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Human Interface for Maneuvering Nonholonomic Systems

Hirohiko Arai*

Humans can easily maneuver some types of nonholonomic systems, e.g. wheeled vehicles, while other types, e.g.

space robots, are difficult to handle intuitively. We propose a human interface to simplify the operation of “difficult”

nonholonomic systems, which utilizes the human ability to maneuver “easy” systems. The difficult real system is

converted into an easy virtual system using coordinate and input transformation. The input from the human operator

to the virtual system is converted into input to the real system, while the state of the real system is converted into

that of the virtual system which is displayed to the operator. The operator can then steer the real system feeling as if

maneuvering the virtual system. Our experiments show that the operating performance is improved by this method.
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Fig.5 Positioning of wheel

Table 1 Experimental results (wheel)

Subject | min(Jexy0|?) | % fOT lexyol®dt | Te (sec)
A 1.19 x 10—° 0.207 5.64
B 2.21 x 105 0.250 5.88
C 2.54 x 10~° 0.206 4.24
D 3.03 x 10~° 0.155 4.12
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Fig.6 Positioning of space robot

Table 2 Experimental results (space robot)

Subject | min(legyi|?) | & fOT lepyi]?dt | Te (sec)
A 1.92 x 104 0.219 8.58
B 1.04 x 104 0.552 13.04
C 4.49 x 10~1 0.720 15.14
D 2.26 x 10~4 0.240 12.06
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Table 3 Experimental results (proposed interface)

Subject | min(legyi|?) | & fOT legyi]?dt | Te (sec)
A 6.98 x 10~° 0.395 10.44
B 5.17 x 10~° 0.464 11.00
C 1.15 x 10~% 0.309 9.50
D 7.42 x 10~° 0.423 6.54
7 .
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C D
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Fig.11 Proposed interface vs. direct maneuver
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Table 4 Experimental results (equivalent wheel)

Subject | min(lezy0|?) | & fOT lesyol?dt | Te (sec)
A 1.95 x 10~—° 0.329 10.22
B 2.05 x 1075 0.412 10.32
[¢] 3.02 x 107° 0.296 7.88
D 2.60 x 10~5 0.335 6.44
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