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The Optimal Path Control for Manipulators Using
Nonlinear Feedback

Ik-Soo Ko - Hak-Pum Kim - Yang-Bum Lee
Dept. of Electrical-Engineering

{Abstract)

In the study, an optimal control algorithm is proposed to reduce the path
follow-up error of the manipulators.

The algorithm transfes a nonlinear dynamics model equation of a manipulator
to several independent decoupled lincar model equation.
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The dynamics charateristics of the manipulator are derived from the nonlinear

model. For modeling the dynamics of the robot manipulator, a nonlinear feedback

method is used and a control variable is reconstructed into the independent,

subsystems. The subsystems are unstable since their state equations of subsystms

have double poles at the origin. Therefore. a pole assignment law is adapted to
improve stability. The output error is minimized by applying the optimal control
algorithm to the error equation. which is derived frm both the mathmetical
dynamics model equation of the manipulator and the state equation of the

subsystems.

we have simulated the proposed algorithms to a three-joint PUMA 560 model,

and observed very encouraging result.
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# 5.5 F7] Tl Wzle] dig &

T A3 23 mm) 2% ¢ 2 mm/sec) E3(n.m)

(sec) | el e2 | e3 el 62 63 | ®mA1| #E2 | B3

3.0 [0.2556 | 0.511 | 0.648 | 0.563 | 1.582 |-0.651 |-6.06|-53.36 |-12.43

6.0 ]0.230 |0.285(0.542 | 0.104 | 0.471 | 0.227 | -1.52|-59.67 | -11.66

9.0 |0.230 [0.1750.533 |-0.053 ] 0.214 | 0.136 | -0.68{ -60.82 | -11.72
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® 5.6 99EaHAI CGAY A &d

A _
CGA 9% 2.2 {mm) £ % @ A (mm/sec] EZ(n.m]
(%) el e2 | e3 el 62 e3 | @Al | @R | |A3

1.1 |-0.277)|0.537 |-0.600 |0.133 | -0.658 | 0.176 | -1.52 | -59.66 | -11.67

1.0 1 -0.85810.879 |-1.945 0.320 |-1.036 | 0.608 | -1.52 | -59.66 |-11.67

0.9

-1,557(1.305 | -3.582 |0.569 |-1.534 | 1.131 | 1.52 | -59.66 | -11.68
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