% 32 A% 6 Il 221 T = Vol.32 No.6
2015 %6 A Journal of Mechanical & Electrical Engineering Jun. 2015

DOI;10.3969/j. issn. 1001 —4551.2015. 06. 001
ZIEZREATSREVHE
FEEER RN AR

%ok, 1 B HFEER
(LA ALK A HUBL TR F1 3162 B AL5T 100191)

FEE B X R B 0 v X ML R4 5 Al e 4 W st 2 7 A B 10 S B0 25 25 5 | S AR MR iR 22 386 K L B R B 5 1k o 4 ) A,
Lotk I T H A R B U JE LM Am i i, T J X AU 2 e 1 A R4 i 7 b P SRR 25 4 P o D R A 4T, S T fRL R
TR22 53 1 AT SR ZE Z (B JC 2R 32 10 T A48 2R 48 oI A 1R 25 R MEE T [ J7 2% , v 22 A M ad R 2 1 S A B B Bt ) R T R ke
FE AR, R FHERPE A28 (LOR) il b R SE ST s/ E i ARl iR iR 2205 B AR B T M0, 1207 VA 16 FH F I E & TAE AL
B o 7E ADAMS &) J7 22 BT i b i) R AP AU BT, DL R SRS SEBR & _LHZ V lR AR IR 22 A Be D AT T -4, HEAT
TR IR . DFRE SRR %05 L BE A R AMEES) 1 2= R R 2, /DU R iR 1R 22, 32 S LS B

KRR MU ; AR M 5 TR T s SR T RPSIR Rl R s R — A AT 2% 5 B

hE 4 %2 . TH122; TH39 X ERFRAERD A TEHE 1001 -4551(2015)06 - 0739 — 06

Application of LQR in nonlinear control of manipulators

WEI Lai, YUN Chao, YANG Xue-bing

(School of Mechanical Engineering and Automation, Beijing University of

Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Aiming at solving the problems of servo errors and instability caused by the mismatch between actual and modelled dynamic pa-
rameters in nonlinear control of manipulators using computed-torque method, the approach of linear quadratic regulation was investigated. Af-
ter the analysis of closed-loop equation for the decoupling and linearizing manipulator-control system, the relationship between servo errors
and the mismatch of dynamic parameters was established. A method was presented to add error-correction terms, which can be treat as a fi-
nite-horizon Markov decision process (MDPs) , in the control system. A linear quadratic regulator (LQR) is employed to calculate the error-
correction terms using the data collected in the process of motion, and it is well suited to manipulators performing repetitive tasks. The ability
of the algorithm to suppress servo errors was evaluated on the two-link planar manipulator based on ADAMS and an experiment platform of a
robot joint, the trajectory-following control were tested. The results indicate that this scheme helps to compensate modeling errors, suppress
servo errors and improve the accuracy of the trajectory.
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