000000,Vol.3(2001)

Jooouoogbogogn

g d 0-

. ggoo

gbooboboooooobooboboboboobo
0000000000000 0000000000
gbobooboooooboobobobobooooog
000”0 000000000000000 00000
gbobobooootobobobobobooooog
gbooobooooobobobobobooooog
gbobobooobobobobobobooooobog
gboboboooooboobobobobooooog
obobobooooo

. ggooo

0011011000 00000 (000000 50km/h
00) 0000000000000000000000
00 00000000000000000000000
000 (00) 00000 (00) 000000000
0000000000000 000000000000
0000000000 O0000008km/hO0O 000
(00) 00000000000 0000000060km
/0000000000000 0000000000
000 0000000000000000000000
00 00000000000000000000000
000000000000 0000000000000
000000000O0D0000000

u. g 0O

J0000d0ddOdOoooo (Doooo®000a
000) 000000000000 00D0000000
00000000 000000000000 (OO0
00™0000000) 000000000000
(0) 0DO0O0DO0OoDOoooo

0000000000000000000 X,(m) 0O

g o O°

ugogo ooogo

oooooo X,(km,/h) 0000000000000
ooooooo
X, = 0.0095V, @)
000000000000000000000000
000000000 0000000000000000
02000000000 0000000000000 00
0008km/h0 00000 00000001.09mO 0
0000000 (QO00000000) 0000000
0000000000000000000000000
0oooooo

(0) 000000000000
000000 000000000000000000
00000 00000000000000000000
oooooooo0o0oo
EBS = ﬁ%% @)
0000 EBSOOOOOOOO (m/s)l g0OO0OO
0 (9.8m/s’)0 EE000D0O0O00D (kg/m)l M:00
00 (kg) 000000000 OOOOOOOOD 010
0 (OmO0) 00000000000D00000000
000000100000000

‘0000000o0ooo



0o00oooooooooo (oooo)

ob0o0 0OO0ooooobobobo
(00ooOoOoooogoooo)

obo ooogooo
(COoooOooooopooooo

(0) ODoOoOooboooooooooo
gboobobooooooooboobobobobo
gboboooooobobooobobooooog
gbooboooooboobobobobobooooogooo
gbobobooooobobobobooooooog
ooooooobooDb0o0D oobooboOoO1.09mo
gboooboooooboobobobobooogo g
gbobobooooobobobobobooooog
gboobooboooooboobobobobobooooog
OO0000O000ooOo0o0oDoOo0 (cogooog)o
gboboooooooboobobobobooooog
goobooooooboboboo
0) ooOo0ooOOooOoOoooOoOoboooooooo
gooo
0) ooooooooooooooooooo (woo
gooo0o0o) ooogooooobooooooogog
gooobooo
O) ooooooooooo (coooooooo) o
gioboboooobogoooboobobooooo
goobooboboooobooboooboobobobobo

10

tBEAwS 2

Tl

Al

o0 boboboooogobogoobog
(00DoODO0oooOoooooOoooooooooono)

goooboboooobbbboboooooooo
() oOOooooooOooooooooo
0)oooooooUoooOooooOoooooooooo
gboobooooobooboo

g. o 0O

(0) 0000000000

0000000 00000000000000000
00000000000000000000000000
000000000D0000000000000000
0000000 0000000

000000000 0000001.01m0000 00
01785mO00000O00005/mO0OO0 (0) OO0



000000,Vol.3(2001)

oo

0 0 0.34 0.84 0.84 0.34 0 0
0.065 0.64 1 1 1 1 0.27 0
0.42 1 1 1 1 1 0.25 0
0.66 1 1 1 1 1 0.22 0
0.63 0.98 1 1 1 1 0.19 0
0 0.81 1 1 1 1 0.16 0
0 0.63 1 1 1 1 0.13 0
0 0.44 1 1 1 1 0.10 0
0 0.25 1 1 1 1 0.075 0
0 0.064 1 1 1 1 0.047 0

0 0.14 0.28 0.42 0.56 0.015 0

gooo

00 0000oooooooooog (mooooo)

0000
V, = 60km/h

0000000000 *12km/A0000 00000
000000001.09m0000000000000 82
km/hD0O0OO0 000 000000000000 00
0000000000000000000000000
00000 (0O0O0,0,0) 00000000000
00 000000000000500000000

(0) 0000000000
000000 000000000000000000
ODlocmO00O00 0000 (D0OO0O0) 0000000
00 00000000000000000000000
00000000000 00000000000000
00000000000000000000000000
00001650kgd (0) OOOOO0
V, = 69km/h

0000000000 +8km/AO0ODOD

0000 0000000000000 0000000
000o000000x0

g. 0 0O

gboobobobooooooboooboobobooboo oo
gboboooooobobobobobooooobog
00000000000 O0D00O00D0e0kmO 0O 69km0O
gboboobooooobooboboboboooooog
gboboooooooboobobobb

y =654.36x + 54.918

800 ;
R?=0.9994
700 .

