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Conrelation between Subjective and Objective Assessments
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Abstract : In order to compare subjective and objective assessments, a passenger car was driven at several speeds over
several road profiles. To measure the acceleration signals experienced by the seated subject who provided an subjective
assessment, four triaxial translational accelerometers and one triaxial gyro sensor were mounted on the steering wheel
and on the passenger seat and floor, respectively. Correlations were determined between the measured accelerations and
the subjective assessments of 3 expert subjects and 9 general subjects using psychophysical power law.

Key words : Ride comfort(%2}7}), Human vibration(¢1#]21%), Subjective assessment(5=3H7}), Objective
assessment( 7§ 53 7}, Psychophysical law(3 21 &2 8+ 1 2])
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Fig. 1 Triaxial accelerometer on the steering wheel

Fig. 2 Triaxial accelerometers on the seat and floor

Fig. 3 6-axis seat pad module on the seat surface
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Fig. 4 Data acquisition system

e

Fig. 5 Roads for ride comfort test
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Correlation between Subjective and Objective Assessments of Ride Comfort

10 =— Very comfortable

7 = Referénce condition
(B EZ 40km/h)

Subjective rating

0 == Very uncomfortable

Fig. 8 Subjective scale of discomfort to reference condition
(for general subject)
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Fig. 10 Procedure and method of signal analysis for objec-
tive assessment
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mode All Feet Hip Back | Hand All Feet Hip Back | Hand
A2 74 72 7.0 74 7.1 7.0 7.0 7.0 7.0 7.0
40km/h (0.4) 0.7) (0.2) (0.4) (0.3) (0.0) (0.0) (0.0) (0.0) 0.0)
AN g 7.2 7.1 70 74 7.1 69 72 6.8 6.8 6.9
60km/h (0.6) (0.7) (02) (0.4) (0.3) 0.4) (0.4) (0.4) (0.3) (0.4)
AXz 72 7.1 6.9 7.2 7.0 73 7.6 7.2 72 7.8
80km/h (0.6) 0.7 (0.4) (0.6) (0.2) 0.7 0.7) (0.8) (0.7) (0.6)
23 7.1 6.8 7.0 7.1 6.9 6.1 6.7 6.2 6.4 6.2
20km/h (0.1) 0.0 (0.2) (0.1) (0.3) (0.3) (0.5) (0.3) (0.6) (0.6)
2 1}3 6.7 6.8 6.7 7.0 7.0 5.5 6.2 5.5 5.8 6.1
40km/h (0.3) (0.3) (0.3) (0.2) 0.2) (1.0) (0.8) (0.8) (0.8) (0.6)
Gl 6.4 6.7 6.3 6.5 6.8 43 52 43 43 4.7
20km/h (0.4) (0.3) (0.3) 0.3) (0.1) 0.9 (1.3) (1.1 (1.0) (0.8)
g2 6.1 6.7 6.1 6.1 6.1 42 49 4.1 42 44
40km/h (0.4) (0.5) (0.4) (0.4) (0.3) (12) (1.3) (1.3) (1.2) (1.0)
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20km/h (0.1) (0.2) 0.1) (0.1) (02) (0.8) (0.6) (0.8) (0.7) (0.7)
By 6.8 6.9 6.7 6.9 6.6 5.6 5.9 5.5 5.3 5.3
40km/h (0.1) (0.4) (0.3) (0.1) (0.2) (1.n 0.7 (1.1) (1.1) (0.9)
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Table 2 Parameters of linear fitting with various objective
assessment methods (Expert subject)

Objective . .
Linear regression parameters
assessment methods
Item | ORV | CRV | A(logk) B(a) R’
tms | 0817 20.074 0.946
Al TS RMQ | 0.830 20.067 0.932
Dy Lrms | 0.808 20074 0.943
RMQ| 0821 20067 0.929
rms | 0820 0028 0.678
Feat B5S TRMQ [ 0.827 -0.024 0.639
rms | 0819 -0.028 0.680
VDV
RMQ | 0826 20024 0.642
rms | 0811 20053 0.843
| " [RMQ| 0820 -0.049 0.850
Hip rms | 0.805 20.053 0.850
VDV
RMQ | 0815 -0.049 0.854
rms | 0.806 20071 0.931
Back USSTRMQ [ 0819 -0.066 0.948
by Lms | 0.803 20072 0.932
RMQ | 0817 -0.067 0.949
rms | 0850 20.056 0.799
TSSO TRMQ | 0.856 20,049 0.805
Hand vpy Lems | 0843 20.056 0.800
RMQ | 0850 20048 0.807

Table 3 Parameters of linear fitting with various objective
assessment methods (General subject)

Objective assessment . .

Linear regression parameters
methods

ltem | ORV | CRV | A(logk) B(a) R’
tms | 0693 20239 0.961
S TRMQ | 0735 0218 0.957
Al vpy Lrms | 064 20239 0.947
RMQ | 0.708 0217 0.944
r.m.s 0.678 -0.169 0.917
S TRMQ [ 0718 -0.151 0.929
Feet vpy LEms | 0673 20.168 0913
RMQ | 0712 20.152 0.928
rms | 0681 20241 0.961
" TRMQ | 03 0222 0.963
Hip vpy Lrms | 0659 20240 0.947
RMQ | 0703 0218 0.947
rms | 0640 20234 0.939
IS TRMQ | 0683 0217 0957
Back vpy Lrms | 0631 0236 0.927
RMQ | 0675 20219 0.945
rms | 0844 20232 0.915
5 TRMo | 0870 20201 0.927
Hand rms | 0817 0231 0.915
VDV FemaQ | 0846 20.199 0.927
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