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Decoupling Observer of Serial Two-link Two-inertia System
based on Physical Parameter Estimation

J. Oaki (Keio University/Toshiba Corporation) and S. Adachi (Keio University)

Abstract—

In this paper, we propose a multivariable state observer called “decoupling observer” for a

SCARA-type planer two-link robot arm with elastic reduction gears, which is treated as a serial two-link-
two-inertia system. We have already proposed the accurate estimation method for the physical parameters
of the two-link arm. The decoupling observer is designed by using the physical parameters that include
motor inertias, link inertias, joint-friction coefficients and joint-spring coefficients. The decoupling observer
consists of two linear state observers and some calculations of the nonlinear coupling forces between the two
links. The off-line estimates using the data of the two-link arm have shown the advantages of the proposed
decoupling observer compared with the conventional disturbance observer.

Key Words: Multivariable state observer, Identification, Robot arm, Elastic joint, Mechanical resonance

1 0Ogn

goooboboooooooooooobooooooo
ooobooobooboobooboobobobooooo
gbdl,200000000000000000O00
gboboboboboboboboboboooon
gbobobogb200000000000000
gboobooooooooboo1obobobobo
gbobobobooooooooooobooobonog
gbdbo20000000000000000000
gbboooboobooobooooboooboobooo

gbobooocoooooooooooooooon
gboboboboboboboboboboobooon
goooobooooooooo2000 2000000
oboobooboboboboboboboboboon
0000 2000000000000000000 10
oooooooooooooooooooooooon
ooooooooooooooboooooobooooo
obobooobooooooboooboboooooooDooo
gbobooboboboobobobobobobo
oobobobobobobobOobobOoboooo
ooooobooooooooooooooooooo
gbobooboooooobooobooooooobog
gbobobobobobobobobOoboooon
gboboboboboboboboboboobogo
gbobooboboboboobooobooooobooog
gboboooboobbooooooboobooobooag

gobooobooooooboooobooooooboo 2
gbobooboobOoooooboobooboo=0000
gboboboboboboboboboboobooon
gboboboboboboboboboooooog
000000000o00oO0ooOoo 2,3|0000000
oooooooo+0o0oooooooooooooon
oboboooboobooboobobobobooboboon
oboobooboboboboboboboobooon
000000000000 Do0o0o0ooO 400
gbobobobooooooboooboooboooboobo

0g8oooOoOoOoBooz20080 30500700000

gboboobooboobooboobooboooboobooboon
gbobobobobobobobobobooooo
obooooooboobooboooooooooooon
gbobooooooobooooooboboooon
oboboooooboz2000 2000000000
obooobooboobooboboboboboobooooo
obooooooboooobooooooooooonog
goobooooobooobooobooboobooooooboooDo
gooboobobobobobobobobooobooo
gooboooobooboobooboboboboobo
gooboooobooboooboooboooboooboooonog
gboboboooooobobobobobobo
gboboboobooboboboboboobobaon
gbobo2000000000b00000o00o0a4aon
gbooooooboooooobooo

2 ODooooooboo

gooobDoo0oob0o0oDbDO0O0D0Fieg10000DOO
gboobO200000000000000 0.325m0O
oooOooooOoOoOoobCcOoOoOOoO 10 500W,0
20 3oowOooOOoOooOOo0ooO0o0oo0o0oDbOoOooDO

2nd Encoder

st Moor, Encoder
Harmonic Drive

» Payload | 2nd Harmonic Drive
i« 2nd Accelerometer|

1

Fig. 1: Planar two-link arm with elastic joints.
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Fig. 2: Structure of proposed decoupling observer
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