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Abstract; For the purpose of detecting and locating faults in time during the running of adaptive optical
wave-front processor based on Field Programmable Gate Arrays (FPGAs), a fault diagnostic system ( FDS)
is proposed for this wave-front processor. According to the requirements of debugging and operating, the
system can provide real-time feedback of the results and states from each part of the wave-front processor to
upper PC, locate faults, and analyze data error. The fault diagnostic system was tested on 137-unit adaptive
optical wave-front processor platform. Experimental results indicate that the feedback data from the monitor
system and the relevant information are pretty matched with the corresponding theoretical values, and FDS
can also detect and locate the faults in time, during the real-time correction of the processor. The system is
applied in the large foundation of high resolution imaging telescope adaptive optical system, which is able to
reflect the process and relevant results of the adaptive optical wave-front processor intuitively, detect and
locate the source of faults in time if faults occur, and greatly improve the testing efficiency in both hardware
and software. Meanwhile, analyzing the results from each stage contributes to improve the calculation speed
and precision.
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Fig.1 Block diagram of adaptive optics wave-front processor
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Fig.2 Block diagram of fault diagnosis system
for adaptive optics wave-front processor
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Fig.3 Principle diagram of the fault diagnosis system
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Fig.4 Data collection flow of the fault diagnosis system
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Table 1 Zernike coefficient (diagnosis system )

Z3 Z4 Z5 Z6 Z1 Z8 Z9
0.012 -0.022 -0.007 0.001 0.020 0.006 -0.010
Z10 Z11 Z12 Z13 Z14 Z15
-0.007 -0.005 -0.012 -0.005 0.000 0.001
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Table 2 Zernike coefficient

Z3 Z4 Z5 Z6 zZ1 Z8 Z9
0.013 -0.020 -0.008 0.001 0.023 0.006 -0.008
Z10 Z11 Z12 Z13 Z14 Z15

-0.008 -0.005 -0.012 -0.002 0.001 -0.001
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Fig.6 Partial interface of fault diagnostic system
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Fig.7 Partial interface of fault diagnostic system
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Table 3 RMS and P-V value before correcting

RMS RMS(FDS) P-v P-V(FDS)
0.215 0.212 1.225 1.224

=4 BREFRMSESP-VE
Table4 RMS and P-V value after correcting
RMS RMS( FDS) P-V P-V(FDS)

0.089 0.086 0.463 0.467
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