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Application of Caging Manipulation and Compliant Mechanism

for a Container Case Hand-Over Task

Rui FUKUT*!, Taketoshi MORI*!, Tomomasa SATO*!

*I Graduate School of Information Science and Technology, The University of Tokyo. 7-3-1 Hongo Bunkyo-ku Tokyo.

This research aims to realize a container case hand-over task between robots. In general
approach sophisticated cooperative control is essential to avoid destructive internal force in cooperative
delivery task, but we propose a geometrical caging strategy which can simplify the hand-over task. To
solve a problem of capture region mismatch during caging state transition, the proposed strategy does
not utilize additional actuators and sensors but a compliant mechanism whose displacement range can
be changed automatically by its configuration. By experiments, it was confirmed that the caging strategy
can make the hand-over task drastically easy and robust, and a winch type compliant mechanism is

effective to the problem of capture region mismatch.

Key Words : Caging Manipulation, Compliant Mechanism, Object Hand-Over, Home Robot

1. O O

000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 000000

00000000000 000000000000
00000000000 OHrae0 00000000
000000000000007003-b0000”d
0000000000000 00000000000
DO0ooOooOooooooooooooooooo®o
000000000000000000000000
0o000oo0ooooooooooo®®oooo
0000000000000000000000000
000000000000000000000000

00000000000000000000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000 o0oooog

L JooDO0oO00000D0O00O0000
O 1138656 D00 OODOODO 7-3-1
Email: fukui (atmark)ics.t.u-tokyo.ac.jp

00000000000000000000000
000000000000 000000000000
0000000000000 00000000000
000000000000000000000000
0YI0oo0000000000o0O0o0noooon
0,Fig.1000000000000000000000
000000000000 O0ooooooooo®oo
ODo0O0ooooooo®oooooooooon
0000000000000 00000000

00000000000000020000000
000000000000000000000000
0000000000000 00000000000
0000000000000000000003000
0000000000000000000000000
0000000000000000000000000
0000000000000000000004000
000000000000000000000000
0000000000000 00000000000
0000000000050000000000000
00000000000 000600O0O0OO0O0

gic=n

Fig. 1 iContainer family



2. 000oU0oOooOoOoooooo

0000000000000 0000000000
000000000000000000000000
000000000000000000000000
00000000000 0000000000000
000000000000000000000000
00000000000000000000000

21 00000O0O0O0OO0O0OOO0OO0 oooo
00000ADOBOOOODOODOOOOOOOOOO
000 ()0000ADODOODOODOODOO,@)0O
000 ABOODOOOODOOODOOODODOO,®)
0000BOOOODOODOOOOOOOOOODOOO
000000000000000000000000
O0Fig2A)0000000000000000000
00000000 2000000000000000
0000000000000000000 Fig2®B)Oo
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000

godooooooooooooooooo

ey

(A) Stable cooperative
manipulation

(B) Unstable transition
of hand-over motion

Fig. 2 Difficulty of state transition
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(A) Relaying strategy

(B) Caging manipulation strategy

Fig. 3 Conceptual diagram of simplification strategies
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