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Abstract : A haptic steering system which reflects steering reaction torque has been developed for a fixed base vehicle

simulator. The haptic steering system consists of a steering effort sensor, M R-clutch, AC servo motor and
order to generate realistic steering torque feel to driver and at the same time to meet real-time simulation
3D torque map is constructed by experimental data and torque generation algorithm using the torque map

controller. In
requirement,
has been also

developed. 3D torque map is constructed using curve fitting and interpolation of the measured values of the steering
angle, velocity and steering torque from actual slalom test on the proving ground. In order to carry out performance test
of the developed haptic steering system, a fixed based vehicle simulator is constructed by integrating real time vehicle

dynamics module, VR-video/audio module, and the haptic steering system. Steering torque and steering

angle curves

have been obtained from virtual testing in the vehicle simulator and performance of the haptic steering system has been

evaluated.

Key words : Vehicle simulator(x} = A] & o] &), Haptic steering system (Zgk7}; 2§ & #=]), Real-time simulation
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Fig. 1 Haptic steering system

Table 1 Specifications for components of Haptic steering

system
T4 84| FAbE Type Spec
ARz 2
sMmMp-02a3t2| BAESE
AC servo |Yasakawa :0.637Nm
SGDA-02AS 3= o e
motor Co. (Driver) HAAINHEE
:3000rpm
M ax on-state torque
Rotary hrake :50in-1b
MR brake | Load Co. (MRB-2107-3) [ M ax operating speed
:1000rpm
Gear Harmonic | Harmonic drive Reducmgratlo:.lOO/l
. Max allowable input
reducer drive CSR25 o
velocity : 4000rpm
I
: |.'.|.H.|ul'.|- |'WM J "‘
H @ Il |l
Frodig (" _r.- T =T
imind ot e [LREeS L]
(5 ]

Fig. 2 Procedure for torque map generation
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Fig. 3 Conceptua flow for haptic steering system of a low
cost vehicle simulator
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Fig. 6 Three dimensiond torque map
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Fig. 9 Comparison with real data and simulation data
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