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Multi-preview Control of Redundant Manipulators

Based on Avoidance Manipulability

O Yusaku NAKAMURA, Tongxiao ZHANG and Mamoru MINAMI, University of Fukui

Abstract: This paper proposes a new approach named Multi-Preview Control to achieve an on-line control of trajectory
tracking and obstacle avoidance for redundant manipulators. Multi-Preview Control uses several future optimal configu-
rations to control current configuration to complete task of trajectory tracking and obstacle avoidance on-line with higher

avoidance manipulability and reachability.
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Fig. 1: Processing system for unknown object
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Fig. 2: Multi preview control system
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Fig. 3: Concept of single-preview and multi-preview

obobooooooobobobobobobobon
000000000 S, 000oooooooooon
obobooooooobooobooboobobobobon
obooboooboobooboobooboobo
goooooooboobooboooooooooooobooon
obooooOobooooooboooon

23 000O0OODOOOOn

Fig2000000000000000000000
0000000000000000000000000
00000000000000000000000 ¢0
0000000000000000000 re(tf)000
0000000000000000000000000
00000 0000000000 ¢,¢)000000
000 lstep GADDOOOOODOOOOOOOO
0000000000000000000000000
00 q(t)000000000000000000000
S k,(t)000000000000 ¢,()0000
O0000Y? , k,=100000000000000
00000000 ¢,() 000000000000

gboooobogoboboobooboobobooooo
oood



Qd(t) = Jjﬂ."nd

+ (L= TP T)K () kiga(ty) —q(t) (1)
=1

0000 ()0 nax 100000 Y2, kiqu(t) —q(t) O
000000000

[P kidua(t) — qi(t)

doiy kiGa(ty) — ¢;(t)

> kalt) - qlt) = )
=1

L O -

2)00000;000000000000D00000

0 (
oooooooooooooD0 00 g 0o0o0o0oo

3 doooobod

gbooooooooooooooboooobooboona
gbobooobooboboobooboooboooboobon
Oo00O0o0o0oOoooooOor70ooOoOOOOO PALO
ooboooboo0ooobboo0o0ooboo0ooDoOd Fig4
obooooobooooooooooooooooon
gbooooooboooooboooobooboboboon
oobooooboooooooobooobooboboobo
O000Fg2000000000000000000O
gbobooooboooooooboooooooooo
oboooooooooboooobooboboboobon

gooooo 0000000000
Tz = —0.8[m]
Ty = Tay = —0.5+ 0.05¢[m)] (3)
Tdz = 06[m]

000000000 18s0000000000000
000000000000000000000000
000 50002,y,2w,w,000000000000
0000000000000000000g,y,20000
00000000 wy,w,0000000000000 (3)
000000000 w, =0,w, =0000000PAI0
07000000070000000000000000
0000 PAI00 20000000000000000
20000000000 00000 ¢ 0000PA10
000000000000000000 ¢s00 ¢00
000
0000000000000000000000000
00000000000000000000000 q()
0000000000000 # 000000 re(t;)00
(3)00000000000000000 g,)0000
00000002000000 0 00000000
00 AMSIP O 1-step GAODODODOOODO ¢ 0 g 00
0000D000000AMSIPOOO ¢ 0 ¢, 0 AMSIP
0000003000000000000000000
OOAMSIPOOOOOOO0OO0O0O0OOOO0000000

-610-

desired trajectory

working object

7-link manipulator (PA10)

Fig. 4: Appearance of simulation environment
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Fig. 5: Configuration and AMSIP distribution by using

single-preview at t = 3([s]
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Fig. 6: Configuration and AMSIP distribution by using

single-preview at t = 9[s]
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Fig. 7: Configuration and AMSIP distribution by using

single-preview at t = 18(s]
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Fig. 8: Configuration and AMSIP distribution by using

multi-preview at t = 3[s]
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Fig. 9: Configuration and AMSIP distribution by using

multi-preview at t = 9[s]
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Fig. 10: Configuration and AMSIP distribution by using

multi-preview at t = 18][s]
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