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Comfortable Brake Assist System based on Analysis of Expert Driver’s Behaviors
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Recently, various automatic assist systems for inter-vehicle distance control have been introduced in vehicles.
Such systems are important equipment from the perspective of reducing driving workloads, increasing comfort,
and increasing driving safety. On the other hand, when such a system intervenes in inter-vehicle distance control,
the system should not cause a sense of discomfort for the driver. Accordingly, in order to develop a new system, we
have proposed a perceptual risk index for the approach and proximity of the preceding vehicle based on the visual
perception information of drivers with the aim of quantifying the drivers’ perception. In this paper, deceleration
patterns of expert drivers will be formulated using the perceptual risk index for approach and proximity of a
preceding vehicle as an example of comfortable braking pattern. It was shown that the formulated braking patterns
were able to generate smooth deceleration profiles in various approach conditions. In addition, brake initiation
timing of expert driver will be successfully formulated using the alternative index. Subsequently, a new automatic
braking system integrating these items was created and installed in an experimental vehicle to confirm the
improvement in safety and comfort. Consequently, the effectiveness of the developed system was demonstrated by
experiments involving 25 expert drivers.
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Fig. 1 Car following situation
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Fig. 2 Deceleration profile of the test driver
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Fig. 3 Schematic image of the deceleration profile of an
expert driver
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Fig. 4 Calculated deceleration and velocity profile
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