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A Study on Drivers Discriminative Properties and Adaptation for the Changes of Vehicle Dynamics
Shohei Kitazawa

This study discussed driver's discriminative properties and adaptability to change of horizontal vehicle dynamics

characteristics. In order to seize characteristic of driver acceptance to variation of the yaw motion gain or lateral motion

gain, we conducted some experiments using real small vehicle. And we measured some driving maneuver and

biological index as evaluation index.

The subjects had in common that it is difficult to distinguish lateral motion and

yaw motion, when the vehicle dynamics' characteristic was changed. However, there was a trend to accept increase

yaw-rate gain. In addition, it appears to gaze behavior was suggested that the characteristics of each driver
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Fig.1 Experimental vehicle
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Fig.2 Equivalent bicycle model
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Fig.3 Diagram of 4-wheel steering experimental vehicle
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Fig.4 Result of parameter identification
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Fig.5 Comparison of vehicle dynamics
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Fig.6 Experimental course
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Table.1 Questionnaire List

Q.1 Did you notice change of the vehicle dynamics characteristic?
Q2 If you noticed change of the vehicle dynamics characteristic, which
’ was the change lateral motion or yaw motion?
Q3 If you distinguished the change of the vehicle dynamics
’ characteristics, did the gain increase or decrease?
Compared to the run on 1* lane change, was the characteristic easy
Q4 to maneuver after change?
(Evaluated in five levels. Maneuverable 5 - 3 - 1 Difficult)
Table 2 Attribute table of subjects
St Driving Frequency of ‘Wildness of steering maneuver
Y experience driving Average Standard
& deviation
several days per
Sub.A 3 years wock 4.778 0.908
One day per
Sub.B 3 years month 3.360 0.673
Table 3 Responses to the subjective assessment about Q.1 & Q.4
K, gain | 08 | 085 | 09 | 095 1 1.05 L1 L15 12
Q.1 o o A o o o o o A
Q4 1 25 25 3 3 3 4 35 3
(Sub.A)
Ky gain | 06 0.7 038 09 1 11 12 13 14
Q.1 o o A x o o o o o
Q4 2 15 3 3 3 3 3 25 25
(Sub.A)
K, gain | 08 | 085 | 09 | 095 1 1.05 L1 L15 12
Q.1 A o x o A x A A A
Q4 25 15 3 2 246 3 25 25 25
(Sub.B)
Ky gain | 06 0.7 038 09 1 11 12 13 1.4
Ql A A A x A A A x x
Q4 25 25 3 3 246 3 25 3 3
(Sub.B)
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Fig.7 Comparison of wildness rate of steering maneuver
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