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Abstract: To improve the isolation of a photoelectric gyro stabilized platform and to improve its accu-
racy of stability and tracking within velocity disturbance, the fractional PI* controller was applied to
the rate loop control of the photoelectric gyro stabilized platform. First, the shortcomings to improve
system accuracy by the conventional PI control were mentioned. Then, the fractional calculus and
fractional order PI"D* control were introduced and the fractional PI* controller was proposed to im-
prove the control accuracy of the control system. According to the equivalent first-order integral mod-
el with a current loop, the design method of fractional PI* controller parameters also suitable for the
integer-order PI controller was proposed based on phase margin and crossover frequency. Finally, a
fractional PI* controller and an integer order PI controller were respectively used to perform the ex-

periments on step response, the residues of velocity disturbance and stable accuracy for an airborne

B H3:2013-09-20; 11T H#3:2013-11-05.
BEEWE: BFRK 973 T 5 &l U158 & BT R % B B H (No. 2009CB72400607 ) 5 [ B T BF 5 4 % B 3 H (No.
402070301) ; [E 5 863 1 i A 7F & J i1 ) ¢ By i H (No. 2008 AA121803)



384 e KE IR

%22 %

photoelectric gyro stabilized platform. Experimental results show that the system with fractional PI*

controller has smaller overshoot than that with PI controller. The isolation of velocity disturbance is

improved about 38% and the stability is improved about 40% at a frequency of 0.5 Hz and an ampli-

tude of 3. 14 (°)/s. The experiments demonstrate that control accuracy of system can be improved by

using fractional PI* controller under ensuring the stability margin. The method proposed can be easily

realized on engineering.

Key words: photoelectric gyro; stabilized platform;fractional PI* controller; PI controller; stabilized
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