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Human Sensitivity for Vehicle Yaw-motion
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Abstract

Recent progressin vehicle stability and control-
lability during straight running at high speed real-
ized asmall compact car aswell as alow energy
consumption. The design of these performances
requires the consideration of taking the human
driver’s sensitivity into account. Asfor the
vehicle stability at high speed, the characteristic
of detectable yaw-motion is one of the important
evaluational properties.

In this study, the human sensitivity for yaw-
motion and the threshold characteristics for the
change in amplitude are examined using an elec-
tric shaker with 6 degrees of freedom to clarify

Keywords

the human sensitivity for rotational sensation.

According to the experimental resullts,

1) Human sensitivity for yaw-motion is recog-
nizable for low frequency regions below 0.1Hz,
and moreover,

2) Even for these low frequency regions, human
sensitivity for the detecting abilities of the ampli-
tude changes are evident and the threshold values
obeyed Weber's law.

From these facts based on experimental data,
the evaluation of stability and controllability of a
vehicle is more understandabl e by taking the
human response characteristics into account.
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Table 1 Test vehicle.

0000000000 ca | Caegory L?’r}gh V‘(’;g)th H(e'r'r%h‘ Whﬁ])base Fro(”l}g’gass Re?&é?;"ss
A Luxury | 480 | 175 | 1.42 2.73 1030 925

bopooooooon B Van 444 | 170 | 186 272 965 935

oooooooootL C | Compact | 374 | 163 | 1.40 2.30 520 470
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Fig. 1 Freguency characteristics of yaw
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Fig. 2 Real time characteristics of yaw acceleration.
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Fig. 3 The measuring system of evaluating
complex motion sensation.

Table 2 Physical characteristics of subjects.

Subject Sex Age (years) | Height (cm) | Weight (kg)
A female 20 168 54
B female 20 160 47
C male 30 170 70
D male 31 176 75
E male 42 163 67
F male 43 167 64
G male 53 157 55
H male 58 156 60
| male 43 168 60
J male 54 163 60
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Table 3 Experimental conditions.

unit: rad

Y aw acceleration

Frequency (Hz)

0.1 . 0.5

0.00506
0.02532 0.00405
0.02121 0.01899 0.00304
0.01414 0.05060 0.01267 0.00202
0.01051 0.15198 0.03799 0.00949 0.00152
0.12158 0.03040 0.00759 0.00122
0.10132 0.02532 0.00634 0.00102
0.09119 0.02279 0.00571 0.00091
0.08105 0.02026 0.00506 0.00080
0.07093 0.01771 0.00443 0.00072
0.06079 0.01520 0.00380 0.00061
0.05067 0.01267 0.00316
0.04053 0.01014 0.00253
0.03040 0.00759 0.00190
0.12660 0.02026 0.00506
0.00105 0.09500 0.01520 0.00380
0.00085 0.07600 0.01217 0.00304
0.00071 0.06330 0.01014 0.00253
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Fig. 4 Yaw acceleration command signal.
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Fig. 5 Mean acceleration curves for directional
perception of yaw vibration.
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