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Subset Ratio Dynamic Selection for Consistency Enhancement Evaluation
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Abstract Due to poor imaging conditions,a lot of underwater images require the consistency enhancement. In the subset-guided
consistency enhancement evaluation criterion, the existing subset selection methods need too much subset samples of a whole im-
ageset without any adaptation on data content. Therefore. this paper proposes a subset ratio dynamic selection method for consis-
tency enhancement evaluation. The proposed method further divides the candidate samples into several sampling subsets. Based on
a non-replacement sampling strategy,the consistency enhancement degree of an enhancement algorithm is obtained for each sam-
pling subset. By using the student-¢ distribution under a certain confidence level, the proposed method can adaptively determine
the subset ratio for a whole imageset,and the candidate subset is used to predict the consistency enhancement degree of the en-
hancement algorithm on the whole imageset. Experimental results show that as compared with the existing subset selection me-
thods, the proposed method can reduce the subset ratio in all cases,and correctly judge the consistency performance of each en-
hancement algorithm. With similar evaluation error,the subset ratio of the proposed method can be decreased by 2% ~14% over
that of the fixed ratio method,and be decreased by 3% ~9% over that of the gradual addition method,and thus the complexity is

robustly reduced during subset-guided consistency enhancement evaluation.

Keywords Underwater images,Candidate subset, Dynamic selection,Confidence level, Consistency enhancement
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Fig. 1 Flowchart of consistency enhancement evaluation criterion

with subset selection
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Table 1 Experimental results of SFR method on OUC imageset
Subset ratio D,, value Evaluation error ¢
10% 0.0984 0.0103
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40% 0.0909 0.0028
50% 0.08938 0.0017
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Table 2 Experimental results of SGA method on OUC imageset

Subset ratio D¢, value Evaluation errorg
5% 0.1005 0.0124
10% 0.0974 0.0093
15% 0.0961 0.0080
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30% 0.0858 0.0023
35% 0.0868 0.0013
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45% 0.0877 0.0004
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Fig. 2 Flow diagram of subset ratio dynamic selection
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imageset under HE algorithm
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