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Abstract

In order to improve the adaptability in nonlinear traffic scenarios and effectively capture the spati-
otemporal correlation characteristics of traffic flow, this paper proposes a short-term traffic vol-
ume prediction model based on RBF neural network and Zebra Optimization Algorithm (ZOA).
Firstly, the four-way traffic flow data was collected, and after denoising and normalization, the
Zebra Optimization Algorithm (ZOA) was used to dynamically divide the congestion sensitive areas
and construct an adjacency matrix. The regional traffic is input into the RBF neural network to
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predict the future traffic, and the prediction error is fed back to the ZOA optimization signal control
strategy. The measured results show that the regional traffic efficiency is increased by 19.3%, and
the prediction error (RMSE 9.887%, MAE 7.976%, RMSPE 11.017% and MAPE 11.735%) is signifi-
cantly lower than that of the traditional model. By optimizing network parameters in real time, the
model effectively captures the spatiotemporal correlation characteristics of traffic flow, provides
high-precision prediction support for dynamic traffic control, and has important practical value for
alleviating urban traffic congestion.
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Figure 1. Topology of RBF neural network based on Gaussian kernel
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Figure 2. Radial basis neural network
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Figure 3. Flowchart of the Zebra optimization algorithm
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Table 1. Evaluation index values of different prediction models
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RMSE MAE RMSPE MAPE

RBF 23.247 13.465 18.516 20.419
ZOA 31.586 28.693 57.952 38.345
Bi-LSTM 39.563 37.727 36.738 25.448
RBF-ZOA 9.887 7.976 11.017 11.735
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Figure 4. Comparison of RBF model prediction results
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Figure 6. Comparison of Bi-LSTM model prediction results
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