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Abstract: The vehicle speed data on road segments and cross-sections were collected to achieve the spatial
localization, classification, and quantification of driving risk at the macro scale. The influence of speed change and
road alignment on driving risk was comprehensively considered based on the analysis of the spatial distribution
characteristics of the vehicle speed. The safety potential field theory was introduced, the velocity risk potential field
model was established, and a macro-identification method for expressway driving risk was proposed. Then the case
analysis and validity check were conducted. The results showed that the proportions of lateral, longitudinal and
spatial high-risk sections identified in the verification sections were 7.74%, 12.88%, and 24.33% respectively. The
accidents in these areas accounted for 31.21%, 31.55% and 43.26% of the total accidents respectively. The intensity
of the speed risk potential field and the distribution of traffic accidents have strong regularity, which can represent
the composition and severity of the traffic risk in the road section to a certain extent. The velocity variation of
expressway traffic flow reflects the road safety states to a certain extent. Taking into account the impact of road
alignment index on driving risk, the change in vehicle velocity can be used to identify driving risk precisely.
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Tab.1 Cross section monitoring data of expressway in Southwest China
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Fig.1

Comparison of vehicle speed data from Baidu POI and HD bayonet
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Tab.3 Cross section vehicle speed statistics
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Time and space distribution characteristics analysis of vehicle

Fig.2

speed on road cross-sections
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Fig.3 Distribution of traffic velocity gradients and traffic accidents
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