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Abstract : Most active safety systems are designed to prevent mistakes and unstable maneuver that may result in

accidents. Therefore, existing active safety systems are designed for bullet vehicles in car-to-car collisions. No active
safety features that can protect target vehicles from unexpected collisions are available in the market yet. This study
analyzed accident data with respect to target vehicles and presents the most frequent types, most severe types of
accidents as well as the types of accidents resulting in multiple events. Furthermore, based on the analysis, some
representative accident scenarios are extracted from the database to aid in the development of active safety features for

target vehicles.
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Fig. 2 The collision type: (a) Point of collision, (b) Impact direction
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Table 1 Top 5 types of car-to-car accident frequency

Point of collision / Impact direction (%) | Probability

1 9/0 ° 20.25%

2 14/90 ° 5.42%

3 4/-90 © 5.36%

4 13/90 © 5.33%

5 5/-90 © 5.22%
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Table 2 Top 5 types of car-to-car accident severity
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Table 3 Statistics for the single events and multi events in
car-to-car accidents

Number of | Number of Number of Number of
. . severe minor
accidents effective . .
(ratio, %) | accidents accidents | accidents
’ (ratio, %) | (ratio, %)
Single 3636 1742 160 311
accident | (58.79 %) (9.18%) | (17.89 %)
Multiple 2549 1418 159 133
accident | (41.21 %) (12.06 %) | (10.37 %)
5496
Total - - -
o (100 %)
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(a) Accident trajectory
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(b) Velocity and yaw rate with respect to time
Fig. 13 The representative scenario 1 for the severe accidents
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