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Research on Short-Term Traffic Flow Prediction Method Based on
TCN-ITransformer-KAN Model

ZENG Tong',CAO Jinxin**, XU Zhenshan®*
(1. School of Mathematical Sciences, Inner Mongolia University, Hohhot 010021, China;
2. Inner Mongolia Academy of Science and Technology, Hohhot 010010, China;
3. Institute of Transportation, Inner Mongolia University, Hohhot 010070, China)

Abstract: With the acceleration of urbanization and the continuous increase in vehicle ownership,
issues such as traffic congestion, safety hazards, and environmental pollution have become increasingly
prominent. Accurate short-term traffic flow prediction has emerged as a critical requirement for optimiz-
ing traffic resource allocation and improving road network efficiency. The study adopts the publicly avail-
able dataset of the Europarc Créteil roundabout in France as the research subject and proposes a hybrid
prediction model (TCN-ITransformer-KAN) that integrates temporal convolutional network (TCN) ,
improved transformer (ITransformer), and knowledge-augmented network (KAN). To improve the ac-
curacy and generalization capability of multimodal time series prediction, the proposed model employs
the TCN for efficient temporal sequence processing, leverages the ITransformer to model global depen-
dencies, and integrates domain knowledge via the KAN to enhance feature representation. The approach
enables effective multimodal feature fusion and facilitates knowledge-driven collaborative optimization.
Experimental results demonstrate that compared to CNN, LSTM, and their variant hybrid models,
TCN-ITransformer-KAN achieves significant improvements in prediction accuracy. Specifically, the co-
efficient of determination (R*) increases by 3.99%, 7.47%, and 53.54% over CNN-Transformer,
LSTM, and TCN-Transformer models, respectively. The predicted curves exhibit high consistency
with real traffic flow data, validating the model’s effectiveness and generalization capability in practical

scenarios. The research provides a novel paradigm for urban short-term traffic prediction based on spatio-



%1 il & 3T TCN-ITransformer-KAN KR (1% 47 i 22 38 I 12 3000 7 5 WF 5% 93

temporal feature decoupling and knowledge injection, offering theoretical support for real-time decision-
making in intelligent transportation systems.
Key words: intelligent transportation system; short-term traffic flow prediction; machine learning;
TCN-ITransformer-KAN algorithm
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