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Learning of Admittance Matrix Elements for Manipulative Operations

o Shinichi HIRAI, Takashi INATSUGI, Kazuaki IWATA
Faculty of Engineering, Osaka University

Abstract - One approach to the learning of admittance matrix elements in damping control is presented.
It is difficult to determine admittance matrix elements analytically since they depend upon many physical
properties, which are not identified easily, of manipulated objects. In this article, we will propose a method
to obtain admittance matrix elements through iterative trials of the manipulative operation.

1. 00O

gooobobooooooboooooboobboooo
gobooboobobobobooobbobobooboo
googoboobboboboobobobobooobobo
00 Y0000000000000000000000
gooooboobboboboobbobobooobbo
gooooboooboobboobooboobobo
gooooooobboboboobboobooboo
goboobbooboboobbooboobooboo
googoboooboboobboobooboobbo
goboboboooooboooobboboobobboo
gooooboobbobbooobbooboboooobobo
googoboooboobbooboooooobobo
gooooboobooobooobooobobooobooo
gooooooobbobobooobboobooooboobo
goo

2. 0000000

gboboobooboobooboobobooboboobob
gobobooboboobobooboboobob

v =)+ Ap (1)

bbby 000000000000 pOO0D0OOOO
00000 A00000DQCUOOO0UOOUOOOOUOOO
000 A00DU0OO0O0O»w 000 pO0OO0O0OOOwO
gobooooobo

3. 00O0ooooooogono

00000000 00D0O0OO0bOO)O0oooooo
00000000 2)000000000000000
0000000 2) 0000000000000 000
goooboooobobobobooobobobboooobobo
000 ?000000000000000000000
goooboooboobobobobooboboobobo

goboobooboobbobbobboobboobob
googoobboooboobbobbooboobobo
gooooboobboboboobbooboobobo
goooobooboboboboobbooboooobo
googoobbooboboboboobboboboooobobo
googooboobobobboooboobboooobobo
000000000000 1)00b0o00000o0o00
gobooboooooobooooobbooooboboboo
00000000 00o0oooo FiglDOODODOOODO
gobooooooboooobbooooboogobobooo

optimization |e————
evaluation
. > ™ of reaction

forces

setting of
admittance
matrix elements

/ . simulation%

Fig.1: Schematic diagram of learning method
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Ey =max {p(t)| t €[0,T]}

Ey = max {var(0,t) | t € [0,T]} (c
E; = var(T — AT, T)
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Fig.2: Example of mating operation
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Fig.3: Trajectory of guided object
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(a) Trial before learning
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(b) Trial after learning through simulation
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(c¢) Trial after learning in real environment

Fig.4: Measurements of force and moment
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