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Abstract

In order to study the application of CNN in the field of facial expression recognition, the 10-layer
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CNN model is designed. The last layer of said model employs Softmax function to output the ex-
pression classification results. Firstly, this study concentrates on the convolution and pooling al-
gorithm as well as the design structure of the model. In addition, the study visualized the extracted
features and displayed them in the form of feature maps to show the features extracted by every
convolutional layer. The study conducted experiments on the Fer-2013 dataset, and the result
demonstrated the efficacy of the model. It is known that the Fer-2013 dataset contains data col-
lected in an experimental environment. Therefore, to prove the effectiveness of the model, the
study created a facial expression dataset by collecting facial expression images in a natural, spon-
taneous setting. The trained model, which was previously applied to the Fer-2013 dataset, was
tested out on the new dataset. The experiment yielded promising results, one of which in the form
of a recognition accuracy rate as high as 85.1010%.
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Figure 1. The structure of our CNN
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Table 1. The parameters of CNN
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W 2 J LI NN LAV PNAN AL X I K BT b RS
Layer 1 (5:15) 48*48 32@1*1 1 x 32@48*48
Layer 2 (& 32@48*48 32@5*5 1 ¥ 32@44*44
Layer 3 (3t:1t) 32@44%44 2%2 2 I 32@22*22
Layer 4 (G 32@22*22 64@3*3 1 ¥ 64@20*20
Layer 5 (Ji1k) 64@20*20 22 2 I 64@10*10
Layer 6 (G577) 64@10*10 128@3*3 1 5 128@10*10
Layer 7 (t:4k) 128@10%10 2*2 2 I 128@5*5

Layer 8 1*3200 £33 2 Dropout(0.6) 1*2048

Layer 9 1*2048 47427 Dropout(0.4) 1*1024

Layer 10 1*1024 SoftMax JZ 1*7

R FZEM BRE1*1 FoZEM ERLS5*5 H=ZEM ERE3*3 HNZEEM BB 3*3

Figure 2. Feature Map after convolution
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Figure 3. Data enhancement
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Table 2. The accuracy of all model

? 2. BIERRERE

ESAN/6V Uali i 7RSS pllEne TR

SCHR[T] 76 0.5811 0.6455
SCHR[8] 0.7074
LetNet £ %5[14] 116 0.5646 0.7142
ENe it 76 0.6400 0.7292
1.81 —— val_loss
~val_acc
1.61 ~ test_acc
1.41
1.2
1.0
0.8
0.6
0.4
0.2

0 10 20 30 40 50 60 70 80
eqochs

Figure 4. The result of our model
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Figure 5. The result of Lu et al.
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Figure 6. The result of Li et al.
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Table 3. Our dataset confusion matrix
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Tl
ot R oy FFi» s T ot P2
4R 33 0 3 0 0 1 0 89.1891%
R 5 10 0 2 3 0 2 45.4545%
RE 0 13 2 57.8947%
SzbR o 1 0 5 95.0354%
Bt 0 0 7 66.6667%
i i 0 39 1 90.6977%
W 1 0 79 92.9412%

Figure 7. The result of expression recognition
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