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WiLCount: A Lightweight Crowd Counting Model for Wireless Perception Scenarios

DUAN Pengsong,ZHANG Yihang, FANG Tao,CAO Yangjie and WANG Chao
School of Cyber Science and Engineering,Zhengzhou University, Zhengzhou 450003, China
Abstract To address the challenges of limited accuracy and high computational complexity in crowd counting models due to the
absence of spatial features in CSI, this paper proposes a lightweight model, Wil.Count, based on amplitude-phase fusion. Firstly,
a linear transformation method is applied to calibrate the phase data,addressing the issues of carrier frequency offset and sam-
pling frequency offset in the raw phase information, which would otherwise render it unusable. Next,the amplitude-phase data is
reconstructed into a two-dimensional image to fully exploit the spatial mapping features of crowd count inherent in CSI data. Fi-
nally, WiL.Count is developed by integrating depthwise separable convolutions with a multi-branch structure. Due to the lack of
publicly available datasets in the Wi-Fi-based crowd counting field,a self-collected dataset,leading the industry in terms of crowd
scale and activity diversity,is meticulously constructed and released. Experimental results demonstrate that Wil.Count achieves a
recognition accuracy of up to 99.58% on the self-collected dataset,with a parameter size of only 4% of that of comparable mo-
dels. Significant improvements over existing methods have been observed,with the model exhibiting strong robustness.

Keywords Wi-Fi sensing,Channel state information,Crowd counting, Amplitude-phase fusion,Depthwise separable convolution
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Fig. 6 Structure of amplitude-phase fusion submodule
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Table 3 Results of different sliding windows and step sizes
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Table 4 Comparison results with existing work
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Table 5 Experimental results with different numbers of people
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Table 6 Experimental results with different feature datas
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Table 7 Experimental results with different activities
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Table 8 Experimental results in different environments

[€79)

I R LK ES ENEES
BEXEE 99.58 99. 61 99. 60
INEAK B E 97.03 97.29 97.29

3) AN [R5 0 % L

S B UE AN R 3 57 B R Wil Count A5 #1 f % 6 75 5
Count-Fi BC4E £ AR [F] 19 92 38 37 5t b, A BRI 32 00 N B30k z A7
S FAT A J7 T, SR 4 32 0 A T A AT T 1 BE AL
ST AT E N VEBUE 4 I B B2 10 SR A Random BUHE & . 4
S 1 Random % 5 Al Count-Fi U4 £ 9E 47 52 56 X Lo, &%
Rk o pra,

9 S IR] w32 I A S 45 2R
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Fig. 10 Comparison experiment of different models
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Table 10 Results of ablation experiment
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