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Face recognition method based on neural network multi-layer
feature information fusion

FANG Tao', CHEN Zhiguo', FU Yi"’

(1. School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China; 2. Wuxi Research Center of Environmental
Science and Engineering, Wuxi 214153, China)

Abstract: Because the structure of the face is complex and the structural features of different faces are similar, it is diffi-
cult to extract facial features that are suitable for classification. Neural networks generate good results, and the recent
improvements in many loss functions can help extract the required features. However, a single depth feature does not
make full use of the complementarity of multi-layer features. To solve these problems, we propose a face recognition
method based on the fusion of neural-network multi-layer feature information. First, we select the ResNet network struc-
ture to improve the outcome, then we extract the multi-layer features in the neural network. These features are then
mapped onto the sub-spaces. Next, adaptive weighted fusion is performed of the defined central variables in the respect-
ive sub-spaces. To realize further improvement, all the features are sent to the Softmax classifier, and the classification
results are fused in the same way by adaptive weighted decision-making. The training network learns the appropriate
central variable, which is applied to calculate the weighted fusion similarity. Under the same conditions, based on the
AM-Softmax loss function, the recognition of the fusion feature on the Labeled Faces in the Wild database increased by
1.6%, and the fusion similarity increased by 2.2%. We conclude that the proposed method effectively improves the face
recognition rate and extracts more suitable facial features.

Keywords: face recognition; facial feature; neural network; information fusion; feature fusion; decision fusion; feature

extraction; similarity fusion
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Table 1 Experimental results on LFW

Tk NRES
ResNet+AM-Softmax 0.9821
ResNet+Normalization+Centerloss 0.9814
Lightcnn+AM-Softmax 0.9581
MLFF+AM-Softmax 0.9910
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Table 2 Experimental results on CNBC

Ttk NRVES
ResNet+AM-Softmax 0.9902
ResNet+Normalization+Centerloss 0.9884
Lightenn+AM- Softmax 0.9922
MLFF+AM-Softmax 0.9981
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Table 3 Experimental results on CASIA-FaceV5

Jiik NRES
ResNet+AM-Softmax 0.9964
ResNet+Normalization+Centerloss 0.9535
Lightcnn+AM-Softmax 0.9972
MLFF+AM-Softmax 0.9994
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Table 4 Experimental results in different subspaces

NRTES
T A%
LFW CNBC CASIA-FaceV5
2 0.9847 0.9843 0.9932
4 0.9910 0.9981 0.9994
8 0.9879 0.9859 0.9932
16 0.9862 0.9896 0.9936
32 0.9889 0.9908 0.9872
64 0.9855 0.9922 0.9864
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