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The Influence of Different Emergency Degrees on
Duration of Driver’s Lane-Changing Behavior
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Abstract: Almost 228 lane-changing use cases were extracted from the naturalistic driving data. In particular,
steering wheel angle rate was used as a filter to classify different degrees of emergency lane-change use cases,
and 95 typical use cases were divided into two different groups. Distributions of lane-changing duration in
two different groups were approximated by using Generalized Extreme Value distribution. The
Mann-Whitney u test with statistical significance established at 5% level was employed to detect statistical
differences between the duration in these two groups. Results show that the duration of emergency
lane-changing is constant, which different emergency degrees make no difference to the duration. The
distribution of the duration when driver takes an emergency lane-changing behavior is centered, which the
duration of almost 80% drivers is generally in the range of 4.3s to 7.5s. Based on this, the result could be used
to build driver models for lane-changing decision and execution with a constant lane-changing duration.
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Figure 1. Four different views from data acquisition cameras
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Table 1. China-Pilot FOT overall data statistics
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Table 2. The statistics of two different groups of emergency lane- changing conditions
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Figure 2. Emergency lane change process
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Figure 3. 50deg/s< SAR<100deg/s lane-changing duration
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Figure 4. SAR=100deg/s lane-changing duration
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Figure 5. Curve: Generalized Extreme Value distribution of two different groups
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Table 3. Parameters of Generalized extreme value distribution
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Table 4. The overall results of Mann-Whitney u test
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Table 5. The indicators of Mann-Whitney u test
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Table 6. Lane-changing duration of different percentile of divers
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Figure 6. Scatter diagram: distribution of all drivers lane-changing duration at an emergency condition
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