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Study on Sensitivity Setting and Steering Stability of Car Driving Support Device with Joystick
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Abstract: In recent years, the number of body disabilities is increasing as a result of aging of population. Along with it, the
car driving support devices with joystick for severe disabilities have been developed. In this study, we propose the method
for changing the joystick sensitivity according to each vehicle speed in order to stabilize the behavior of the vehicle. By
developing the program to adjust the weighting matrix in optimal regulator automatically, the joystick sensitivity can be
calculated. We confirmed the driving stability of the vehicle by the joystick car driving simulation with its sensitivity.
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Table 1  Simulation parameters

Definition Symbol Value Unit
Desired lateral displacement yr 03 m
Initial lateral displacement of vehicle Yo 0 m
Vehicle mass m 1750 kg
Length from center of gravity to front wheel Is 14014 m
Length from center of gravity to rear wheel Ir 13236 m
Yaw moment of inertia Iz 3240 kg-m?
Driver steering gain K1 10 rad/m
Joystick sensitivity Kz variable
Driver dead time T 02 S
Differential constant To cla+TL s
Joystick time constant T2 02 S
Velocity \% 15~110 km/h
Preview time Tp LV s
Cornering power of front wheel Ct 47760 N/rad
Cornering power of rear wheel Cr 60683 N/rad
Stability factor k 000054 | rad-s¥/m?
6 = ——— T 064

2 —e-Joystick sensitibity I e B

A < h . 1 083
= 5+ -m-Differential constant / s

b = 1062 W
-

Ny L g
Z— !\ / {061 © —
- 1 - (&) w
Q — el
VIVEEE / 1% = o)

S B 5L {05 & K

2 94 5
7] {1058 0
=1L \/ &

[#] 4057 -

= | A

0 1 0.56
0 10 20 30 40 50 60 70 80 90 100110120

Velocity V' [km/h]

Fig. 4 Joystick sensitivity and differential constant
varying with velocity
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Fig. 7 Simulation result (V=50, K»=3.6, Tp=0.570)
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Fig. 9 Simulation result (V=90, K»=3.6, Tpb=0.600)
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