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Deep multiscale fusion attention residual network
for facial expression recognition

GAO Tao', YANG Zhaochen', CHEN Ting', SHAO Qian', LEI Tao’

(1. School of Information Engineering, Chang’an University, Xi’an 710000, China; 2. School of Electronic Information and Artificial
Intelligence, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: This paper proposes a deep multiscale fusion attention residual network based on the ResNet-50 model to
solve the problems of the diversification of facial expression presentation and the susceptibility of facial expression re-
cognition to nonlinear factors, such as illumination, posture, and occlusion. A novel attention residual module consist-
ing of seven attention residual learning units with three branches is designed to perform multiple convolution operations
on the input image in parallel and obtain multiscale features. To highlight important local areas, the attention mechan-
ism is introduced simultaneously, which is conducive to the feature learning of the occluded images. Furthermore, a
novel transition layer is added between the attention residual modules to remove redundant information, simplify the
network complexity, reduce the amount of calculation while ensuring the receptive field, and realize the anti-overfitting
effect of the network. Experimental results on three datasets demonstrate that the proposed algorithm is superior to other
advanced methods.

Keywords: facial expression recognition; residual network; multiscale features; attention mechanism; occlusion of hu-

man faces; convolution neural network; feature fusion; deep learning
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Fig. 7 Confusion matrix of DFR on CK+ and JAFFE
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Table 6 occlusion facial expression recognition on

CK+ %
Fik L A I [ S

PCA+SVM 89.04 83.84
CNN 91.69 89.17
DCGAN+CNN 87.83 85.43
end-to-end GAN 92.69 90.57
I VGGface 89.90 87.34
MU-VGGNet 94.06 91.63
DFR 93.81 92.78
DMFA-ResNet 95.31 93.81
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