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Abstract: This study focuses on parameter identification for miniature stabilized platforms based on infrared
imaging and offers a linearization technique to reduce the nonlinear effect on modeling identification.
During the identification process, a pseudorandom binary sequence is used as the modulated input signal to
drive the system, and the corresponding system output is a velocity signal. In addition, the augmented least
square method is applied to identify the discrete modeling parameter. Finally, the precision of the modeling
is tested in two ways: parameterization and non-parameterization. The results show that parameter modeling
can adequately describe the dynamic character, similar to the real system.
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Table 1 Results of the cross testing

Sampling rate/ms  Frequency division  Order of ~Amplitude of the exciting  Whitening Test: R1<<RO indicate
number system signal (PRBS) RO is theoretical value R1is  Whitening Test pass

actual value N=200

1 1 2 0.3 R0=0.1418 No
R1=0.4896

1 2 2 0.3 R0=0.1418 No
R1=0.5525

1 4 2 0.3 R0=0.1418 No
R1=0.8631

1 6 2 0.3 R0=0.1418 No
R1=0.1970

3 1 2 0.3 R0=0.1418 No
R1=0.6028

3 2 2 0.3 R0=0.1418 Yes
R1=0.1177

3 3 2 0.3 R0=0.1418 No
R1=0.5625

6 1 2 0.3 R0=0.1418 No
R1=0.4785

6 2 2 0.15 R0=0.1418 No
R1=0.5502
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Table 2 Dynamic parameter of velocity output response when

5 Hz sine signal exciting

Actual model  error
system
period/s 0.201 0201 O
Maximum positive velocity/(°/s) 104.4 106. 1.5%

(three times average)

Maximum negative velocity/(°/s) 105.6 107.2 1.6%
(three times average)

Residual standard deviation 70.6519 71.2618 0.6099

3 30 Hz 1E %A 55 NI B2 v 52 2 vt L3
Table 3 dynamic parameter of velocity output response when

30 Hz sine signal exciting

Actual model error
system
period/s 0.051 0.051 0
Maximum positive velocity°/s 28.47 30.27 6.1%
(three times average)
Maximum negative velocity°/s 28.03 29.45 5%
(three times average)
Residual standard deviation 20.1971 21.6987 15
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