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Abstract
A small active seat suspension has been designed and manufactured for a one-seat electric vehicle. Our aim was to develop

a vibration-isolation system for the driver’s seat suspension using active control. However, the evaluation of ride comfort

while the electric vehicle was running has depended on subjective judgement by drivers. Thus, it is necessary to evaluate the

correlation of subjective judgement with objective judgement based on physical values, i.e., vibrations. In this study, we

performed a sensory evaluation of ride comfort. In addition, the factors affecting the sensory evaluation value were examined

by multiple regression analysis. As a result, we confirmed
of ride comfort more than the hardness and softness of ride
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that the largeness and smallness of vibration influence the quality
comfort.

ment, Electric vehicle, Multiple regression analysis
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Fig. 1 Photograph of electric vehicle.

Fig.2 Photograph of experimental apparatus of active seat
suspension.
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Fig. 4 Test road.
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Table 1 Average and standard deviation of drivers data.

Average Standard deviation
Age 23 1.26
Weight [kg] 63.8 8.30
Height [m] 1.73 6.30%X102

Table 2 ltem and standard of subjective judgement.
Quality of riding comfort |

-3 -2 -1 0 +1 +2 +3
bad |————————————— 00t

extremely  very somewhat neither somewhat very extremely

Bigness and smallness of vibration

-3 -2 -1 0 +1 +2 +3

big I } . : : J I small

extremely very somewhat neither somewhat very extremely

Hardness and softness of riding comfort

-3 -2 -1 0 +1 +2 +3
soft = } } } f i } hard

extremely very somewhat neither somewhat very extremely

Table 3 Mean degree of preference.

Quality of Bigness and Hardness and
riding comfort smfxllne‘ss of .s.oftness of

vibration riding comfort
o) (x1) (x2)
Vehicle A -1.23 -1.15 -0.25
Vehicle B 0.75%10? 0.10 -0.45
Vehicle C -0.10 -0.15 -0.13
Vehicle D 1.25 1.20 0.83
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Table 4 Experimental value, predicted value and residual.

¥y ¥y y-y
Vehicle A -1.23 -1.20 -0.2210°
Vehicle B 0.99x10" | -0.25%10™
Vehicle C -0.10 -0.16 0.58x10™
Vehicle D 1.25 1.26 -0.11:X10™
total 0 0 10

Table 5 Analysis of variance.

Sum of Degree of Mean Variance
squares freedom square |  ratio

Main effect | S, =3.08 3 1.03

Regression Sk =3.07 2 1.54 Fr=334.8

Error Sp=0.46 %107 1 0.46x 1072
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Fig.7  Scatter diagram of experimental value and predicted value.
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