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Abstract: A wave-front processing algorithm was proposed based on Field Programming Gate Array
(FPGA) for improving computational complexity and real-time ability of adaptive optical systems.
The reuse of core processing module was used to calculate a wave-front slope, and the decomposition
of matrix and vector was used to calculate the wave-front restoration. Under the synchronization of
pixel clock, the whole wave front was processed and the momentum required by an actuator was giv-
en. A piece of Virtex-4 LX80 FPGA was taken as a main chip to perform experimental verification,
and the experiment results show that the algorithm reduces the hardware resources by 50% , and im-
proves wave-front processing ability of the system. Furthermore, all of the wave-front processing op-
erations can be implemented in the current frame before the processing end, which improves process-
ing speeds and control bandwidths of the adaptive optic system. The new algorithm has carried on the
correction experiment of the laser light source for a Shack-Hartmann in the room, and it shows a high-
er concentration ratio of light source.
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Fig.1 Sub-aperture layout of Shack-Hartmann sensor
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Fig. 2 Effect of light source correction
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Fig. 3 Time delay waveform of wave front process
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Fig.4 Image sequence of light source before correction with

[+=100 Hz,n =15 cm,SNR=8 and f=1 000 Hz

K5 4 f,=100 Hz.rn =15 cm.SNR=8. f=1 000
Hz W4 1E J5 B 68 7 3 B4
Fig.5 Image sequence of light source after correction with

Jw=100 Hz,n =15 cm,SNR=8 and f=1 000 Hz
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Tab.1 Comparison of hardware soure consumption

between proposed and original methods

Slice(35840) LUT(71680)  DSP(80)
SR 12 455 17 547 40
RS 5 355 9 407 13
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