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Bus Body Rollover Test using Photogrammetry
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ABSTRACT

Occupant injuries are always possible in a rollover accident, one of the major accidents in a bus.
Thus the structure of body frame should have sufficient strength to protect passengers under acci-
dental loads. ECE(Economic Commission for Europe) regulation No.66 prescribes that residual
space shall be preserved in the passenger compartment during and after the structure has been sub-
jected to the prescribed rollover test.

Rollover test on a bus body section was completed according to the regulation. The coordinates
of body section before and after rollover were measured, and it was checked that the structure still
complied with the requirements of residual space, Direct measurement on a bus 1s difficult because
of its large size. Thus photogrammetry by photographing and 3 dimensional digital modeling was in-
troduced, and the coordinates of each point were measured through this method.

29 7]2'80] : Rollover Test(HE& A]¥), Photogrammetry(AF22-3), Bus Body(B~ 2}4), Regu-
lation( Y1), Residual Space(Ze] F7t), Strength(73x)
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Fig.4 Measuring Process in Photogrammetry

A4 8l

AA7} Qe ARRe 2 RH §3 FAle 4858
ZRs= B Figdst 2 H3E war)
HA AFE 8 dslste dxElelA Ao F
7 AMREERE Ax FHEE £
v} o] MARH 2] WL ¥Fsh= 3% o4
o AR A FEH 7 o)) SHHE A
o]}, olF HF 24e 3 A A3
= ol&=1, MHFHQ siate) A9} Y
WS 2A A5 tAeto|AR Q% oz
A 53 WA ga=n HeE golele #d
AEZEJOE o)&dte tF A4 3ad HAXE
AstA "ot

TH AR S A o3k R oA
AR

Ox= IsXMA (1 )

o714 O, @ &4 22 Object Accuracy)
Is : %3 (Image Scale)
M, : &37] <3 (Measurement Accu-

racy)

AH&-3F Fldl2k= Rollei 6006 Metric 7} gz
bem HF& AHgstH, #Qst= diEe 2ol
7} 2400cme]Bg 23& 400]t}, AMEE T]F]

FHE o] 8T vlA A HE AY 31

©,
o‘
(@) ot
L] [ ]
. *®)
.

X

Fig.b Example of the Robust Estimation
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Fig.7 Measured Shape of Body Section
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Fig.8 Side Pillar Frame Under Bending
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Fig.9 Verification of Residual Space
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Fig.12 Finite Element Model of the Body
Section After Rollover
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