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Assessment of Driving Safety on Low-
grade Roads Based on Lorenz Scatter
Plot
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of Education, Tongji University , Shanghai 201804, China)

Abstract: The low-grade road driving data of 22 drivers
were collected through driving simulation experiment,
and the driving fluctuation index was proposed based on
Lorenz scatter plot. Then, the instability fluctuation
thresholds of tangential acceleration, lateral acceleration
and steering wheel speed were obtained (0.993, 1.322 and
0.669 respectively). Finally, the fuzzy logic theory was
used to synthesize the three indicators to complete the
classification of the safety state. It is found that the
fluctuation of tangential and lateral acceleration is
affected by the interaction of weather scene and curve
radius, and the dangerous instability is most likely to
occur on the 15 m curve in the icing section. However, the
instability of steering wheel speed is only affected by the

curve radius, and increases with the increase of curve
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Fig.1 Plane alignment of experimental road
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Fig.2 Simulation scenarios of driving simulation experiment
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Fig.3 Diagram of Lorenz scatter analysis
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Fig.4 Ellipse diagram of Lorenz scatter analysis
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