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Procedure Optimization Method Based on GPS
Trajectory Data for Transportation Mode Recognition
under Different Traffic Conditions
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Abstract:  This study focuses on the transportation mode recognition for the Global Positioning System (GPS)-
based travel survey technology. The study proposed a procedure optimization method that is based on the Support
Vector Machine (SVM) to improve the recognition accuracy of buses and cars. The proposed model included the
new frequency domain features generated from Short-time Fourier Transform (STFT). The Genetic Algorithm
(GA) was used to optimize the penalty parameter and the nuclear parameter of SVM. The recognition results of the
transportation modes and mode transfer time under different traffic conditions were evaluated, and the result
showed the newly added frequency domain features effectively improved the recognition accuracy of the
transportation modes. In the free-flow and slightly congested traffic conditions, the transportation mode
recognition and mode transfer time both obtained satisfied results. In severe congestions, the motorized modes are
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relatively easy to be mixed with the non-motorized modes. The maximum error of mode transfer time is within 13

intelligent transportation; transportation mode recognition; support vector machine; GPS trajectory
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domain feature of different transportation modes
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Fig. 4 Speed characteristic of “walk—bus—walk” mode under different traffic conditions
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