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Parameter Tuning Methodology for Manipulator Control by using Nelder-Mead
Method with Constraint-Relaxation Algorithm
Jun OTA*0 Shin’ichiro KANEKO*[ Tamio ARAT*[J Yusuke MAEDA*[J Masao SUGI* and Ryousuke CHIBA*

Abstract: In this paper we propose a methodology of control parameter setting to move articulated
manipulators quickly and precisely. This kind of operation has been done by humans, and it has taken a few
months to set a large number of control parameters. We solve the problem by combining (a) computer
simulations of manipulator's motion, and (b) non-linear optimization problem solver. We utilize a
simulation-based optimization method as a whole. We adopt Nelder-Mead method as a specific optimization
algorithm. We propose a constraints-relaxation method for fast calculation. Simulation results indicate the

effectiveness of the proposed architecture. We can get the solution with 66 variables in about 3 hours.

Keywords: articulated manipulator, motion control, non-linear optimization, simulation-based optimization

1. 00

goobboooboboobbooobooobboooboo
goboobobooobobobobobobooboobooobooon
RN
gboboooooobobobooobooboobooboobooboo
goboobobooobobobobobobooboobooobooon
goboobobooobobobobobobooboobooobooon
goboobobooobobobobobobooboobooobooon
goboobobooobobobobobobooboobooobooon
goboobobooobobobobobobooboobooobooon
goboobobooobobobobobobooboobooobooon
goboobobooobobobobobobooboobooobooon
gobooboboooboboobooboooboobooo* o o
goboobobooobobobobobobooboobooobooon
goboobobooobobobobobobooboobooobooon
gboboboboooboobooobooboboboobooo

gbooobodoboobobooboboooobooobooban

goboobobboobobobobobobooboobooobooon
goboobobboobobbo 1obooboooboobooo
ooOoooo 2003))00000000000ooooog
goboobobboobobobobobobooboobooobooon
goboobobboobobobobobobooboobooobooon
00o000o0o0ooooooooooooooooo 4o,5)0
gobooboboooboboobooboboboobooobooobooon
0000000000D0000000000000a0 970
goboobobooobobobobobooboobooobooobooon
goboobobooobobobobobooboobooobooobooon
goboobobooobobobobobooboobooobooobooon
goboobobooobobobobobooboobooobooobooon
goboobobooobobobobobooboobooobooobooon
goboobobooobobobobobooboobooobooobooon
goooboooboobooobooboboobbooon
goano

*JO0o0ooooooooon
* School of Engineering, the University of Tokyo
(Received January 24, 2003)

27

0000000000000 0000000000000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
00000000000000000
(@ D00D0O0O0ODOO0ODOOOOOODOOOOOOOOO0O0O0
0000000000000 00000000000
oono
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0o
0000000000000 00000000000
0000000000000 00000000000
0ooo00o0oO0ooooo
00000(@ODOO0D0000000000000000
000000000000000000000000000
000000000000 0000000O0MOOOoon
00000000000000 NelderMead DOOO0OO0OO
(0000000000000 0000000000000
000000000000000000000000000
00000000000000000000000
00000000000000000000000000
000000000000000000000000000
000000000000000000000000000
00 NelderMead 000000000000 000O0O00O0O
000000000000000000000000000
000000000000000000000000000
ooooog

(b)

()

2. 00000000000000
21 0000
211 000000O0O00OOOOO
00000000000 @)O e 00000000000
00000 R-2000iA/165F 00 0000000000000
000 Fig. 1000 #00000000000000OO0
1,210kgl000000000000% 0.3mml00O000O0
00000 165kglD00000000O00O0O0OO0 Table



Rear side
inter ference
area

JB-axis
rotation
center

Notion range :
of J5-axis
rotation

center

1919 2650

3045

[
\

(b) side view

Fig. 1 Operational Space of the Robot
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Table 1 Maximal Angular Velocity of Axes
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Axis J1, Jo, J3 J4, Js Je
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