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Table 1 Chi-square values of maximum entropy algorithm and RL algorithm (unpreprocessed)

Algorithm Chi-square value
Maximum entropy algorithm (background noise u) 1116.8
RL algorithm (background noise u) 1129.7
Maximum entropy algorithm (background noise 5u) 33.81
RL algorithm (background noise 5u) 33.70
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*2 RAREEMRLEZENRHE(ALIE)

Table 2 Chi-square values of maximum entropy algorithm and RL algorithm (preprocessed)

Algorithm Chi-square value
Maximum entropy algorithm (background noise ) 5015.0
RL algorithm (background noise u) 4330.6
Maximum entropy algorithm (background noise 5u) 3547.6
RL algorithm (background noise 5u) 2338.6
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Fig.16 Comparison of the chi-square distributions of
different algorithms for background noise values of u
(preprocessed). (a) Maximum entropy algorithm, (b) RL

algorithm.
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Table 3 Authenticity test distribution statistics table (unpreprocessed)

Background noise u

Background noise 5u

Background noise 10u Background noise 15u

Larger Larger Larger Larger
. Peak value Peak value Peak value Peak value
Algorithm deviation deviation deviation deviation
at 0 . at 0 . at 0 . at 0 .
point point point point
Maximum
entropy 145 1047 17 1288 0 1318 0 1320
algorithm
RL algorithm 165 1046 24 1287 0 1318 0 1320
NNLS 188 1029 24 1287 0 1318 0 1320
Conjugate
gradient 45 1076 23 1287 0 1318 0 1320
method
R4 BEIMREIHHITRFLIE)
Table 4 Authenticity test distribution statistics table (preprocessed)
Background noise u Background noise 5u Background noise 10u Background noise 15u
Larger Larger Larger Larger
. Peak value L Peak value L Peak value L Peak value L
Algorithm deviation deviation deviation deviation
at 0 . at 0 X at 0 X at 0 .
point point point point
Maximum
entropy 1011 2 1093 38 1075 39 1063 38
algorithm
RL algorithm 1026 7 1076 38 1035 45 1023 37
NNLS 1083 33 1139 46 1087 69 1070 40
Conjugate
gradient 1029 94 1081 89 1023 119 1017 80
method
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Research on Image Reconstruction Method of Lunar Hydrogen
Distribution Based on Simulation

MAO Xjao-li!  ZHU Xue-bo! MA Tao? CAI Ren-wei? WU Ke-fan?

(1 School of Electronics Information & Engineering, Nanjing University of Information Science € Technology,
Nanging 210044)
(2 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)

AsstracT Obtaining an accurate distribution map of lunar water hydrogen has significant scientific
value for research on detecting water ice and for future deep space exploration. In order to effectively
explore the water ice resources on the Lunar, it is necessary to accurately detect their distribution. In
practical applications, a point spread function with shifting characteristics is constructed based on the
detection principle of neutron detectors and the process of satellite image degradation, due to the lack
of effective and reliable image sources. The point spread function is based on the kappa function. The
image is blurred and noised to create a simulated detection image. Then, the maximum entropy algorithm
and Richardson-Lucy algorithm are utilized to reconstruct the simulated detection image. The evaluation
criteria for comparative study include visual effect, chi-square test, and authenticity test. The experimental
results show that direct reconstruction cannot achieve optimal reconstruction results under both low and
high levels of noise. After applying denoising preprocessing, and ensuring the safety of the chi-square test,
the overall effect of the reconstruction results is found to be better than before preprocessing. Additionally,
there is a significant reduction in the number of points with large deviation in the authenticity test of the
reconstructed image. This indicates that the reconstruction results are now more accurate and reliable.
It will provide more accurate data support for the exploration of water ice resources and deep space
exploration.

Key words space vehicles: instruments, planets and satellites: detection, techniques: image processing
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