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Abstract : This paper presents an operator-centered teleoperated driving(ToD) system for autonomous mobility with camera
angle control and steering torque feedback. The teleoperation system is needed to secure the safety and convenience of
autonomous mobility. For reasonable teleoperation of autonomous mobility, the operator’s control inputs for path and
velocity tracking are essential, considering communication delay and limited environment information. The ToD system
based on the secured network was constructed with scale autonomous mobility, and the camera angle control and steering
torque feedback algorithms were developed for expansion and improving the operating view and reality of the ToD system.
The future path point was designed based on geometric analysis of the vehicle planar plane to derive the camera angle, which
was used as the desired camera angle for the expansion of the operating view. The torque feedback algorithm was designed
using the steering wheel angle rate and yaw rate to improve the ToD system reality.
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Nomenclature
1) : wheel angle, rad
d,, :steering wheel angle, rad
N,  :motion ratio of steering system, -
L : distance between front axle and rear axle, m
L, :distance between driver seat and rear axle, m
R : radius of turn, m
Ly,, :distance between driver and future path point, m
0 : camera heading angle control input, rad
¥ : yaw rate, rad/s

7  :torque feedback control input, Nm
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Table 1 Mobility parameters used for performance evaluation

Parameters Values
Vehicle mass (about) 286.33 kg
Track width 0.985 m
Distance between rear axle and front axle 1.04 m
Distance between driver seat and rear axle 0.5m
Motion ratio of steering system 18.75
Wheel size (Tire size) 13 inch (175/60R13)
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Table 2 Algorithm parameters used for performance evaluation

Parameters Values
Distance between driver and future path point, Z;,, 2m
Sigmoid function coefficient, s 65
Torque feedback friction gain, k, 0.42
Torque feedback yaw rate gain, %, 1.26
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Table 4 Analysis results : Driver-2

Division MD ToD OC-ToD
Max 3.93 462 482
Velocity
Avg, 1.56 1.52 1.67
(ms) =
Std. 0.48 0.85 0.77
Max. |  15.68 17.55 30.42
Yawrate o0, T 1719 1622 -14.86
(deg/s)
Std. 5.03 4.80 6.53
Max. | 197.90 1472.58 539.49
Steerrate T e T 24986 | -1481.88 | 54823
(deg/s)
Std. 43.00 69.87 35.68
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