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Abstract: A model for aerial photoelectrical stabilized platforms was analyzed and it was simplified
with a current loop. The disturbance influencing the platform stability was explained and a disturb-
ance rejection method was illustrated. An Active Disturbance Rejection Controller (ADRC) was de-
signed based on forecast revision. Firstly, a method is proposed to reduce the time lag and the over-
shoot of disturbance observing values by amending followed by forecasting. Then , a new controller
was designed based on the two stage extended state observer to isolate the disturbance linearly and dy-
namically. Finally, a speed stability experiment and a target tracking experiment were taken on a vi-
bration platform and the robustness of the system was also analyzed. The experimental results show
that the designed controller method improves the disturbance isolation by 5. 88 dB as compared with

conventional method. Moreover, the designed control system has good robustness while the system
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parameters vary by 15%. As the proposed control system has good practicability and stronger robust-

ness, it observably improves the disturbance isolation of the opto-electronic platforms.

Key words: airborne photoelectrical stabilized platform; two-stage Auto-disturbance Rejection Con-

troller(CADRC) ; forecast amendment; disturbance compensation
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Fig. 1 Control system structure of stable platform
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Fig. 2 Equivalent diagram of disturbing moment
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Fig. 3 System diagram of control system
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Fig.4 Experiment platform with two axes and two

frameworks without any load
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Fig. 5 Relationship between platform angular veloci-
ty and disturbance observations of traditional
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Fig. 6 Relationship between platform angular veloci-
ty and disturbance observations of improved
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Fig. 9 Disturbance residuals of square lag-lead con-

troller response to 3 Hz disturbance
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Fig. 10 Disturbance residual of designed controller

response to 3Hz disturbance
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Fig. 11 Spectra of angle rate under 3 Hz disturbance
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Tab.1 Improvement of disturbance isolation of designed

method compared with square lag-lead controller

Disturbance Improvement of disturbance
frequency/Hz isolation degree /dB

0.1 5.88

0.5 8.96

1.0 9.72

1.5 10. 98

2.0 14. 46

2.5 15.08

3.0 15.52
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Fig. 12 Range of visual axis departured from target

with square lag-lead controller and 3 Hz dis-

turbance



5 8 4 B SO R E BB A bR RS 2303

1.5 3 k=283 HXANEEELHEE

| ................... ......... e B ........ 4 Tab. 3 Improvemenl Of dislurbance isolalion Of designed

ER e e method at B=28 or h—36
:; 0MIJNMWH#I.‘['WW'WL%W‘Mﬁ%“ﬁm’mmwm“ww Disturbance A=—15% A=-+15%

B IS S e A A o1 7 37 7 52
~1-3—100 200 300 400 500 600 700 800 0.5 9.98 9. 82
#ms 1.0 10. 85 10. 71
B 13 16 3 Hz MEL3h T, R AR S0 ) 28 R0 il 4 25 L5 11. 43 11. 33
7 5 1 3 2.0 12. 29 12.48
Fig. 13 Range of visual axis departured from target 2.5 12.34 12.36
3.0 12.50 12.61

with designed controller and 3 Hz disturb-

ance
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Tab. 2 Range of visual axis departured from target

in given frequencies within 3 Hz

Frequency The designed Traditional
/Hz method /mrad method /mrad
0.1 +0. 057 +0.109
0.5 +0.162 +0.789
1.0 +0.219 +1.121
1.5 +0. 283 +1.191
2.0 +0.298 +1.211
2.5 +0.331 +1.272
3.0 +0. 369 +1.289
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Tab.4 Range of visual axis departured from target of

designed controller at k=28 or k=36

Disturbance A=—15% A=+15%

frequency/Hz /mrad /mrad
0.1 +0.072 +0.080
0.5 +0.211 +0.224
1.0 +0. 286 +0. 269
1.5 +0.282 +0.273
2.0 +0. 352 +0. 344
2.5 +0.429 +0.434
3.0 +0.461 +0.489
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BRER S5
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