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ABSTRACT

Research and Application of Face Recognition Method Based On
Embedded Systems

In this era of rapid development of information technology, traditional
identification technologies are increasingly unable to meet people's needs. Therefore,
people use human biological information for identity recognition, and facial recognition
is a key component of this. In recent years, with the development of convolutional
neural networks and large-scale facial datasets, significant progress has been made in
facial recognition using deep learning techniques, and has been widely used in real life.
At the same time, with the continuous technological breakthroughs of embedded Al
devices, the lightweight face recognition network based on embedded devices can also
be deployed. Therefore, this paper conducts a more in-depth research on lightweight
face recognition technology, and the main research contents are as follows:

(1) Research and design of facial feature extraction networks. Due to the limited
memory and computing power of embedded hardware devices, conventional
convolutional neural networks cannot be deployed properly due to their large parameter
and computational requirements. Based on research on convolutional neural networks
such as MobileNet and MobileFaceNet, a new lightweight convolutional neural
network architecture is designed in this article. The lightweight network architecture
designed in this article uses depthwise separable convolution and other techniques to
reduce parameter and computational requirements, thereby improving the network's
processing speed and meeting the needs of embedded devices for better facial feature
information extraction.

(2) Attention mechanism embedded design. The coordinate attention mechanism
based on channel information and spatial location information is embedded in the newly
designed lightweight convolutional network. By adding coordinate attention to the
inverted bottleneck structure, it helps the network analyze and understand face



information more efficiently, can find potential key features more implicitly and
adaptively, extract face feature information more effectively, and further improve the
accuracy of the face recognition network.

(3) Design of the joint loss function. When designing the loss function, this article
considers the influence of the quality of the facial images in the training set on the
model, and adopts the MagFace Loss function. This loss function evaluates the quality
of the image based on the magnitude of its features, bringing easy-to-recognize simple
samples closer to the center of the class, and pushing difficult samples away from the
center, maintaining a good intra-class distribution. At the same time, Center Loss is
used for joint training based on MagFace Loss, which reduces the distance between
edge samples and the center of the class while maintaining a good inter-class distance
while ensuring a good intra-class distribution.

(4) Deployment of face recognition system. Based on the lightweight network and
various optimizations proposed in this paper, a personal face recognition system has
been developed, which is used for face recognition in the examination room without
network in the large-scale examination. It is convenient to reduce the burden of
manually checking the identity of candidates in the examination. The system is
deployed in the Jetson embedded device. The main modules of the system are face
detection module, face alignment and clipping module, face feature extraction module
and face recognition module. The most core module is the face feature extraction
module. After processing the face image by the previous modules, the face feature
information is extracted and the identity is judged. The training of the model used for
system deployment uses the Asian face data set in the Glint360K, and the reasoning
uses the ONNX architecture to speed up to ensure better results in specific use
environments.

Keywords:
Face recognition; Embedded systems; Lightweight networks; Face feature

extraction; Attention mechanism
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