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Control of force sensorless power assist robot robust to environmental change

Hirokazu Seki, Student Member, Yoichi Hori, Member (The University of Tokyo)

In this paper, as one of important support for aged people, we present how to design force sensorless power
assist robot assisting aged people’s work and carer’s motion. The proposed control methods are based on
robust control and consider environmental characteristics because many kinds of environments exist in power
assist motions. There are two basic methods, position control based and force control based. This paper
focuses on force control based method and environmental observer is introduced to make robust against
environmental parameter change. It can realize stable power assist motion and desired assist ratio even if

environmental characteristic is unknown. Some experimental results show the effectiveness of the method.
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Fig.1. Basic forms of power assist robots.
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Fig.2. Configurations of two power assist methods.
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Fig.3. Estimation of the environmental torque.
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Fig.4. Force control based power assist method.
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Fig.7. Configuration of power assist control using
environmental observer.
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Fig.5. Power assist control using force control
based method (gum).
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Fig.6. Power assist control using force control
based method (gum).
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Fig.8. Power assist control with environmental
observer (gum).
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Fig.9. Evaluation of the effectiveness of environ-
mental observer.
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Fig.10. Power assist control with environmental
observer (cardboard box).

oooooodoooooooooog e, 00000on
oddobooooboooboooboooobobooooooa
goooodoooooooooboooooooobL O Te,00o
gododoooooboooobooooobooobooooao
ocoooooooDe =80,K.=800000 7, OO OO
0000DO000O0DOOooOo 1) 0000000 DOOOO
goboooooobuoooobobuoooobboooooo
0520 00000000000000000000000
googo doo0doooooooooo roood
0do0oooboooooobobooobooooboooooa
0000000 0ooooooboobooooooooboboooao
00000 110o0doodooobooogooooooo
O00000000oOoOoOo0ooOoOoOoooo™ooooo
000000000000 oooooooooobooooa
doo0ov70O0000OO0OD0OODDOODOODOOOd 70O

00000000 (p)o0Oobo0oooooo
7. =M6+ Db, + K60, 6.=6-0, (6)

force controller
A 1
En
environment
nominal model

_ environment

T [poston | Om T 1 O robuslposjtionL Te

— et Ly i nd Ov—2 | °,
oo | MB+DOer keI +D) | 7 [ | @

011 JO0DOOoOO0ODOOOoOoboOoOoOoooodg
OO0o0oooooooo
Fig.11. Configuration of force control based
method using impedance control.
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Fig. 12. Force control based method using impedance
control (cardboard box).
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