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Manipulating the robot as though it became a part of body -a new aspect in the
robotic system involving multi-sensory illusion-
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In this study, we developed a master slave system that consists of 28 DOF in
total, including a microsurgical robotic system and a user interface.
The experimental results revealed (1) The developed system significantly elicited the multi-sensory
illusion, and (2) Multi-DOF movement significantly increased the magnitude of the illusion.
These findings are expected to improve the multi-DOF robotic design involving master-slave system,
that have been implicitly concerned in past.
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7 DOF X 2 Microsurgical robot
- | 3DOF Trans.
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7 DOF Master
v 1 DOF grasping
v 2 DOF wrist joint rotation
v 3 DOF elbow joint rotation
v 1 DOF elbow slider

v 129.3 g in weight and

0.0225 deg in accuracy

*Only encoders are implemented
Redundant 2 DOF wrist joint rotation
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Experiment 1 : Task based experiment

p<0.05*, p<0.001 ***, two-talled paired samples t-test

B [llusion index & Control index © Operability index

Score
- N w £ 3] » ~

(a) Gaze (b) Grasping

llusion was elicited only with user’s voluntary movement, and
further enhanced in multi-DOF movement.
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(c) Multi-DOF (d) Peg

Experiment 2: Time-delay

p<0.05 *, p<0.001 ***, two-tailed paired samples t-test
o lllusion index @ Control index © Operability index
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Oms 50ms 100ms 150ms 300ms
lllusion was elicited within the time-delay less than 150 ms.

llusion and operability was shown correlated.
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