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Software testing research on wavefront processor of adaptive optics
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Abstract: In an adaptive optics ( AO) system FPGA-based wavefront processor ( WFP) suffers from difficulty of
hardware debugging as a result of the inaccessibility of intermediate results. In order to facilitate hardware debug-
ging of WFP also to avoid unnecessary damages to the precise wavefront corrector caused by incorrect output of
WFP during hardware debugging a method of software test of WFP is proposed and implemented. First the analy—
sis on the function composition and working flow of WFP is carried out and accordingly the steps of software test
are determined. Then tests of working modes and systematic parameters of WFP are designed by means of compa—
ring the returning data from WEP with the sending data. Further tests of wavefront gradients computation wavefront
reconstruction and wavefront control are developed by comparing the values simulated by the software with those
uploaded and by WFP. Finally this method is adopted in tests of a 97-element WFP and it is shown that the effi-
ciency of hardware debugging is improved considerably. The WFP which passes the above tests works well and
root of mean square ( RMS) and peak to valley ( PV) of the residual aberrations of the experimental adaptive optics
system is 0. 034 wavelengths and 0. 392 wavelengths respectively after continuous correction which proves the
effectiveness of this method.
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Table 1 Working modes of wavefront processor
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Table 2 Main systematic parameters of

a wavefront processor
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Fig.4 User interface for test of configuring

working modes and parameters
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Fig.7 Testing results for a group of wavefront

reconstruction calculation
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Fig.8 Testing results for a group of wavefront

control calculation
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Fig.9 Results of continuous correction

to initial aberrations
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