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Numerical simulation of thermal blooming correction based

on correlation wave-front sensing algorithm
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Abstract: The numerical model of correlation wave-front sensing algorithm (COR) based adaptive optics
(AO) system was established. Collimated uplink propagation beam corrected by AO was numerically
simulated. The influence of photon noise and read-out noise on AO correction efficiency under different
thermal blooming strength was analyzed, and compared with the results based on center of gravity (COG)
algorithm and threshold center of gravity (TCOG) algorithm. The results show that the COR which is
more robust to variety of the noise strength and thermal blooming strength, can improve the wave-front
sensing precision of the Shack-Hartmann wave-front sensor (SH—-WFS) under low signal-to-noise ratio
(SNR) circumstance and restrain the phase compensation instability (PCI) induced by noise either, which
will improve the AO correction efficiency and stability under low SNR circumstances.
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Fig.2 Layout of SH-WFS sub-apertures and DM actuators
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Fig.3 Influence of photon noise and read-out noise on the Si
versus time with Np=50, when COG algorithm and COR

algorithm are used respectively
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Fig.4 Influence of photon noise and read-out noise on the Sk
versus time with Np,=100, SNR=13, when COG algorithm

and COR algorithm are used respectively

M, AT DLUE Y Bl AR R A G i, COG B
R AR A IE RO B AR T B ARk, Se M 1=
150 ms B Z IF 4f 2 BUAS T T R B 34, T COR 33k
XF I Y Se LA B A MRS 2540 T Y S TR 2 B 3R
B RPATRER AT PCL, X I KN Y R4 55
I, R COG BRiE I Se I AR 2 BN T et 3,
R SNR /N, PH A AG IE R FE RE 1Y, P i o 1
KFEA AR IE B IAFEE R A] g2 PCL & LY,
X — AT DL i B 5 25 R E

K 5 45 T Ny=100,SNR=13, % COG & i%
I, B 205 FR D6 256 AO R 58 A AL 15658 70 A
ME AT DL, COG B3 6 1 A5 A G o ™ A T
R AR TR 114 2 [B) /N RUBE Z AT, R 52 560 5 119 e
FERWZ A W AT & PCL & A 1) B B AR 1,
A 4 FE 5 A g 258 R COG kT, g
75 & T PCL, COR B35 W AT LU ff b0 ) L & A=

5 Ny=100,SNR=13,r=200 ms, K fi COG 53k, ik
AO RGEA H AL IA5 1G58 43 A
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