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Pedestrian Volume Prediction for Campus Public Area Based on Multi-scale Temporal
Dependency

XIE Gui-Cai, DUAN Lei, JIANG Wei-Peng, XIAO Shan, XU Yi-Fan

(School of Computer Science, Sichuan University, Chengdu 610065, China)

Abstract: Predicting pedestrian volume in campus public area is of significance for maintaining campus safety and improving campus
management level. In particular, due to the outbreak of epidemic, the resumption of college education has put forward higher requirements
for the prediction and control of the pedestrian volume in public area. Taking college canteens as an example, predicting the pedestrian
volume in canteen is helpful with canteen epidemic prevention worker to make scheduling and arrangement, which not only reduces the
risk of crowd gathering, but also provides more considerate service according to the distribution of the pedestrian volume in canteen.
Considering the requirements of campus management, ¢.g., holiday, course arrangement, pedestrian volume prediction in the campus
public area is challenging. This study proposes a multi-scale temporal patterns convolution neural networks (MSCNN) based on deep
learning to obtain the short-term dependencies as well as long-term periodicities, and reweights the multi-scale temporal pattern
characteristics to predict the pedestrian volume at any given time. The effectiveness and efficiency of the MSCNN model are verified by
experiments on real-world datasets.
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Fig.1 Pedestrian volume distributions of canteen 4 and canteen B
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Table 2 Experimental results (in RSE and CORR) of all methods on three datasets
F 2 T NVEAE 3 AEURE ISR 45 B (RSE A1 CORR)

Dataset

Canteen-Dining

Canteen-Consumption

Solar-Energy

Method

Metric
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h=12

h=24

h=3

h=6

h=12
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h=6
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HA

RSE
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0.966 1
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0.968 6 0.968 6 0.968 5

0.968 5
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RSE
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Table 3 Result of Accuracy@FE (h=3) on Canteen-dining dataset
% 3 Canteen-dining Z #5511 Accuracy@E(h=3)4%5 £
Method Accuracy@15  Accuracy@30  Accuracy@50  Accuracy@70  Accuracy@100

LSTNet-skip 0.791 4 0.8557 0.900 8 0.929 4 0.9545
TPA-LSTM 0.755 5 0.842°5 0.897 3 0.9270 0.9520
MSCNN 0.7879 0.871 1 0.919 5 0.945 6 0.968 3
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Fig.9 Predicted data (A=3) of LSTNet and MSCNN vs. obsvered data on Canteen-dining dataset
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Table 4 Comparison on training time and test time of four methods

R4 A PR YN ) A0 T I 18] X b

Dataset Canteen-Dining Canteen-Consumption
Method Time (s) h=3 h=6 h=12 h=24 h=3 h=6 h=12 h=24
LSTM Training time 501.14 492.83 470.97 443.01 565.95 486.18 482.36 459.50
Test time 2.39 241 2.23 2.08 2.37 2.31 2.34 2.15
LSTNet-Skip Training time | 1079.52 1060.13 1147.02 105586 | 1060.57 1087.43 1118.08 1135.39
Test time 2.32 2.86 243 2.50 2.42 248 2.68 3.14
TPA-LSTM Training time | 1421.10 1436.95 1420.21 142145 | 1430.80 1434.81 1434.17 1408.60
Test time 3.98 4.01 4.02 3.96 3.95 4.09 3.96 3.99
MSCNN Training time 273.98 260.09 274.26 256.83 274.04 263.02 274.55 252.45
Test time 0.17 0.19 0.15 0.27 0.27 0.27 0.15 0.16
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Fig.10 Results (in RSE) of MSCNN in the ablation test on Canteen-dining and Canteen-consumption datasets
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Fig.11 Results (in CORR) of MSCNN in the ablation test on Canteen-dining and Canteen-consumption datasets
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