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Abstract
Aiming at the problem of crowd counting in smart city scenes, this paper proposes a semi-supervised
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crowd counting framework based on multi-level semantic feature extraction network. The proposed

method uses ResNet-34 as the backbone network and designs a top-down multi-level semantic enhance-

ment module. Semantic information enhancement and lightweight fusion are performed through gat-

ing between different levels to suppress background noise and highlight foreground crowd information.
By introducing regional consistency constraints on unlabeled samples, a semi-supervised framework
is designed to improve the model’s generalization ability. In the training stage, the strategy of super-

vised training preheating and then alternating iterative updating is adopted. The framework is trained
and tested on the ShanghaiTech dataset and the UCF_CC_50 dataset. The experimental results show that

the MAE of the framework on the A and B parts of the ShanghaiTech datasetis 65.4 and 9.2, respectively,
and the MAE on the UCF_CC_50 dataset is 201.2. The algorithm shows good recognition accuracy in

different crowd densities and complex background scenarios. This algorithm can provide an efficient
solution for vision-based crowd counting tasks.
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Figure 1. Density map and point supervision
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Figure 2. Diagram of the semi-supervised crowd counting framework
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Figure 3. Diagram of the crowd counting model
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Table 1. Comparison of crowd counting algorithm results on different data sets

= 1. TREIBIRE E AT HERE R

. SHTech Part A SHTech Part B UCF_CC_50
i MAE MSE MAE MSE MAE MSE
MCNN 110.2 173.2 26.4 413 377.6 509.1
CSRNet 68.2 115.0 10.6 16.0 248.2 3325
SANet 67.0 104.5 8.4 13.6 258.4 334.9
L2R 72.0 106.6 13.7 214 337.6 434.3
Ours 65.4 108.3 9.2 12.6 201.2 2943
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Figure 4. Crowd counting result diagram of ShanghaiTech Part A and Part B data set
[&] 4. ShanghaiTech Part A 01 Part B IiEE ABITHERE

Xf 1 P s HAHRAE AR BN UCF_CC_50 Hi 4R HEAT Tk, Mg Rkl 5 FroR. 4G
MTE R AR X E SRR, SRE MRS S LR, U4 R RRRR @ r Al
PEBE. DU E SRR IS B0 9N 2458 (2364). 922 (1050). 837 (890). 496 (484). AHN 1 FLALE M i
ARG e TR AN X IR AR S, o S ST 1 588 O e S bR, I ah, RRYESLIG S,
RETTLUE W, THEe e BRI EUD . BUAE SRR RIS A N T DM BN AR A R R IE B, B
TIE T AR PR FEE RS

Figure 5. Crowd counting result diagram of UCF_CC_50 data set
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Figure 6. Influence of hyperparameters on SHTech dataset
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