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ABSTRACT

This study aims to investigate the dynamic properties of express buses in the very low frequencies
which cause motion sickness incidence. Since passengers often use express buses for long distance
fraveling., it is a critical point whether the ride give rise to motion sickness or not. In the study
accelerations at the three points on the floor of the six test vehicles were measured during the

driving at constant speeds. By applying the frequency weighting curves suggested in I1SO 2631-1, the

physical

quantity of accelerations were changed

into the perceptual amount used to judge

quantitatively the incidence of motion sickness. Motion sickness dose values were calculated from the
frequency weighted time history of acceleration signals, and compared between the vehicles, driving
conditions, and the seat positions in the bus. During the 50 minutes’ driving on the public road and
high ways, the vomiting incidence ratios were seen to range from 0.4 to 0.8 %. which is equivalent to
24 to 48% for 5 hours driving. Unlike the very smooth road conditions considered in this work,
motion sickness dose values encountered in real situations are expected to increase.
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Table 1 Specifications of the express buses

Vehice D | Al | A2 | BL | B2 | Cl |
Elapsed time| 4 6 18 1 14 3
after delivery| months | months {months|{month|months{months
\flf;g)e 43400 | 67.196 |216553] 8236 |189.178| 34.211
Wf}eel Base | e100 | 6100 | 5700 | 6700 | 6120 | 6120
mm)
Tread 2.050~2.400
(mm)
Floor height 1.050~1.240
(mm)
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Motion Sickness indicator File-name Head Bus.
S/RI106 CHY03_ | DAQImin] 3 120,00} Limitmin} 2 150,00} Vehicie 0 DriveCondition 0 3
o 25
Sensor Type Seting - Original  Galn Sensor :  Gain -
& Channel pC oy 3e . pClmies  Vim'sE V/m/st 75 < 2
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(a) Input of measurement information
Motion Sickness Indicator File-name Head Bus

S/RETO0  CH '3 - DAGCmin]: 20,00 : Limitimind 3 150,00'; Vehicle 0 DriveCondition 0
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(b) Input of geometric information

Fig. 2 Program for the calculation of motion

sickness dose value

Fig. 3 Trend of measured MSDV along the
travel time

Table 3 Comparison of measured MSDVs for
the six different express buses

Bus| A B C_Too
Section 1 2 1 2 1 2 )
1,332 [1.506] 1.436 [1.283| 1.104 [1.469] a
I mz?n 1224 |1.145| 1215 | 1.33 | 1.085 |1.241] b
1.243 [1.437] 1229 1.34 | 1,071 |1.343] <
0.179 0,085 0.336 [0.076] 0157 [0.099] 2
| 2 0176 J0.076[0.136 [0.100[ 0.121 [0.130] b
0.1740.089] 0.1770.100] 0.156 |0.080] ¢
0.0880.167| 0,652 |0.082] 0143 [0127] a
1 Hlfn 0.0630.086] 0.18 0.090] 0,094 [0.109] b
0.0680.103[0.306 [0.100{ 0.118 |0.076] ¢
Ms | o, [Lo9]L757] 224 [Laa [ Lot LG5
pv | °9 [1463]1.306/ 1,530 1517|1300 [1480] b
SUM | ™™ I gsa [1.628] 1711 [1527] 1,345 |1.498] ¢
(Seat position : a-front left. b-middle center,
c-rear right)
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Fig. 5 Vomiting incidence ratios of the selected
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