.save(root_path+'/model.h5")

print('model saved")

Layer (type)

Qutput Shape

Param #

conv2d 5 {Conv2D} {Mone, 32) 320
activaticon B8 (Activation) (Mone, 32) o
max_pooling2d_4 (MaxPoolingZ? (None, . 16, 32) a

conv2d_6 (Conv2D) {None, €4y 18496
activaticon 2 (Activation) {Mone, 64) o

conv2d_7 (Conv2D) {None, . 64} 36528
activation_l0 (Activation) (None=, 16, &4) ]
max_pcoling2d_5 (MaxPooling2 (None, €4) a

dropout_3 (Dropout) (¥ene, &, €4} o

conv2d_8 (ConvaD) {None, B, 128) 73856
activation 11 (Activation) (None=, 128} ]

conv2d @ (ConvaD) {MNone, . 1z8) 147564
activation_l2 (Acotivation) (None, 128) 5]
max_pooling2d & (MaxPoolingZ2 (None, S 1z8) o
dropout_4 (Dropout) (Mone, , 1z28) 0 -
flatten 2 (Flatten) (None, =] -
dense_4 (Dense) {Hone, 4196352
activation 13 (Activation) (Neone, [}

dropout_5 (Dropout) (Mene, o

dense_5 (Dense) {None, 2098176
activation_ 14 (Activation) (None, [+]

dropout_6& (Dropout) (Mene, o

dense_& (Dense) {Mone, 7175
activation_l15 (Rctlivation) (Wone, o

(1) AlexNet W28 45 H &
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def controller():
imgdata = request.get_data()
imgdata = imgdata[37:]

if (len(imgdata) % 3 ==1):
imgdata +=b"'==""
elif (len(imgdata) % 3 == 2):
imgdata +=b"'="
result = face detect(imgdata)
count = 0 H#LAZL
for i in result:
count += result[i]
result[i]=str(result[i])
result['count']=str(count)

return jsonify({'result': result})

['0.jpg’, "L jpg’, "10.jpg’, "1L jpg’, 12 jpg’, '13.jpg’, '14.jpg’, '15.pg’, '16.3pg’, '17.jpg’, '18.jpg’, '19.jpg’, '2.jpg’, '20.3pg’,
21 jpg . 22.jpg . 23.jpg ., 24.pg, 25.Jpg, 26.jpg, 27.jpg, 28.jpg, '29.jpg, 3.jpg, 30.jpg, 31.Jpg, 32.Jpg, 33.Jpg,
34. jpg’, '3b.jpg’, '36.jpg’, '37.jpg’, '38.jpg’, '39.jpg’, '4.Jjpg’, '40.Jjpg’, '4l.]jpg’, '42.jpg’, '43.]jpg’, '44.]jpg’, '45.]jpg’, 46.Jpg ,

'47. jpg’, 48.jpg’, '49.jpg . '5.jpg’ . '50.jpg’, '6.4pg’. 7.jpg’, '8.Jpg . 9. jpg’]
1/1 [ ] — 0s 70ms/step
i ] - 0s 5ms/step
1/1 [ ] — 0s 5ms/step

[0. 25632903, 0.010830225, 0.04850967, 0.0028956695, 0.40190548, 0.0070463284, 0.27248356]

[0. 28887635, 0.008345305, 0.023705162, 0.009220594, 0.26473296, 0.0030575686, 0.40206203]

[0.14924143, 0.013588456, 0.030094968, 0.01512248, 0.6109976, 0.0016887634, 0.1792662]

[0. 69444682 0. 03276399 0.1023098 0.02723874 1.27763605 0. 01179266

0.85381179]

angry: 0.6944468170404434 disgust: 0.032763986848294735 fear: 0.10230979882180691 happy: 0.027238742914050817 sad: 1.2776360511779785 s
urprise: 0.011792660341598094 neutral: 0.8538117855787277

Emotion : sad

1/1 [ ] - 0s 6ms/step
T ] - Os 6ms/step
1/1 [ ] — 0s 4ms/step

:0.0é3271082, 0.00012016544, 0.018603353, 0.08901693, 0. 1858965, 0.0008397604, 0.68225217]
[0.021138912. 0.000121058496. 0.029120728. 0.08800087. 0.35094127. 0.0014306377. 0.50924661
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