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þ 1 �Í^¿'y'
Fig. 1 Multiple nonlinear characteristics:¨Æûß!�, 8)(&k�á÷\:À±, ÀÑûßy'. �ó¿'ûß×ë/¨�3�Í�ÆÀ±á÷��ø�, åûß×0^¿'y'qÍ, 9n^¿'ûß�×ë/¨y': (1)^¿'×ë/¨�Í�:À±���!���Ä���;
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f(x, t) = 0 ,

∂f(x, t)

∂t
= 0 .

(2)

x:ò¿�¹�<, t:Ç7ö�. 6Æ� Ç7��Æ�EÀ±á÷���UM&á÷. Í�&á÷Æ�EÇ7á÷�X(øMî, øMîï
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1000 rpm, ï�ÇÀ±á÷§65:l�&¨�}Ël. �ºêïKÏ�}�ï�Ò��, Ï�±

2000 ◦ · s−1. À±á÷:0–25 Hz�&k�á÷,E<:±1000 rpm, �ºêÇ7��:200 Hz.

þ 2 J�i��sð
Fig. 2 Semi-physical experiment platform(5:q¨h�e&k�À±á÷Æ, )(�ºêK���}+ïÍ�ò¿, �þ3�:. 1�k�á÷����'<:0–25 Hz, :�6jð,)(öøMäâhN�äd25 Hzå
á÷. Ýrò¿:äâá÷, ¢rò¿:�Í�Ç7á÷. 1�ûßÇ7��:200 Hz, �Çþ3�Ç7pn0�ï�, Í�á÷(10 HzÆ16 Hzæó��/¹�,Ç7á÷	'Ï�Ø��Ï«äd, �/¹��¨
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Fig. 3 System sweep response comparison of original sampling data and filtered data9nûßk�Í�á÷, Ø6�ËÇ7á÷ÆÍ�á÷�/·þ, þ4//·þ-�E<è�, v-Ýr/�ËÇ7á÷, ¢r/Í�á÷. 6Æ, ¡�Í�á÷M1006�G�<, Ç7á÷ÆÍ�á÷M1006G�<ùÔÓ��þ5�:, þ-Ýr/�ËÇ7á÷, ¢r/Í�á÷, µP�:G�<.1/·þ�E<è�ÆG�<��þïå, ûß-à^¿'y'�qÍ, Í�á÷X('Ï�Ø��Ï, 10 HzÆ16 Hz���/E<«Ø��ÏÆ>J1, �M1006G�<*ÁÆ>�¹. àd, å9ndÇ7á÷�¥¨Æ!�, ����Ø6!�ýp����^ÏQÜ�¹åß�Ø�y', �!�-M$6��/y'�Æ�Eûßú°�'�î�.åûß�EÍ�:ú�Í�¿'á÷, v�(öøMäâhäd25 Hzå
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÷. Æ�ËÇ7á÷øÔ, ¿'Í�á÷�G�<(406æóú°�Æ>��¹. /·þ-10 HzÆ
16 Hz��/�0�pÝY, 25 Hzå
àØ��Ï.àdïå(�N6!�ß�ýp����^ÏQÜ�¹¨Æûß!�.:�Áûß¨Æ���H�, �(Å�+10*�¹�êÞR^ÏQÜ¨Æûß!�. �·�!�Æ, �!��e0–25 Hzk�á÷, ·�ø��Í�á÷, �þ7�:. ¢rò¿:¿'Í�á÷, Ýrò¿:!��úÍ�. þ8:å!�ß���î
(Mean Squared Error, MSE), ïÁ�î(�Ç�-Å��M, (200!�ÆÝ�3�, �î�È�:1.65. 1dùÔïå�úÓº, )(¿'Í��pnÿã+	^¿'xØ�Ç7pnú!, ïåMN!�¨Æ�¾�Æ!��B��, �Ø!�¨ÆH�.
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Fig. 4 Bode plot amplitude part of sampled signal and reconstructed signal
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Fig. 5 The first 100 orders singular values of the sampled signal and the reconstructed signal
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Fig. 6 Linear reconstructed signal and original sampled signal
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Fig. 7 Linear reconstruction signal and model output response
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Fig. 8 Identification model fitting residuals
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Identification Method of Antenna Dynamic Models Based on

Linear Data Reconstruction
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(4 School of Physics and Technology, Xinjiang University, Urumqi 830046)
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ABSTRACT The nonlinear characteristics of radio telescope servo control system have a negative signifi-
cant influence on the system dynamics characteristics identification. The measurement and compensation
of system nonlinear characteristics will also increase the workload of system identification. In this research,
a linear reconstruction method based on nonlinear sampling data is proposed to model dynamic charac-
teristics. By extracting the phase and amplitude of the original sampling data, linear reconstruction of the
system sampling data influenced by noise and nonlinear distortion is carried out to reduce the complexity
of the model to be identified. A semi-physical experiment platform was built. Based on the actual sampling
data of the platform, the linear data were reconstructed, and the dynamics model of the platform was
evaluated and identified by singular value method and autoregressive neural network. The experimental
results show that the singular value inflection point is reduced from 100 order to 40 order, and model
identification is achieved with only 200 trainings of 10 neural network nodes.

Key words telescopes, methods: data analysis, techniques: miscellaneous
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