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Identification and prediction on cascading failure state in transportation networks
based on machine learning

ZHANG Tengfei, ZHENG Li, HAO Long, LI Yulong

( Department of Tourism and Management, Lankao Vocational College of San Nong, Kaifeng Henan 475300, China)

Abstract; As traffic congestion in road networks worsens, it escalates into the issue of cascading failures in the transportation
network. To effectively alleviate this problem, accurate short—term traffic flow prediction and cascading failure state prediction can
provide reliable warning information for the transportation network. To address the challenge of imprecise machine learning training
samples, we propose a KNN-BPNN traffic flow prediction model for online short—term traffic flow predictions. We also employ
machine learning techniques, such as K—means clustering and KNN algorithms, to discern traffic states, enabling the identification
of cascading failure states. Furthermore, we introduce a BPNN -based model for predicting cascading failure states within the
transportation network. Experiments validate the results, demonstrating that the KNN—-BPNN combined prediction model provides
dependable traffic flow data for predicting cascading failure states. BPNN also exhibits strong predictive accuracy in forecasting
transportation network cascading failure states, offering accurate warning information for road traffic network cascading failures.
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Fig. 1 Pipeline of KNN-BPNN
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Fig. 2 Schematic diagram of traffic network
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Fig. 3 Prediction of cascading failure state
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Table 1  Prediction results of cascading failure state of traffic
network
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