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Study on the Motion Sickness Incidence in Express Buses

7, AT, ST, AT FAUA

Han-Kee Jang, Seung~Han Kim, Chi-Mun Song, Seong-Hwan Kim, Seok-In Hong

Key Words : Motion sickness(‘9]), Express bus(#3#|2), Long distance traveling(FA8] o8), Motion sickness
dose value(d1] 34 2|4*), Vomiting incidence ratio( +E 44§ v]&)

ABSTRACT

This study aims to investigate dynamic properties of express buses in the very low frequencies which affect motion
sickness incidence. Since passengers often use express buses for long distance traveling, it is a critical point whether a
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 frequency weighting curves suggested in ISO 2631-1
and ISO 2631-3, physical amount of accelerations were changed into perceptual amount which determines incidence of
motion sickness. Motion sickness dose values were calculated from the frequency weighted time history of accelerations,
and compared between the vehicles, driving conditions, and the seat positions in the bus. During the driving on public
road and high ways for 50 minutes vomiting incidence ratios ranged 0.4 to 0.8%, which were equivalent to 2.4 to 48%
for 5 hours’ driving. The value of 4.8 % means two among 45 passengers may vomit after the traveling, which is very
serious situation. Considering the very smooth driving condition at which the data were collected, motion sickness dose
values will increase in real situations
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Table 1 Specifications of the express buses

Vehicle ID Al A2 Bl B2 Cl C2
Elapsed .txme 4 months 6 months 18 months 1 month 14 months 3 months
after delivery

Milage 43400 67,19 216553 8236 189,178 34211

Wheel base P

(com) 6,100 5,700 6,700 6,120 “—
Tread -
{mm) 2,050~2400
Floor height ~
(mm) 1,050~1.240
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Table 2 Measurement informations

I(\:I}(; I\P/,Ijjjst Quantity |Direction| Transducer
1 1 |Acceleration Z
2 2 “ VA
3| 2 X _
Kistler 8303A02
4 2 Y
5 3 Z
6 3 " Y
7 |Yehcle | speed | X | Comsys L-CE
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Fig.l Measurement positions in the floor of a bus
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(b)Input of geometric information

Fig.2 Program for the calculation of motion sickness
dose value
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Fig.3 Increase of MSDV with the travel time
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Table 3 Comparison of MSDV's

ek A #4

i 9]
a

1 b

C

a

I b

A C

008210143 10127] a

o 0.090] 0.094 {0.109] b
006 0.100| 0.118 [0.076] ¢

1599 [1.757] 2.424 | 1.441 | 1404 11.693| a

MgglV 50% [ 1.463]1.306] 1,530 [ 1517 [ 1300 1.480] b
1484 11.628) 1.711 {15270 1 84511.498] ¢

(Seat position: a-Front Left, b-Middle Center, c-Rear
Right)
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Fig 4 Motion sickness dose values of 6 test vehicles in
the three seat positions
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Fig.5 Vomiting incidence ratios of the selected seat
positions in the 6 test vehicles
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