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Abstract

We propose a systematic method for improving the response time of forward collision
warning (FCW) on vehicles. First, a performance indicator of FCW, called the warning
lag time, is introduced to use instead of the pre-warning time. The warning lag time is a
time period between an actual brake of the driver and a warning signal and this period is
calculated based on the cross-correlation method. We use the warning lag time because
its measurement is practical in real driving situations. Next, we discuss two ideas, which
are a systematic method to improve this warning lag time of FCW system, vertical
approach and horizontal approach. The vertical approach is developed in an individual
vehicle by providing an additional warning, derived from the cause of a car crash, to a
typical FCW system. For the experiment, we selected the location-based warning (LW)
system to combine with the FCW system. The result shows that it can improve the
warning lag time by an average of 0.31 sec. compared with a traditional FCW system.
The horizontal approach uses distributed sensing among vehicles to expand the range of
sensing. We used the Supported Vector Machine (SVM)to create unbiased warning
rules with the aim to compare two FCW setups: FCW of a single host vehicle (FCWny)
and FCW of the host vehicle with data from the preceding (FCWgv+py). The results
show that the horizontal approach can also improve the warning lag time by an average
of 1.08 sec. compared with a single host vehicle FCW.

Keywords : Active Safety in Vehicles / Cooperative Vehicles / Forward Collision
Warning / Intelligent Vehicle
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