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Abstract: Because Electromechanical Actuator (EMA) is a nonlinear, time-varying servo system, this
paper proposes an improved Active Disturbance Rejection Controller(ADRC) to improve the tracking
performance of the EMA. First, the mathematical model and control strategy of the EMA were pres-
ented and the nonlinear factors influencing the performance of EMA were analyzed by the control the-
ory. Then, the improved ADRC was described and the method to select parameters were given by
modern control theory. Furthermore, the feasibility of this controller was demonstrated through a
simulation under different input conditions. Finally, the performance of PI controller, ADRC, and
improved ADRC was compared by experiments on a harmonic drive EMA servo system. Experimental
results indicate that the improved ADRC controller can remove the position flat crest and velocity dead

space, and its phase error is 0. 087 22 rad when the angular position signal of 10 sin(5 xt) is tracked.
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Furthermore, the rise time, overshoot and the steady state mean square deviation of EMA system are
9—18 ms, 0—7.25%, 0.007 60—0. 010 83, respectively, when =+ 1°— £ 15%angular positions are
tracked. These results means that the performance of the improved ADRC is better than those of the

PI controller and traditional ADRC. It has a fast response, slight overshoot and high accuracy in sta-

bility, as well as strong anti-disturbance and robustness.

Key words: electromechanical actuator; Active Disturbance Rejection Controller (ADRC); Fal func-

tion; friction model; servo control
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—5 25 8.10 0.284 51 15 2.32 0.079 63 13 0 0.009 12
10 28 12.75 0.254 26 17 5. 64 0.075 21 14 2.56 0.010 83
—10 27 13. 20 0.210 41 16 5.03 0.069 63 15 2.43 0.009 45
15 34 18.63 0. 306 70 19 8.32 0.078 41 16 7.34 0.008 52
—15 32 18. 45 0.298 47 20 7.96 0.066 45 18 7.25 0.008 95
Fal BB ARG @ RERSHE. Wk
7 % ® FH A i FHL 38 o 00 I 5% FDIR 285 S 5 Ay B i

Ao AT T 5 W v Bl AL AR RE R i 2N
LA T ki ADRC, IR H Fal R I

Xk ADRC 25045 T 16 £ 10 B K 3 A0
Wy PERE SC . 5 L 43 B RN S K 56 UF 2R B < R ek
ADRC, JRE 10sin(5xt) IF 855 5 B, 2t i ADRC
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BEAZ T bR 7 B OF TR R FE X, A AL S
0.087 22 rad; FREF: 4+ 1~ = 15°ff i ‘B I, 48 4 &
Hh0~7.25%, A H I ZE N 0. 007 60 ~
0.010 83, 5 ADRC # v, 2 i# ADRC R & 1
ADRC ¥t S S 500 AR, 5
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