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Abstract

In this paper, we propose a lightweight identity recognition network combining ArcFace, a loss function with
robust characteristics in the field of face recognition, and ResNet-18. In this paper, ResNet-18 is modified to a
single-channel-based network to reduce the computational amount of the ResNet-18 network. And to compensate for
the network performance degradation due to the decrease in the number of channels, ArcFace, which uses an angle
margin-based loss function, was combined with a single-channel-based ResNet-18 network to compensate for the
network performance degradation. The proposed network performed training and inference with 10,056 experimental
data sets consisting of face photos of 33 people. As a result of the experiment, it was confirmed that the proposed
ArcFace-based lightweight ResNet-18 improved processing speed by about 1.3 times compared to the existing
ResNet-18. In addition, an inference accuracy of 96.9%, similar to that of the existing network ResNet-18, which is
97.6%, was derived.
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Table 1. Proposed network comparison evaluation results
ResNet-18 Lightweight CNN ArcFace-based lightweight CNN
(proposed)
Input size 224 X 224 X 3 128 X 128 X 1 128 < 128 X 1
Total number of
3 1 1
channels
Loss function Cross-Entropy Cross-Entropy ArcFace
Prooesgmg time 022 015 017
(sec/image)
Accuracy 97.66% 91.27% 96.99%
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