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Consideration on Two-Dimensional Cooperation Control
of Robot Arm

Sousuke Nakamura and Yoichi Hori (The University of Tokyo)

Abstract

In this paper, method for two-dimensional cooperation control of robot arm is proposed. In conventional

research, it is said to be difficult to perform multidimensional cooperation control of robot arm. We solved the

problem by applying force and moment control independently to horizontal and vertical direction. We examined

the effectiveness of the proposed method by low-speed circular motion. This method can be easily expanded to

three-dimensional motion and cooperation control with human.
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Fig 1: Conveyance by cooperation control system
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Fig 2: Conveyance by human
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Fig 3: Force contol model in x axis
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Fig 4: Block diagram of force control in x axis

K+D 1+ L5 14+ Ls 4 ms
Fy(s) = J; - D Km 21— g ﬁ 2
1+ &s+ggs 1+ Fs+5%s
1 1-+-§%s
Tobi(s) = §w(fcl+$2)

000000000002, /E<<10000

K+ Ds

Fi(s) = Fa(s) = ~— (4)

()
0000000D0000000000000000 40

oo0ooooooooooooooK > 10000,D0 0
gbobobooooooboobouobuobobooo

(z1 — x2)

1
Zopj(s) = §($1 + x2)

3.2 yoooooooooo

y00OODOO0O000D0000050000000
0000000000000000 70000000
00000000000 Ay=y,—y =000000
00000000000000 7000000000
000000000000 7.00000000000
0000000000000000000000000
0000 ATO0O00000000000000000
¢§000000000000000000000 ATO

T —
2 14+ 854 Ls2 T + L5+ g2

00000000 T=7.0000000000 AyO
(7000000000000 00DO0O0O0O0OOO0O 50



05 yOOOODOOOOoODDOOODO

Fig 5: Moment control model in y axis
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Fig 6: Pressure distribution
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Fig 7: Block diagram of moment control in y axis
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Fig 8: Force contol model in y axis
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Fig 9: Interference of force contol system
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Fig 10: Position input of master manipulator
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Fig 11: Position output of slave manipulator without interference conpensation
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Fig 13: Two-dimentional position output of slave

manipulator
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Fig 12: Position output of slave manipulator without interference conpensation
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