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Remote Control of a Mobile Robot Using Human Adaptive Interface

=1 = — *
gz oladE Hg ozFd

(Chang-Soon Hwang, Sang Ryong Lee, Keun-Young Park, and Choon-Young Lee)

Abstract : Human Robot Interaction(HRI) through a haptic interface plays an important role in controlling robot systems
remotely. The augmented usage of bio-signals in the haptic interface is an emerging research area. To consider operator's state
in HRI, we used bio-signals such as ECG and blood pressure in our proposed force reflection interface. The variation of
operator's state is checked from the information processing of bio-signals. The statistical standard variation in the R-R intervals
and blood pressure were used to adaptively adjust force reflection which is generated from environmental condition. To change
the pattern of force reflection according to the state of the human operator is our main idea. A set of experiments show the
promising results on our concepts of human adaptive interface.

Keywords : human adaptive interface, HAM(Human Adaptive Mechatronics), biosignal, ECG, blood pressure
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Fig. 5. Reflection force example for operator's state(velocity limit
= 0.4m/s): solid line-unsettled state, dashed line-somewhat
unsettled, dotted line-a little bit unsettled, dash-dot
line-settled state.
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Table 1. Experimental result for unsettled state.

]
aggnciopy | FRERANS
olgAE | HHEE | gL | BEEE

A8z 1 0.13m 0.36m/s 0.07m 0.28m/s
Az} 2 0.14m 0.39m/s 0.08m 0.27m/s
ARz} 3 0.11m 0.38m/s 0.10m 0.31m/s
gk 0.13m 0.37mv's 0.09m 0.29m/s
E 2P oINS 2Bk
Table 2. Experimental result for settled state.
¢ e
agan Clepy | FEEL TS
OlERE | HHEE | B8R | BIEE
Az} 1 0.05m 0.42m/s 0.03m 0.37m/s
AHx} 2 0.07m 0.44m/s 0.05m 0.39m/s
A8z} 3 0.04m 0.41nvs 0.04m 0.34m/s
gk 0.05m 0.42m/s 0.04m 0.36m/s
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Fig. 10. Experiment of the proposed method for the environment
with obstacle.
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Fig. 11. distance and reflection force under environment with
obstacle(Settled state).
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Fig. 12. distance and reflection force under environment with
obstacle(Unsettled state).
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