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Impact of Insufficient Brake Assist Force on Vehicle

Controllability in Dense Traffic Flow
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Abstract: The existing controllability test methods for braking systems are mainly carried out on real vehicles in closed
filed, which do not consider the driver's reaction to the dynamic driving environment, and there are high risks in
highway scenes. This paper proposes a controllability evaluation method based on simulation testing and designs a
driver-in-the-loop simulation system for functional safety testing. Through the verification, objective evaluation results
of vehicle controllability after braking assistance decays to different degrees in dense traffic flow in highway and urban
scenes are obtained. And it is also found that under the same degree of braking assistance attenuation, the higher the
driving speed, the worse the controllability.
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Table 1.Classes of controllability
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Table 2. Examples of possibly controllable hazardous events by the driver or by the persons potentially at risk
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a) Schematic diagram of driver-in-the-loop simulator system

b) Real object of driver-in-the-loop simulator system

Figure 1. Driver-in-the-loop simulation system
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Figure 2. Contrast calibration data
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Figure 3. Driver response model
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Table 4. Four levels of braking force attenuation
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Figure 4. Driver response model
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Table 7. Driver average response time
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