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Verification of Automobile Collision Accident Reconstruction
Using Qualitative Reasoning
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Abstract Reconstruction of collision accidents is to analyze the cause of accidents and
collision behavior using available information from vehicle accident circumstances. This
paper introduces a collision reconstruction system which is developed to be applicable to
traffic accident reconstruction. Our system combines both quantitative and qualitative
collision models so as to compensate for weaknesses in each with strengths of each other.
It provides accurate predictions and causal explanations of the collision behavior. During
reverse analysis of collision, qualitative simulation is used to verify a hypothesis and to
detect any conflict in early stage of reconstruction. It is implemented and applied to
real car-to-car collision accidents. The test results verify the reliabilities of our
techniques.
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YR 38 o188 ABH 3T AL ATHS AT 69
o Vel. of Vehl|  %a w L of Veh2| % p
Coliston 101700 | pegy | trade) i ey |t | | | °
Exp. 0.00 * 0.00 13.75 | -97.98 0.00 | -0.12 0.00 0.30
S90T2 | IEST! 2.30 |-169.72 0.98 13.23 | -93.42 1.28 -0.50 0.28
IEST2 1.16 |-121.22 0.56 12.86 |-101.26 -0.51 05 0.00 0.21
Exp. 17.36 | 180.00 0.00 558 | -90.00 0.00 0.20 | -0.68 0.16
S90T11}{IEST1 20.15 | 174.85 2.58 8.36. | -68.10 3.12 -1.03 0.44
IEST2 20.15 | 174.85 2.58 8.36 | -68.10 3.12 0.10 -1.03 0.44
Exp. 11.20 0.00 0.00 11.30 | -90.00 0.00 0.12 0.67 0.36
S90T12 | IEST1 4.12 11.20 2.40 13.26 | -60.79 6.78 -0.70 0.41
[EST2 13.02 -0.18 -0.67 11.01 |-103.08 -2.60 o1 1.20 0.46
Exp. 16.70 | 180.00 0.00 8.50 | -90.00 0.00 0.06 | -0.85 0.27
S90T14 | IEST1 5.49 | 159.98 -4.18 15.69 |-140.51 | -13.59 1.55 0.55
IEST2 17.00 | 175.72 0.62 9.34 | -88.77 0.14 0.05 -0.71 0.32
Exp. 5.56 0.00 0.00 8.47 | -90.00 0.00 | 0.31 0.16 0.12
S90T15 | IEST1 4.31 10.42 -0.54 947 | -82.72 1.31 -0.35 0.18
[EST2 5.22 5.72 -0.60 9.13 | -88.43 0.10 0.2 0.00 0.18
Exp. 17.17 | 180.00 0.00 5.50 | -90.00 0.00 0.08 | -1.01 0.23
S90T19 | IEST1 18.83 | 172.40 1.70 771 | -82.47 0.40 -0.80 | 0.40
IEST2 18.83 | 172.40 1.70 771 | -82.47 0.40 0.04 -0.80 0.40
El. FE A4 A7 - A"A, %4
after collision
Collision ID | velr | imcl | imc2 | vell | vel2 |originl|origin2|confgil| config2
vell |[rotationl] vel2 |rotation2
Exp. ( +0 - +0 - - CCW - CCW
S90T2 | IEST1] ¢ RF | CFL - 0- +- -+ - - -? ccw | -? CCW
IEST2| < - - - - 29 CCW ?? CCW
Exp. i -0 0- 0- 0- - CcwW - CW
S90T11{ IESTL| RB | CFL | -0 +- - -+ -+ +- ?- CW ?? ?
IEST2| -0 +- -+ +- ?- CW 77 ?
Exp. = -0 0- 0- 0- - CW - CW
S90T14|IEST1| <« RB | CFL | -+ - - -+ -+ - 29 ? 77 CCW
IEST2} = -0 0- -+ +- — CcwW - ?
Exp. = +0 0- +0 0- +- CCW | +- CCW
S90T15{ IEST1 = LB CFL | ++ 0- +- -+ ++ +- +? CCW +9? CCW
IEST2| = +- 0- ++ +- +7 ? +7 ?
Exp. ) -0 0- -0 0- - CW - CW
S90T19{ IEST1 ) RB CFL -0 0- - -+ -+ +- - CwW - CW
IEST2| -0 0- -+ +- - oW - ?
%2 5 B4 AF
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