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ABSTRACT

Virtual seat method(VSM) which is an evaluation method combined objective and subjective proc-

ess is used in this study in order to determine seat comfort index of idle vibration of passenger

vehicle. The VSM is implemented by two steps which are for objective index in the first step and

for subjective estimation in the second step. In the study, two seats mounted on passenger vehicle

was compared in terms of dynamic seat comfort by six subjects employed for the VSM method as

well as SEAT value which is a conventional objective method. It is concluded that the dynamic

comfort index by the VSM is more reliable than the SEAT value thanks to adding subjective evalua-

tion on top of the objective result.
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Table 1 Specification of the exciter to generate vi-
bration stimulus

Item values
Type Electro-dynamic
Rated force 5.6 kN
Frequency range 3~3,300 Hz

Maximum displacement 51 mm peak-to-peak

Maximum payload 200 kg
Vehicle Seat
Accelerometer
Data
s . Low Pass Acquisition/
Acceleration Signal Filter — Processing
System
Control
. System
Electro-dynamic
Type
Vibrati .
ibration Shaker Pov{er Signal
Amplifier generator

Fig. 1 Feedback control system of the exciter and
data acquisition process
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Fig. 2 Two seats used in the experiment

Fig. 3 Posture of the subject sitting on the vibration
exciter

Table 2 Physical data of the six subjects employed
in the experiment

Item Average S.D. Max/Min
Weight (kg) 70.1 9.5 80/60
Height (cm) 172.3 4.4 179/168

Age (yr) 26.0 1.6 29/25
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Fig. 6 Two-track method of three-down one-up meth-
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Table 3 Result of characteristic excitation stimulus of
two seats obtained in the first stage of VSM

A seat (JND) B seat (JND)
Subjectl 5 9
Subject2 7 11
Subject3 8 10
Subject4 6 11
Subject5 8 11
Subject6 10 10
Average 7.3 10.3

Table 4 Value of subjective ride comfort by using
three-down one-up method in the second
stage of VSM

A seat B seat

Trackl | Track2 Trackl | Track2

(down | (upwar | Avg. | (down | (upwar | Avg.
ward) d) ward) d)

Subjectl | 5.8 43 5.0 9.5 9.0 9.3
Subject2 | 8.8 6.5 7.6 12.5 9.8 11.1
Subject3 | 10.5 7.3 8.9 10.8 9.3 10.0
Subjectd | 6.8 53 6.0 12.5 9.5 11.0
Subject5 | 9.0 7.0 8.0 11.5 10.0 10.8
Subject6 | 10.5 9.3 9.9 113 9.3 9.9
Average | 8.5 6.6 7.6 11.3 9.5 10.3

Table 5 SEAT values of the two seats by the direct

method
A seat B seat
Subjectl 86.8 80.9
Subject2 94.4 75.5
Subject3 94.4 86.4
Subject4 105.9 78.2
Subject5 83.5 79.6
Subject6 84.4 84.9
Average 91.6 80.3
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Fig. 7 Spectrum of random vibration induced to the
platform mounting the seat
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Fig. 8 Comparison of seat transmissibility from seat
track to seat top
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