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Dataset

The data consists of 48x48 pixel grayscale images of faces. The faces have been
automatically registered so that the face is more or less centered and occupies about the
same amount of space in each image.

train.csv contains two columns, "emotion™" and "pixels". The "emotion” column contains a
numeric code ranging from 0 to 6 (0=Angry, 1=Disgust, 2=Fear, 3=Happy, 4=Sad, 5=Surprise,
6=Neutral.) , inclusive, for the emotion that is present in the image. The "pixels" column
contains a string surrounded in quotes for each image. The contents of this string a space-
separated pixel values in row major order. test.csv contains only the "pixels" column and your
task is to predict the emotion column.
https://www.kaggle.com/c/challenges-in-representation-learning-facial-expression-recognition-
challenge/data
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Convolution Operation
Pooling
Fully Connected Networks

- Convolution Operation & Pooling
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padding='same'& ] zero-padding HYF-% - i ARYE R &2 F] kernel map HY K/ N
485

BatchNormalization 24 L8

max pooling {F /2l ieE/ D EZ G - pool_size [ 2x2 HYJER &5 » strides /F Fs4
/NERBTHY IR G By (2, 2)

Dropout jZ—fE$HidEtSHIIEANETTE - Al SR E— KAV (epoch) B DA—EHY
PR EFERBRUE LT - MHEEAVHETTAEEIENE > B8l 0.5 AUBRESEMW
&It > FTLLF A AT E AR AL e T T A S EIEE -

Convolution Operation #£fi—{f Pooling

#desinging the OV
model = Sequential()

nodz! .
node!
nodz! .
node!
node!

add(Conv2D(nun_features, kernel size=(3, 3), activation='relu', input_ shape (width, height, 1), data_format='channels last', kernel regul
.add(Conv2D{nun_features, kernel size=(3, 3}, activation="'relu', padding='sane'))

.add(MaxPool ing2D(pool _size=(2, 27, strides=(2, 21}
.add(Dropout(0.53)
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- Flatten

i feature maps #F A —{E &

model . add(Flatten( )
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- Fully Connected Networks
activation='softmax' Softmax [B|fF/E{EH Softmax HEE(H1GE{% — el AR T
MRSy 1

model .add(Dense( 2% 2*%2%nun_features, activation='relu'))
model .add(Dropout(0.43)

model .add(Dense( 2¥2*nun_features, activation='relu'})
model .add(Dropout (0.4

model .add(Dense( 2¥num_features, activation='relu')})
mode! .add(Dropout(0.53)

model .add(Dense(num_labels, activation='softmax'))
- Compiling the CNN
o optimizer ZEFRELALE NEAHEEE - (EH] adam
o loss EEFE loss function » Z#&(Hi binary crossentropy
e Ix{e—{E/2EE performance metric

#ompliling the model with adam optimixer and categorical crossentropy loss
model . compile( loss=categorical crossentropy,
optimizer=Adam(lr=0.001, beta 1=0.9, beta 2=0.999, epsilon=le-77,
metrics=[ 'accuracy'])

-train model
T B ROE Y CNN JEEDE - SISk 8
Train on 29068 samples > validate on 3230 samples * epochs=100
#training the model
model . fit(np.array(¥ train), np.array(y_train),
batch_size=batch size,
epochs=epochs,
verbose=1,

validation data=(np.arrav(¥ valid), np.arrav(y_valid)),
shuffle=True)

-save model

{55 hopy 217 SR AT Y 251
#saving the model to be used later
fer json = model.to_json()

with open(”fer.jsoh”, W'Yy as json_Tile:
jeon_file.write(fer json)
nodel . save weights( "fer. hs")

-Accuracy
i test A #E model # - B AYEER Fy 64%
BeAMpr TV E R Ry fer2013 (R By g (BB RHEA TR 2 HIRn s S R =15 - RILIEHERR S
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Accuracy on test set :64.7812761214823%
-HIER
- BRI E R T — 2 E 5 HEE(E model » f1FE Angry', 'Disgust’, 'Fear', 'Happy', 'Sad’,
'Surprise’, 'Neutral & -
- [ OpenCV ZKEH & 7 AZUHIR S
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full size image = cv2.imread( "happy.jpg")

print{"Image Loaded")
gray=cvZ2.cvtColor(full_size image,cv2 .COLOR_RGBZGRAY)

{5 OpenCV ik - AR ICHE H 8% 2 2] model #{ETEMN]

face = cv2.CascadeClassifier(cv2.data.haarcascades+"haarcascade frontalface default.xml")
faces = face.detectMultiScale(gray, 1.3 , 10}

#detecting faces
for (x, v, w, h) in faces:
roi_gray = gray[v:y + h, %:¥x + w]
cropped_img = np.expand_dims{np.expand dims{cv2.resizel roi_gray, (48, 48)), -1y, 0)
cvZ2.normal ize(cropped_img, cropped img, alpha=0, beta=1, norm type=cv2.NORM L2, dtype=cv2.CV 3ZF)
cv2.rectangle(full size image, (x, v), (¥ +w, v + h), (0, 255, 0y, 1)
#predicting the emotion
vhat= loaded model.predict(cropped img)
cv2.putText(full_size_image, labels[int(np.argmax(yhat}))], (x, y), cv2.FONT_HERSHEY_SIMPLEX, 0.8, (0, 255, 0), 1, cvi.LINE_AA)
print({"Enotion: "+labels[int{np.argmax(yhat))])

cvi. imshow( 'Bmotion', full size image)
cvid.waitkey()
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Conclusion
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