obodgobooobooouoobd

O o o ot O Ooof O oo of

gobooooooooooooboo 3oooooooooooooooboooooobooboogon
gooooooooooobooooooooOooOoboooooooobOOobOOoOooooooobobobooOooo
gobooooooooooooobooooooboooobooooobooboooooOoOobobooooObo
gooobooooooOooooooooboboooooOOOOOoOOoOoOoOoOoOoOoOoOo0o0o0o000o
goboodoooobooooboooooooooooooboOooobboOoooooOooOooooobooon
goboooooooooooboooooooobOooooboboOoobobooOoOooobobOOoOoooobOoo
goboooooooooooooooooobobooooboooobooooooobooOoboboooooo
00000000000000000000000 Nano-haptoOOOOOOOO

Force Feedback from Micro Environment by Using Nano-hapto

TAKAHIRO KOSUGI,t SHUTARO YOROZUt and SEIICHIRO KATSURAt

Recently, real-world haptics has been attracted as a third multimedia technology. By trans-
mitting haptic information, humans carry out some tasks without the transportation to the
remote place. It means that only human’s sensation exists in remote place. One of the
applications of the bilateral control is macro-micro bilateral control which deals with force
feedback to the operator from the micro environment. Since operators obtain not only visual
information but also haptic information, they can feel as if they are touching the real micro
environment, and the more precise and safety manipulation are realized compared with visual
based manipulation. In this paper, the validity of the macro-micro bilateral control is verified

by Nano-hapto which is the micro manipulation system with force feedback.
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Fig.1 Concept of Nano-hapto.
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Fig.2 Overview of Nano-Hapto.
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Fig.3 Slave system.
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Fig.4 Block diagram of the micro-macro bilateral control.
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Table 1 Experimental parameters.

Parameter | Description Value

Mopn Nominal mass of master 0.245 kg

Kimn Force coefficient of master | 3.33 N/A

Mg, Nominal mass of slave 0.01 kg

Kisn Force coefficient of slave 0.906 N/A

a Position scaling gain 0.0333

B Force scaling gain 0.0333

Ky Force gain 3.0

K, Position gain 10000.0

K, Velocity gain 200.0

9dis Cut-off frequency of 1000.0 rad/s
disturbance observer

Jreac Cut-off frequency of 1000.0 rad/s
reaction force observer

Ipd Cut-off frequency of 2000.0 rad/s
pseudo derivation
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Fig.5 Experimental results of position responses.
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Fig.6 Experimental results of force responses.
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