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Abstract This paper describes the development of unmanned vehicle remote control system which is
configured with steering and accelerating/braking hardware to improve the sense of reality and safety
of control. Generally, in these case of the remote control system, a joystick-type device is used for
steering and accelerating/braking control of unmanned vehicle in most cases. Other systems have been
developing using simple steering wheel, but there is no function of that feedback the feeling of driving
situation to users and it mostly doesn’t include the accelerating/braking control hardware. The
technology of feedback means that a reproducing the feeling of current driving situation through
steering and accelerating/braking hardware when driving a vehicle in person. In addition to studying
feedback technologies that reduce unfamiliarity in remote control of unmanned vehicles, it is necessary
to develop the remote control system with hardware that can improve sense of reality. Therefore, in this
study, the reliable remote control system is developed and required system specification is defined for
applying force-feedback haptic control technology developed through previous research. The system
consists of a steering-wheel module similar to a normal vehicle and an accelerating/braking pedal
module with actuators to operate by feedback commands. In addition, the software environment
configured by CAN communication to send feedback commands to each modules. To verify the reliability
of the remote control system, the force-feedback haptic control algorithms developed through previous
research were applied, to assess the behavior of the algorithms in each situation.

Keywords : Accelerating & Braking Pedal Module, Driving Simulator, Force Feedback Haptic Control,
Remote Control System, Steering Wheel Module
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Table 1. Specification of Unmanned Vehicle

Specification

Steer type 6Wheel Steer(Ackermann)
Height 400mm
Track width 1550mm
Wheelbase 2155mm
Weight 5894kg

Overall size 4250(L)x2500(W)x1980(H)

Accelerating 0 — 48km/h 10.5sec(Within)

performance

Max. Speed Paved/ Unpaved: 60/ 30 km/h
Tire radius 1037mm

Tire width 345mm
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Table 2. Control PC - Steering HW CAN Messages

Control PC — Steering HW

1D Description Range
Controlword Oh, 2h, 4h, Fh
200h _
Mode of Operation 1h, 2h, 4h, 8h

201h Desired Torque -32768 - 32767
Steering HW — Control PC

1D Description Range

210h Error Oh - FFFFh
Position 1h, 2h, 4h, 8h

211h Velocity -32768 - 32767

-32768 - 32767

Actual Torque

Table 3. Control PC - Acc/Brk HW CAN Messages

Control PC — Acc/Brk HW

D Description Range
300h Control Mode Oh, 1h, 2h
Acc/Brk HW — Control PC
ID Description Range
Acc Pedal Position Oh - 800h
310h
Brk Pedal Position Oh - 800h
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Table 4. Steering HW Specification Requirement

Max. Torque 12Nm
Sampling time 1.000Hz(1ms)
Steering Angle
Resolution 0.01deg
Steering Angular-rate ]
Resolution 0.5 - ldeg/s
Steering T'orque 001 - 0.03Nm
Resolution
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Table 5. Acc/Brk Hardware Specification Requirement

Max. Force 200N

Sampling time 50 - 500Hz(5ms Recommend)

Acc/Brk Pedal-value

Resolution 0(0) - 400h(1)
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