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Facial emotion recognition based on attention mechanism
HU Die', TANG Ming', ZHU Yongliang', ZHU Yaodong®

(1 College of Information Science and Engineering, Zhejiang Sci—Tech University, Hangzhou 310018, China;
2 College of Information Science and Engineering, Jiaxing University, Jiaxing 314001, Zhejiang, China)

Abstract: Aiming at the shortcomings of traditional emotion recognition models in facing complex situations, small target feature
extraction and channel information integration, this paper proposes a face emotion recognition method based on the attention
mechanism. In this paper, ResNet50 is used as the backbone network, and the channel attention mechanism CA and SimAM
parameter— free attention mechanism are fused so that the network focuses on the focus region of the image and ignores the
background region, and it is also proposed to replace the first downsampling module in ResNet50 with the interval sampling module
SC to enhance the network's ability to detect small targets. The experimental results show that the proposed method is able to acquire
effective features and ignore background regions, which is beneficial to the recognition and judgment of facial expressions, and it
achieves the highest accuracy of 76.45% on the self—collected dataset, which is a 3.1% improvement in the accuracy rate relative to
the traditional face emotion recognition method.
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Fig. 1 Channel attention block
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Fig. 2 Network architecture after adding the channel attention mechanism CA
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Fig. 3 Network architecture after convergence of CA and SimAM
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Fig. 5 Examples of pictures on dataset
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Table 1 Accuracy rate of different models on datasets

ik R/ % K%/ % BEE/ % F1{E
ResNet50 73.81 71.92 71.42 71.49
ResNet50+SC 75.13 72.57 72.41 72.44
ResNet50+CA 75.13 73.18 72.78 72.65
Resnet50+SC+CA 75.40 73.68 72.68 72.89
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Table 2 Accuracy of adding different attention mechanisms to self

collected datasets

Irik MR ORERR fRER FIE
ResNet50 73.81 71.92 71.42 71.49
BAM_ResNet50 73.81 72.19 72.25 72.11
ECA_ResNet50 74.07 71.82 72.04 71.81
ACmix_ResNet50 74.87 72.71 72.09 72.18
coord_ResNet50 75.13 72.14 72.04 72.03
simAM_ResNet50 76.19 73.64 73.31 73.39
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Table 3 Accuracy of mixed attention mechanisms

WIRES RIS
ResNet50 73.81
ResNet50+SimAM 76.19
ResNet50+CA 75.13
ResNet50+SimAM+CA_ 76.45
ResNet50+CA+SimAM+SC 76.91
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Fig. 6 Accuracy and loss rate of basic model and improved model
2.5 Grad-CAM mJ {4k

AN Grad—CAM HEATRRAE AT #04L , FF 028
SRR S VE Y XA an 1 7 s, T LA g 3 ek
Ji B PO 245 A5 8 B 8 O 3 PR A 2 DX, T AN R
TR R i S DI

%1%

(a) SR (b) LR
E7 FOEINGHIE
Fig. 7 Heat map of the happy category
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Fig. 8 Heat map of grief categories
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