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Estimation of the cause of the accident by analyzing
the progress trajectory
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Abstract An accident in which the driver died due to the front end of the vehicle colliding with a village
sign was analyzed. The village sign was on the right side of a road curving to the left. The weather
conditions, road alignment, road surface conditions, driver's recognition ability, driver's vision, etc.,
were reviewed. However, they were found not to be conditions that could have a special effect on
driving a vehicle. Based on the simulated collision experiment data using PC-CRASH, the vehicle's
effective collision speed and progress trajectory were derived, and the cause of the traffic accident was
analyzed. The effective collision speed obtained using the collision effective speed calculation method
is about 103.2 km/h, and the simulation estimated speed using PC-CRASH is 102 km/h. The vehicle's
trajectory estimated through simulation was that when the vehicle enters a road that curves to the left,
the handle must be operated to the left, but the handle was manipulated to the right to exit the road.
The vehicle followed this trajectory and collided with a village sign installed on the roadside while

accelerating before the collision.
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Table 1. Vehicle specification

List Vehicle
Length [mm] 3,598
Width [mm] 1,595
Height [mm] 1,520
Wheel base [mm] 2,375
Front tread [mm] 1,410
Rear tread [mm] 1,417

Weight [kgl 925
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Table 2. Meteorological Agency observation data

e At ol do] F2F 220 WE Eolof 8

LA T = A7l 3
Time 20:00 | 19:00 | 18:00 | 17:00 | 16:00 Ft=lyaw mar_k)]’} HAEel W 2710k (kid
1 hour precipitation 0 0 0 0 0 marks)7} TAYRITH12-14].
(mm) AL Aol S4o] WAYSHA] ggith. &, vk
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[mm] HAAE FE517] Aol FEF OIS ol WA=
Temperature [C] 12.4 | 12.3 | 13.8 | 14.6 | 15.0 A7|Enta7F Lo 91, T2 o]g A EfslE %
321.6 | 294.6 | 306.0 | 54.8 | 60.8 o WSS 2F519S f Hleks gula T g9t of
Wind direction [°] = B ©rl= :
NNW | WNW | WNW | NE | ENE = kg HEAAS S=5517] AT EAIsolU HE
Wind speed [m/s] 0.0 1.0 0.0 0.4 1.0 ZZro] QA= AL om|sic}
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Table 5. Start value of simulation 2

START VALUES vehicle wall
Edo]Ad T2 13 PC-CRASH[17]& o|-&35fo] Al 2} Velocity magnitude v[km/h] 98.00 0.00
o] 29 #2-g 45190t PC-CRASHE Ataro] of Heading angle [’ 7.57 -169.97
St dska g4 9 32y A S T 5 Jt Velocity direction £[°] 7.57 190.03
[18,19]. B9 &&= AL Alal o] A3y " 2= Yaw velocity [rad/s] 0.00 0.00
oA AES S=oz 2ZHPL 1], A J2o)A WS Center of gravity x [m] -11.13 29.70
S =07 XAPWS u] U A XZoA T2 AFo Center of gravity y[ml] -8.41 -2.84
weh WES 24%E W 5 3714 B8 Aol @
sHict Table 6. End value of simulation 2
Hig. 4= /\]—:ﬂ i}—%kO] ﬂﬁg Ell’tH i]—EOﬂH #52 ¥ START VALUES vehicle wall
i .
203 —1.40° IS T2E olgds o2 FX
- o ZFHE o _ = ]‘_EE}-]-O:] M ] Velocity magnitude v[km/h] 0.50 0.00
HE FEW A0l AT A BE 45 102
- Heading angle [°] 53.38 -169.97
km/hE —E‘&]‘Qs&q Eq' (I)Oﬂ]\i ;r_L?l- %}: Q_F 103.2 Velocity direction £[°] 28.63 190.03
ki/hot AS] AR Fig. 49 M@ g2 Yaw velocity [rad/s] 0.04 0.00
ZH
Table 3, 49 2. Center of gravity x[m] 26.16 29.70
Center of gravity y[ml -2.56 -2.84
Table 3. Start value of simulation 1
Velocity magnitude v[km/h] 102.00 0.00 2.7° }_T_’}i‘i‘% ]IH Ta= O]%’ﬁ]-f[ %_:]_,_ 7‘3/}} ‘?‘633]_‘1:_
Heading angle [°] 4.03 -169.97 :H]@'% .E]_?_l 34\011:]’ Flg 6—0’] /\]%E{lo]ﬁ %)\__% Table 7,
Velocity direction #[°] 4.03 190.03 83} 7}
= .
Yaw velocity [rad/s] 0.00 0.00
C f i =7.7 29.70
enter of gravity x [m] 77 0 Table 7. Start value of simulation 3
Center of gravity y[m] -5.31 -2.84
START VALUES vehicle wall
Velocity magnitude v[km/h] 95.00 0.00
Table 4. End value of simulation 1 coclly masnfiude rm
Heading angle [°] 7.71 -169.97
START VALUES vehicle wall Velocity direction £[°] 7.71 190.03
Velocity magnitude v[km/h] 0.51 0.00 Yaw velocity [rad/s] 0.00 0.00
Heading angle [°] -55.17 -169.97 Center of gravity x[m)] -11.25 29.70
Velocity direction #[°] -55.26 190.03 Center of gravity y[ml -8.05 -0.84
Yaw velocity [rad/s] 0.00 0.00
Center of gravity x[m] 26.71 29.70 Table 8. End value of simulation 3
Center of gravity y[m] -3.36 -2.84
START VALUES vehicle wall
_ - _ - Velocity magnitude v[km/h] 73.71 0.00
Fig. 5& AR 2Fgo] A3 2o WSS 508 — o e .
e _ _ - eading angle . -169.
-1.05° 2L W EE2E ool R HEAAZ F T T—— o 9003
_ _ _ elocity direction . .
B4 A9olt). AT 49| FF SEL 8 km/h £
_ Yaw velocity [rad/s] -0.03 0.00
A=A Eq. (DA 7+t gk °F 103.2 km/ho} oF -
_ _ Center of gravity x[m)] 62.85 29.70
>.02 %(Q}: w52 km) o] QA7 LY. Fig. 5 Center of gravity y[ml 14.11 -2.84

o] AlEF ol g2 Table 5, 63 Ztt.
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