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A Study on the Teleoperation of the Unmanned
Grounded Vehicle for Improving Telepresence
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(Tae-Gon Lee and Jee-Hwan Ryu)

Abstract: In this paper, we proposed a teleoperation scheme of unmanned grounded vehicle to improve telepresence. Especially,
bilateral control architecture for transmitting realistic steering feeling to the remote driver is investigated. System architecture of the
teleoperated remote vehicle is introduced with visual, auditory and kinesthetic haptic channel. Several bilateral control architectures
are proposed for transmitting remote steering feeling, and subject tests are done to evaluate the performance. Position-force bilateral
control architecture with returning torque compensation algorithm shows best performance.
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Fig. 1. Teleoperation system of Unmanned grounded vehicle for
transmitting transparency.
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Fig. 2. Vision system.
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Fig. 4. Steering system.
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Fig. 5. Information of the vehicle for experiment.
Slave Side @ Master Side
(Vehicle) Wireless \(Teleonerator)
Vision Slave e Master Vision
CAM Processor 54Mbps Processar | Display
(Adhoo)
Serial Com.l T Serial Com.)l T Sound
(19200 bps (19200 bps;
(Atmegal28) (Atmegal28)

i,m 8it PWM 16 8it PWM

¥ ¥

Encoder Encoder

1024 resolutions

1024 resolutions

a5 6. HA Ale)7] =
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Fig. 7. Architecture for local position/force controller.
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Table 1. Evaluation items.
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Fig. 9. Master GUI for evaluation.
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Fig. 13. Relation between steering angle and wheel torque without
returning torque.
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Fig. 14. Position-force control architecture without returning torque.
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Fig. 15. Relation between steering angle and wheel torque with
returning torque at master side.
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master side.
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