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mirror in advance. Numerical simulation. based on the atmospheric turbulence distorted wave-front slope data
Key words

Abstract To reduce the servo lag error in adaptive optics system which corrects the atmosphere turbulence
changing with different transversal wind is studied. The residual error of the adaptive optics system is calculated and
algorithm than by using the PI control algorithm.

distortion, a prediction control algorithm to predict the control voltage of deformable mirror is proposed. The

prediction control method with recursive least-square (RLS) algorithm is used to predict the voltage of deformable
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that the residual error caused by servo lag in the system is reduced more effectively by using the prediction control
control algorithm; voltage of deformable mirror

— .
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compared with the prediction control algorithm and proportional integral (PI) control algorithm. The results show
OCIS codes 010.1080; 010.1330; 120.4820; 070.2025

adaptive optics; prediction control algorithm; recursive least-square algorithm; proportional integral
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Fig. 1 Block diagram of forward feed adaptive optical prediction control system
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Table 1 7, with different coefficients b, using prediction control algorithm

Wind velocity /(grid/frame)

by

1 2 3 4 5 6 7 8 9
0 0. 8997 1. 0274 1. 0505 0.9788 0. 9832 1.0154 0.9975 1. 0245 0.9775
0.1 0.5782 0.5492 0. 6435 0. 6819 0.6762 0.7299 0.7039 0. 8182 0.8103
0.2 0.4934 0. 4549 0.5318 0.5913 0. 5960 0.6422 0.6164 0.7243 0. 7347
0.3 0. 5680 0.4795 0. 5465 0.6335 0. 6244 0. 6645 0.6177 0.7144 0.7373
2 SR P IVUI 4 ) S s ) B R TR R E o, (ELRE R H 00 AR AL L
Table 2 5, with different coefficients b, using prediction control algorithm
, Wind velocity /(grid/frame)
h
' 1 2 3 4 5 6 7 8 9
0 0. 8596 1.0268 1. 0459 0.9625 0.9732 1.0251 0.9969 1.0365 0.9832
0.1 0.3799 0. 3356 0.4716 0.5371 0.5327 0.6148 0.6032 0.7361 0.7178
0.2 0.2659 0.2132 0. 3269 0.4138 0.4242 0. 4909 0.4791 0.6035 0. 6089
0.3 0. 3985 0.2691 0. 3784 0.5042 0.4747 0.5518 0.4954 0.5916 0. 6244
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Table 3 5, with different coefficient b, using PI control algorithm

Wind velocity /(grid/frame)

by

1 2 3 4 5 6 7 8 9
0 1.0028 0.9901 0.9908 1.0033 0. 9846 0.9909 0.9929 0.9834 0.9949
0.1 0.5488 0.4326 0.5787 0.7116 0.7044 0.7731 0.8048 0.9352 0. 9550
0.2 0.3824 0.2910 0.4574 0.6128 0.6787 0.7451 0.7693 0. 9401 0.9785
0.3 0.2946 0.2207 0.3982 0.5673 0.6750 0.7578 0. 7590 0.9378 1. 0079
0.4 0.2388 0.1760 0. 3704 0.5535 0. 6950 0. 8056 0.7836 0. 9559 1. 0656
0.5 0.1998 0. 1449 0.3627 0.5655 0.7471 0.8953 0. 8491 1.0225 1.1729
0.6 0.1729 0.1237 0.3702 0.6110 0. 8460 1. 0432 0.9744 1. 1665 1. 3615
0.7 0.1576 0.1116 0.3945 0.7167 1. 0246 1. 2944 1. 2153 1. 4436 1. 6957
0.8 0.1596 0.1116 0.4517 0.9604 1. 3908 1. 8171 1.7379 2.0381 2.3994
0.9 0.2090 0. 1469 0.6243 1. 7405 2.5708 3.6558 3.2691 3. 6906 5.0790
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Table 4 5, with different SNR using prediction control algorithm

Wind velocity /(grid/frame)

Ry
1 2 3 4 5 6 7 8 9

2 0.5872  0.4792  0.6087  0.6989  0.7119  0.8328  0.7501  0.9223  0.9420

5 0.3208  0.2631  0.3767  0.4712  0.4754  0.5559  0.5338  0.6721  0.6692

10 0.2796  0.2263  0.3371  0.4237  0.4400  0.5059  0.4927  0.6254  0.6259

20 0.2687  0.2137  0.3284  0.4140  0.4282  0.4961  0.4849  0.6082  0.6071

100 0.2651  0.2134  0.3276  0.4143  0.4268  0.4910  0.4810  0.6038  0.6084

100000 0.2655  0.2142  0.3262  0.4147  0.4276  0.4908  0.4782  0.6008  0.6068
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Fig. 7 Comparison between the simulation results of prediction control algorithm and PI control algorithm
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Table 5 7, in general conditions
Wind velocity /(grid/frame)

X 2 5 6 3 2 1 5 3 4
Y 2 3 4 6 4 3 2 4 3
C: 1X10°"  5X10°"%  2X10°' 2X107' 8§X10 ' 1X10 " 1X10°® 8X10 ' 2X10°'
PI 0.7511 0.7954 0. 8844
Pre 0.5612 0.5297 0.5514
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