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Abstract: [ Objective ] Accurately identify the real-time traffic flow state of urban road networks, and
provide the theoretical basis for alleviating traffic congestion in urban areas. [ Method] The support vector
machine (SVM) multi-classification algorithm was used to identify traffic flow state. A probability model of
traffic flow state migration was constructed based on Markov chain. A comparative analysis on weekdays and
holidays was carried out based on the taxi GPS data of some regional road networks in Yanta District, Xi’ an,

China. The qualitative and quantitative characteristics of traffic flow state and its spatio-temporal variation
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patterns were analyzed in depth. [ Result] The calibrated SVM model recognition accuracy is 96. 875% for
arterial roads, and 93. 519% for sub-arterial roads, which satisfies the recognition accuracy requirement. The
congested flow states are both more likely to migrate outward on both arterial and sub-arterial roads in some
areas of Yanta District on weekdays. Their internal migration probabilities are 51.19% and 43.95%
respectively, which are smaller than the internal migration probabilities of other traffic flow states. While the
steady flow state of arterial roads on holidays is more likely to migrate outward. lts internal migration
probability is 50. 87% , which is smaller than the internal migration probability of other traffic flow states. On
weekdays, the arterial roads are mainly in a stable flow state, accounting for 30. 89% ; and the sub-arterial
roads are mainly in a free flow state, accounting for 54. 49%. On holidays, the arterial roads and sub-arterial
roads are mainly in the free flow state, accounting for 30.43% and 54. 68% respectively. [ Conclusion ]
Under the premise of no external interference, the traffic flow state in the study area is more stable, showing
gradual migration, and less jump migration. When an emergency occurs, the traffic flow state in the study
area changes significantly, and jump migration occurs. The study result can be used to distinguish recurrent
and incident traffic congestions, providing effective support for the control, guidance, management, and
decision-making of urban transportation.
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