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Acceleration feedback control based on tracking differentiator
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Abstract: In order to improve the noise immunity of airborne optoelectronic stabilization platform and
save cost, high-gain acceleration feedback by utilizing the tracking differentiator is studied based on
current feedback, speed feedback and position feedback on a traditional platform. Compared with the
traditional differential acceleration feedback system, the acceleration feedback system based on the
tracking differentiator reduces the sensitivity to noise interference. The stabilization platform is tested
with one degree, 0 ~ 2. 5 Hz sinusoidal interference on a flight simulator. Results show that,
compared with the traditional speed platform feedback system, the acceleration feedback system based
on the tracking differentiator can reduce the overshoot by 4. 9%, increase LOS stabilization accuracy
at least by 63. 4% and improve the transition process of the platform greatly. Besides, the servo
system has simple structure, better generality and higher practical value.
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Table 1 Improvement of LOS stabilization accuracy
/Hz  LSADS/% /Hz  LSADS/% 22.5% 16.7%., 0.1 s,
0.1 79.1 L5 68.0 , .
0.5 77.0 2.0 63. 4
1.0 72.5 2.5 68. 5
: LSADS
LSAD
, LSAS
9 H 9
LSAS — LSAD
LSADS = =222 2222 100% (23)
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Table 2 Improvement of LOS stabilization accuracy 12 1°.2 Hz s
/Hz LSADC/% /Hz LSADC/ %
0.1 57.3 1.5 52.7 5
0.5 55.9 2.0 53.9
1.0 56.2 2.5 52.1
: LSADC
11 1°.2 Hz ,
12
Fig. 12 Disturbance rejection curve of acceleration
feedback system based on accelerometer and
acceleration feedback system based on
tracking differentiator
T 3 12
o 13
Fig. 11 Disturbance rejection curve of differential 1°.2 Hz ’ Ch
acceleration feedback system and acceleration 10sin(67z) °
feedback system based on tracking
differentiator
2 11
3.3
1°,0~2.5 Hz ,
13
s
3 Fig. 13 Sine curve of acceleration feedback system
° based on accelerometer and acceleration
3 feedback system based on tracking
Table 3 Difference of LOS stabilization accuracy differentiator
/Hz LSAAD/% /Hz  LSAAD/% 13 R
0.1 10. 4 1.5 8.6
0.5 10.7 2.0 6.6 2.5 ms , ,
1.0 7.8 2.5 8.0 ,
:LSAAD °
° ’ o
LSAA
’ : .
LSAAD = ESAD=LSAR 1000 (25) :

; 10%
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