A 214 20245214

SCE T

HA Y= FEARATIC L D BT A NEEEATEIORET

wE JED e R Bt AoiE D ™I D YN f—RR D

Study on Driver's Driving Behavior Depending on the Occurrence Location of Tire Blowout

Masahiko Aki Takumi Tume Koki Kunieda Koya Soeno Shinichiro Horiuchi

This paper deals with the driver’s driving behavior under a tire blowout using a driving simulator (DS) with a small motion platform. Two kinds
of experiments were carried out using the DS: (1) To measure driver's driving behavior with regard to differences in occurrence positions of tire
blowout, (2) To examine effectiveness of assist to driver by auditory information after the tire blowout. In the experiment (1), the driver's driving
behavior at the time of blowout occurrence was measured as vehicle lateral deviation and steering angle for each of the blowout on front-right,

front-left, rear-right, and rear-left wheels. In the experiment (2), auditory information (buzzer sound, voice guidance) was presented when a blowout

occurred, and the driver's driving behavior was measured. Furthermore, the effect of audio presentation was investigated.

KEY WORDS: Safety, Active safety, Lane-keeping control, Tire Blowout, Driving support (C1)
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Fig. 2 Driving Simulator with motion platform
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Table 1 Vehicle Parameters

Definition Symbol Unit Value
Vehicle mass M kg 1500
Yaw moment of inertia I kg -m’ 2500
Initial vehicle speed V km/h 100
Distance from CG to
front /Rear axle Il Iy m 1.22/1.46
Front wheel cornering
. Ki, K> N/rad 33536
stiffness
Rear wheel comering |, . N/rad 50036
stiffness
Steering gear ratio N - 16.8
.Equ.lvalent M.oment of J kg m? 00332
inertia of steering wheel
Equivalent viscous
friction coefficient of Cn N-m-s/rad 0.104
front wheels
Trail length & m 0.0314
Front tread / Rear tread ds, dr m 1.45
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Table 2 Driver’s information in the experiment (1)

) Driving . Blowout
Driver . Driving frequency i
experience Condition
Al 2 years Once a month
A2 3 years Three times a week Front right
A3 1 year Once a month
Bl 2 years Three times a week
B2 3 years Three times a week Front left
B3 6 years Three times a week
C1 4 years Once a month )
Rear right
C2 3 years Once a month
D1 1 years Less than once a month
Rear left
D2 3 years Once a month
Table 3 Driver’s information in the experiment (2)
Driving Blowout Auditory
Driver Driving frequency
experience Condition | Information
El 2 years Once a month
Buzzer
E2 1 year Once a month
F1 2 years Three times a week Front Voice
F2 6 years Three times a week right guidance 1
Gl 4 years Once a month Voice
G2 3 years Once a month guidance 2
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Fig. 4 Lateral deviation and steering angle after the front right tire
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Fig. 5 Lateral deviation and steering angle after the front left tire

3H=——Dl = =0
E 2 o Gk -4 oo Ouside e ine_
~1f--M
=}
S 0Ey
N
[} ~ - . 4 -
32_____ Z ety ot = = = — = = =
ER \ =z ,7 Center line
Q \3
= -3 N ,’
| \ ,
4 . 5
A d
5 < 4
0 2 4 6 8 10
Time from tire blowout 7 [s]
(a) Lateral deviation
60
¥
3, 40
> ~N 1 N
2 20 A NG =T
2 4 =77
= 0 / ‘/ \
g '\\l v
E
50720 —DbI= -0
= —D2 - -
540 RS
@ --M
-60
0 2 4 6 8 10

Time from tire blowout 7 [s]
(b) Steering angle

Fig. 6 Lateral deviation and steering angle after the rear left tire
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Fig. 7 Lateral deviation and steering angle after the rear right tire
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Fig. 8 Lateral deviation and steering angle after the front right tire

with auditory information (Buzzer)
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with auditory information (Voice guidance2)
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