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Abstract: With the gradual popularity of smart devices in daily life, traditional identification methods have low
recognition accuracy, complex models, and slow calculation speeds. In response to the above problems, this paper
proposes a fingerprint recognition method based on a lightweight densely connected convolutional neural network
(DenseNet) and the ZigBee protocol (ZigBee). First of all, this paper theoretically constructs the overall model of
the fingerprint recognition system, and appropriately tailors the model to reduce the complexity of the model.
Secondly, through operations such as screening fingerprint images, enhancing effective fingerprints, and expanding
the enhanced data, the collected fingerprint information of the ZigBee protocol is preprocessed. Then, based on the
basic idea of the traditional deep residual network, the connection relationship between the layers is changed in a
feedforward manner, and a lightweight DenseNet is constructed. Finally, based on the same sample data, the

lightweight DenseNet model, the ordinary DenseNet model, and the other three traditional machine learning-based
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identity recognition algorithm models are trained respectively. The experimental results show that the average
recognition accuracy of the proposed lightweight DenseNet model is 98.24%, and the model runs the fastest.
Compared with the ordinary DenseNet, its model complexity is reduced by more than 94%.

Keywords: fingerprint recognition; lightweight DenseNet; densely connected convolutional neural network

ZigBee; deep learning
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