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Control of 2-link flexible arm with high-speed visual feedback

*Hiroyuki MURANAKA (Ritsumeikan Univ.), Shinichi HIRAI (Ritsumeikan Univ.)

Abstract—This paper presents a vision-based Jacobian-free control of a 2-DOF flexible arm. Tip position
of a manipulator is described by polar coordinate system instead of Cartesian coordinate system. This yields
one-to-one monotonous relationship between polar coordinates and joint angles. Based on this relationship,
we construct a simple PID controller to compensate tip position error. Simulation demonstrates how the

proposed control works and revised laws are proposed.
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Fig.1 Hight speed feedback system
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Table 1 Definition of gain parameters
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Table 2 Control gain parameters for tipPID
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Fig.2 Two-link arm of circular polar coordinates setting ©
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Fig.3 Result of tipPID simulation
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Table 3 Control gain parameters for tipPID+D
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Fig.4 Result of tipPID+D simulation

Fig4OOOOOOOODOOOOOOOOoOoOoooOo
oorPIDOOODOOOOOOOOOODOOOODO
gboboooooooooooooobooboooboann
oboooobooooboboboooooooogo
oboooboooooooboboboooooooogoo

276 B AOMRY MERPMEEES (200998158 ~178)

ubboooboobobooobooboooboooon PID
goooo -pDODOOOOOOOOOODOOO
gbooooooo

T = K;lngle : /(otm“get - ee)dt - K[t)zngle ! Ge
— K99 .4, — K} 6, (11)
T = Kzl)ength . (Tt(n’get _ re) _ K(liength i (1’ + y)
=+ Kiength . /(T'length — Te)dt — Kg . 92 (].2)
00000000000 Table4ODODODODOODOOO
000000 FigsODODOOODODOOOOOoooooO

O Fig6Oodono

Table 4 Control gain parameters for tipl-PD+D
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Fig.5 Result of tipI-PD+D simulation
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Fig.6 Trajectory of end point in tipI-PD+D control
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