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Abstract: In consideration of the requirements of an adaptive optical wave front processor for heavy
computation and real-time capability. this article proposed an adaptive optical wave front algorithm
based on block processing for improving and optimizing the original ones. The algorithm calculated
the wave front slope by a reusing core module manner and complemented the wave front reconstruc-
tion with the decomposition of matrix-vector multiplication. In the pixel clock synchronization, the
entire wave front processing calculation was implemented, then the actuator was given to promote the
necessary momentum. A Virtex-4 LX80 Field Programmable Gate Array(FPGA) was as the core pro-
cessing chip to perform an experiment and the results show that the algorithm for the same size of a-
daptive optic system can reduce the hardware resources about 50% s by which the system’s wave {ront
processing scale is reduced. As compared to the original algorithm of 338 ps time delay after the frame
synchronization end, this proposed algorithm can complete the whole processing before the end of the
frame synchronization, so that the system improves control bandwidths. The improved algorithm has
been used in the original system to conduct a room light calibration experiment, and good results are

achieved.
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Fig. 1 Data flow of wave-front processing
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Flow diagram of real-time calculation for

Fig. 2

wave-front gradient

L][ﬁjﬁd‘ﬁ/\zﬁﬁﬂg ;%j][]%%sﬁ“%:ﬂj Zl'ili.ja
D0l W DL AEBEFE LT T ALEE 10 RAM

CiF

OB E BB, B Lk 2 M
B, AR R — R AT B R R T ALAR
Drailigs 2L B L 768 TE AR B 9 F 9L
% RAM 15 J

(DO BEE T AL RAT I B — % 25U 1 i
ALK AR 2 BBl 8 % B A 1S B B
Doad, WD L Doy L, FD T ARk
PS8 T B B2 T T AL AR B T O B e s
Vepot) o

(5) 4% 3 (5 0 BHE g » Vi 5 B3 2T 5
T FN IS 15 KO et » i AR VB A5 1 S50 ) 22
B Az Ay,

TE LRI S T

(DEARE DEE 2 AL — ARk
BT IO TR B B N A B S I O R
S5 FUAL (4 85 i T R

(2) =3 38 200 £ 10 B0 FUR e Tl e LR
R TR R

SCHR O T B4 I T A 0 0 i SR P e Ak A
FEATFFLAR g — AN 20 ST A B8 A e R A7 b B
I A R R B

Horb . D A2 AR B T 0 2o S S AR E A
G RZFPRE R A 2n N3 EZIREN R, 0N
FIE NG R G A T LR m 3K 3 & 4L
— B 2> m,

Ay A, Ay A,y Ay Ay Ay Axy — £y
O MAC RAM_ | |
] A L2 [ i
RAM
) 5 1.2n-1 i i
d. d
d- 22 21
2,2 2,28~ p h o
5 21 3.n- 32 31 Y
d,
dyon| | Fazl b2 [ | ]
[ Ey
RAM
.
on | [ iy i
[FIFO| | [FIFO] FIF FIFQ L, I
LT L RAM

IS 10 R e i |

Fig. 3 Flow diagram of wave-front reconstruction
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Fig. 5 Diagram of adaptive optical path

&6 45 T 3O 6 IR AR IE AT S 09 RCR X E
Bl M 7 FiiEl 8 Hnf LI H AL IE 5 B9 RE 2 46
EA T B,

&9 Sy 4 B 3k 72 v SR 32 3 A A A3 S5 0 Y
ATALFEA P, B A Frame {55 0 RR WA %%
55, 5B FEA5., DA_Done i D/A it 5E k&
55 . IWEIH A LUE AR 5850 FIH T AR+ 1L

() KW IE
(a) Uncorrect
&6 IR IERR AT B

Fig. 6 Comparison chart of light source correction effect
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Fig. 9 Time-delay of wave-front process
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Tab.1 Comparison of resource consumption of hardware
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