600 — o
500 - Ehd

400 »
300 —

200 e

100 |e-"

Element Energy

0 0.2 0.4 0.6 0.8 1
Depth(m)

000 0000000000000000
(cooooo)

g. o 0O

OO00oO0ooOooO0ooboOoDs8km/h0D ODO0O00OO
goooooobooboobooroeomooonogno
goobobobooooooooboobobobooo
gboooooboooboooboooboooobooon
goboobgobobooboobobimbobobooon
goobobobooooooooooboooobooboo
gooboooboooooooooboobooobooboo
gosooogoooooooooooooooboooo
gooboboboooooioboobobobobooo
goooboi0obobooobooboobooossmbon
gpboboooposeembooob oooooooon
gooboobooooooooooboobobooobooo
gboobooboboooobooooooboooboboboo
goooooooooooobooorrdampono O
goos5/mbonoon

gbobooboooooboboboooooboooon

11



0o00oooooooooo (oooo)

gboobobooobobooboboboboozoooog
gboboooooboobobobooobooooooono
goposooooooooooooboooooooo
b ooboooboboboobooboonoo2boonog
oo0
gboobobooooooboboobnooobooo
O00O00oO0oo0DoOskmOOOOoOoOOoOooOn O
ooo0OoeokmOb OODOOOODODODODOOOODOO
oooooooooo&kmiooooooooooo
O00000D00O00ooooogeockmboooQd
o0o00o0OO0o0ooOoDOobooooOooOos2kmboO
gbooboooooo
gootoboboooooooobooboboobo
gbobooboooooboobobobooooooog
ooooooooobooobooboboOogreemboooonong
gbobobooooobobobobobooooog
OkmioO0fooooo0ooooooooooboooo
gbobobooooobobobobbbooooobog
gboboboooboboobobobobooooog
gboboobooooobooboboooboooooog
gbobooooobooboboboooboooooog

12

gooboobobooooogoooboooboobooo
gooboboboooobooobooooboboboo oo
gbootodobooooooobooobooboboboobooo
goobobooboo
gboooooooobobobobooooooon
gbooboboboooobooboobooboboboobooo
goobobooooooooooboooboboo
gbooboboboooboooooobobobooboo
gbobobbobooobooboooboobobobooo o
gooboiobooobooooooboooobooboo
gooboboboooooobooobooboboboboo
gbooboboobooboobooboobobobooboo
gooboboobooboooobobobooooo

gooo

0)yoooo, ooobooboooo, ooo, 261p., 1999.

0) ooooooooooo, booog, 419p., 1992.

0)yooooo, ooooooooo, ooooog, 21, p.ooesd
909, 1967.

0)oooooo, oooopooooooobooooooo
Oooo, 0ooooooog, 792A67, p.4930 502, 1979.



000000,Vol.3(2001)

gboboboooboobobobobooooooboboboboboboboooboboooboaon
gooooooo0oooo0ooo0ooDoO00ooOoO0ooo0obDoOUoobDOoOoD 82kmhO OO0
O (@oO)oobooooooopoooopooooobeokm/nOODOOOODOD OODDOODDOOO
gboboboooboobooobooboboboooooobooboboboobooboobobobobo
J0o00do0o00o0o0DO0o0DoOo0DOo0oooooOOoooo0ooogeokmOOdekmOOOonooQ
gbobobobobooooooboboboboboooboooooboobOoboOoboo

13



0o00oooooooooo (oooo)

14

Vehicle collision analysis by image processing

Susumu Ogawa and Tohru Kurosaki

Abstract : Vehicle collision analysis was carried out by image processing. On the National High-
way Route 2, a sedan car collided at the viaduct base blocks and its driver died. With this accident,
a written statement of an expert opinion was presented to the court by an insurance company,
which estimated that 82 km/h of this car as a collision speed caused driver's death as suicide. How-
ever, the speedometer of the accident car indicated 60 km/h. Then, the authors obtained deforma-
tion cross section of the accident car from three photos that a defendant judge presented to the
court and the survey results of site reconnaissance, and finally had the collision speed with two
types of empirical relationships between vehicle deformation and its collision speed, Sato's and
Ishikawa's. As a result, the accident car was concluded to collide at the speed between 60 to 69

km/h. Therefore, the conclusion of the defendant judge should be denied.

Keywords: vehicle collision, image processing, collision speed, civil trial



