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Abstract

Force feedback teleoperation is difficult due to communication time delay, though it is important to pay
attention to force and torque in contact task. This research is developing a technology for integrated information
processing of vision, touch, and force information, especially in handling of a flexible structure. A flexible
structure has the following characteristics: (i) its shape changes due to an external force; (ii) impulsive force
cannot be occurred; (iii) an accurate modeling is difficult. Our proposed approach employs teleoperation
technique based on a flexible model, which is re-modeled by the telemetry from a remote site. Operation based on
visual and force information from the model is possible because (i) and (ii), however re-modeling based on

telemetry is required because of (iii). The proposed approach was confirmed by teleoperation experiment.
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Figure 1 Teleoperation System

Figure 2 Display of the flexible model
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Figure 3 Experimental result by 100ms force

telemetry in rapid motion
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Figure 4 Experimental result by 100ms force

telemetry in slow motion
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Figure 5 Experimental result by 1000ms force

telemetry in rapid motion
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Figure 6 Experimental result by 1000ms force

telemetry in slow motion
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Figure 7 Arm and Mark positions at remote site
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Figure 8 Arm and Mark positions at operation site
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Figure 9 Arm and Mark positions tracking at remote

site
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Figure 10 Arm and Mark positions tracking at
operation site
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