Joooobooobooobogobooooooboon
-gougougouogogg -

ooo O 0O O0O0O
o 0O

o o 0O

oooooo

oooooo

Attempt of Object Tranfer by Linear Actuator Array - Aiming for Magic Carpet -

Oyobe Hichirousai, Student Member, Hori Yoichi, Member (University of Tokyo)

A novel object transfer system named ”Magic Carpet” composed of linear actuator array and driven by

autonomous decentralized type control algorithm is proposed. An object is manipulated by a large number

of contact points with many actuators, which differs from conventional systems like belt conveyor. In this

paper, the control algorithm for such ”distributed manipulation” is proposed.

Due to recent development of micromachine technology, distributed manipulation becomes more important.

This system has a big advantage in its fault tolerance because it has a lot of actuators with poor performance

to move a large heavy object. However, it has a serious wiring problem to be solved and homogeneous

structure should be introduced because of a large number actuators.

To solve these problems, ”combined control of central /autonomous decentralized algorithms” is proposed

and evaluated by computer simulation and experiment.

000 00 OAutonomous Decentralized System, Variable Structure Control, Object Transfer System, Distributed

Manipulation

1. 000040

gboooobobooooboooobobooon
gbobooboboooboobooooobooooboon
gbobooboboooboobooooobooooboon
gbooooooobooboboboooooooooono
gboooboboooboobooooobooooboon
gboooboboooboobooooobooooboon
obooobOobo0oobooboooooboooooboon
obooobOobo0oobooboooooboooooboon
ooo

010 obooooooobooon

020 0OOoO0O0oOooOOobooooobobooooaon

oooooobooogoooo

ooooboooooooooooboboooooooo
gbooobOobooboobooboboooooboooon
gbooobobooobobooooobooooboon
gbobooboboooboboooobooooboon
gboboobobooobooboooooboooooboon
gboboobobooobooboooooboooooboon
gboboobOobooooobobooboobooboooon

ooobObO1210 120000 130

0000000000 000000000000Df00

gboobgboboobooboobobbobooond

gbooboboboobooboonod

gboobooboobooboobooboobd

gbooboboooboobooboboobooobdg

gbooboboooboobooboboboobooobdg

oobooboooobooboooo

o110 oo
el0000OOO0OOOODOOOODOODOO
gboboobooooobooboobooooon
gbobooboooooboobooboooooon
gboooboooooboobooboooooon
obobooooooooobooooooon
gboobooobooobooobooboaboa
gooan

o220 00
eI 0D00O0ODOODODDOODOODLOOO
gboooboooboobooboboobo
gobooooboobboooboooobogd

f0D000000D00D000000000000000000000000
gooooooo



ooooooooooooofto
0000000000oooooooooooooooo
00000000000000000000000000
0oooo0oOoOoOo®@®ee gooooooooog
goooD0o0oOooooo®®®eoooooooonon
000000000oooooooooooooooon
0000000000000 0D000000000000
000000o0o0ooo0o0o0oD000O00oOoOoooo
0000000000000 D00000D0000Do0On
00000O00oo0oo0ooooooooooooooooo
000D000000D000000DD00000ooDono

2. 0000000000000 O000 Magic Car-
pet

gbooooboboooobobooobobooon
gbobooboboooboobooooobooooboon
gbobooboboooboobooooobooooboon
goboooboooooOoboooboooooobooooooon
gooooobooboooooooboobobobooooooooao
obooobOobo0oobooboooooboooooboon
obooobOobo0oobooboooooboooooboon
oboo00o10000 2000000000000000
OO00D0O0OO0DOO0OO00O00000D Magic Carpet O
oooo ewean

goooooogoon
gboooboooooogobooooogn

(Zini) Yini) = (Ta, Ya)

20000 (Zmin <2 < Tmaxs Ymin < Y < Ymax) 0 0
00n,00y000 7, 00000000000000
0000000000 000D000000000000
000000000000 000D0000000000
000000000000 000D0000000D
e00ODDDO
e00000000DODODODDDDOODONONONOOO
D0000000000000000000000
e 000DDOODODO
0000000000000 OODOOOODO
D0D000000000D00000D0D0000n
D0000000000000000000 (on
Ooff0000 20000000
e000DDOODOD
e0000D0ON0NDNDDDOONONDDDOOO
000000000000 0000O0D0D0O000
OO0D0000000D00O00Mm
0
00000000000 00000D000001000

HOoOoOooDDOOO0OD000000000000000000000000
goooO0ooOo0oO0o00OO00OO0O0O0OO0OO0O0O00000

ball .
a linear actuator

b

01 Dobooooobooooobooooon

Fig. 1. Conceptual configuration of magic carpet.
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Fig.2. Combined control of central / autonomous
decentralized algorithms.
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Table 1. Parameters used in simulation and
experiment.

Az 0.065 [m]

Ay 0.065 [m]

Ng 8

Ny 8
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Fig.3. Behavior of ping-pong ball(simulation).
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Fig.4. Behavior of ping-pong ball(experiment).
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