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Design of a Hybrid Simulation System for a Dual-Arm Space Robot Teleoperation
«H. Ise, S. Yamazaki, Y. Nishimaki, D. Sato and M. Uchiyama (Tohoku University)

Abstract— We developed dual-arm experimental teleoperation system, and simulation system to simulate
a micro gravity environment, and had a lot of experiments with that system.

Our porpose of research is to establish a teleoperation technology in a micro gravity environment. To
realize this, we combine teleoperation system and simulation system.

In this paper, we describe the design of a hybrid simulation system for a dual-arm teleoperation system,
and experiments of parallel robot, which is a motion table of a hybrid simulator.

Key Words: Hybrid simulation, Space robot, Teleoperation, Parallel robot, Frequency response bandwidth
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Hybrid Simulation

| = —I Motion Table |- - I-lNumerical Simulation |—|
| ( Physical Model ) ! | (Numerical Model ) |

| Realization of the relative + Calculation of relative postions |
| motion by servo mechanisms | between numerical models |

|
I o ‘ | ' |
| Quantifying forces and | Dynamics calculation
| torques by FT sensors | of numerical models

Computer Graphics

Fig. 1: Sequence of Hybrid Motion Simulation

Fig. 2: Overview of Hybrid Motion Simulator
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Fig. 3: Experimental Teleoperation System
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Fig. 4: Image of New Hybrid Simulation System
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Fig. 5: Configuration of New System
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Table 1: Degrees of Freedom of New System.

Parts DOF
Hybrid Simulation Parallel manipulator 6
System X-Y motion table 2
Revolving part 1

Teleoperation System | Arm 7 X 2
Total 23
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Fig. 6: Frequency Responce Experiment
with Large and Heavy Object
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Fig. 7: Velocity Control and
Torque Control with Object
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Fig. 9: Velocity Control
using Dynamics with Object
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