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On Optimal Estimation Speed of Disturbance Observer used in the Slow Resonance Ratio Control

Yoichi Hori, Member, Hideyuki Sawada, Student Member, and Yeonghan Chun, Member
(The University of Tokyo)

In the resonance ratio control, which is a well-known excellent technique for vibration suppression and disturbance
rejection control of torsional systems, the estimation speed of the disturbance observer was assumed to be much faster than
the resonance frequency of the controlled object. However, too fast disturbance observer sometimes causesimplementation
problem. In this paper, we give the optimal speed of the disturbance estimation and propose a novel technique, "slow
resonance ratio control". It enables us to design the speed controller and the vibration suppression controller completely

independently.
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Fig.1 2-inertia system model.
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Fig.2 Block diagram of the 2-inertia system.
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Fig.3 Whole diagram of the slow resonance ratio control. (This is used for simulation.)
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Fig.5 The optimal estimation speed of the disturbance observer.
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Fig.6 Simulation results when K=5.
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Fig.7 Experimental setup of torsional system.
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Table 1 Control strategies and their constants.
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Fig.8 Experimental results of the original disturbance
observer designed for 1-axis motor.
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Fig.9 Experimental results of the fast resonance ratio control.

O0<5.2>0000000

gooooooocooobooooboooooooooooon
goobooooocoooooooooooobooooOoboooon
goooooooooooooooooooooooooo
gooooooooooooooooooooooooogg
gobobooooooooooooboooobooOooboooo
gooooooocoooboOoooboOoOoooOoOooboooo
goobooooocooooooooboooooboooobooo
gobooOO0O0O0OO0200[rad/slDO0O0O0O0OOOCOOOOOO
gobobooooocooooboooooooooboooooboooo
goboboopooooooooooobooooboooObOo0Ooon
gooboooobooooboOooobooooboOoOoooboooo
Oo0o0ooO00o0200[rads]0 00O 0O0O0O00O0O0OO



goobooooocooobooooboooooboOooooboooo
goobooooooooooooobooOooboOo0ooOobooooo
gooooooboooooooooOoOooooOooooooo
<3.3>00K=500000000000000K=240000
goooooooooooooooOooooooooooon
goKboooooooooooooooooooooo

ooooooo

goobooooocooboobobooboooobooboboboon
gooobooobboooboooboboooobOooo
goooooooooooooooooooo
goooboooboboooboboooboboooobooo
0

wsL
3 | wsg
F:‘l',/
2
:(E Lo wm
EV
H
e
¢] 0.1 0.2 [S] 0.3
(@)00000
m j wsL
_ ,‘l | |
T,
5EAI‘“HMA | “S9
i) | :
'ﬁm : wm
fla T |
L] :
ofi /“\\‘
/ : Tm
0 .
0 0.1 0.2 [S] 0.3
(yOOOO
20
o L
A=l %
w L/ wiref :
0 ‘ S
; “‘\\ ;
20,/ e
wl/TL ]
» ] i il
o7 10! 10° [rad/g 10°
© 0y, T000, 00000000

000 ODoOoooooooooo
Fig.10 Experimental results of the slow resonance ratio control.
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