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Objective Assessment Method for the Clearness Effect of
Image Defogging Algorithm

GUO Fan'? CAI Zi-Xing!

Abstract Since there is lack of methodology to assess the performance of defogging algorithm and the existing assessment
methods have some limitations, two new methods for assessing the clearness effect of image defogging algorithm are
proposed in this paper. One is using synthetic foggy image simulated by environment rendering or transmission map
to assess defogging effect in full-reference way. The other is constructing assessment system from the perspective of
human visual perception to assess the algorithm performance comprehensively in no-reference way. Experiments show
that both methods can assess the effect effectively, and the evaluation results are consistent with our subjective perception.
Compared with other existing methods, our proposed methods can assess the effect from the construction of simulated

environment and human visual perception, respectively. The new methods can obtain a comprehensive assessment results

as well as provide a good practicability and reliability.
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Fig.1 The defogging results and their contrast maps
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Fig.8 The variation of CNC by adjusting n1 and ng
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Fig.9 Defogging effect comparison for real scene images
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Table 4 CNC index computed for the three
compared methods
CNC Tan Jji Tarel J5ik He 7%
9 (a) ~ (d) 1.13 1.16 1.06
9 (e) ~ (h) 0.94 1.39 1.26
9 (i) ~ (1) 1.49 1.21 1.95
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Fig.10 Defogging effect comparison for synthetic foggy

images and real scene images
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Table 5  Results of contrast enhancement assessment method on Fig. 9
5 Tan 772 Tarel J7i% He 771k
e 7 o (%) e 7 o (%) e 7 o (%)
K19 (a)~(d) 10.239 2.7029 0 10.2197 3.8801 0 6.5036 1.2876 0.0139
[ 9 (e) ~ (h) 0.6862 2.8696 0.4954 0.7392 3.0083 0.0013 0.3442 1.2023 1.5952
9(1)~(@1) 0.5322 3.1269 0.8492 0.785 2.0673 0 0.6589 1.6112 0.2071

6 RIMATCIT R w5 400
Tarel Fil He SHILMPFO bR

Table 6 Index for Tarel’s and He's algorithms computed by using the proposed assessment methods
A TLFE Ik Tarel J7i% He J5¥: Tarel Jji% He J5j#:
PN AR - o o o -

(ML 25 F1 55 ) (ML 25 185 ) (ML 25 185 ) (b RER) (9br 55 K IEB)
AD 73.01 45.75 22.94 20.08 15.92
CNC — 2.52 2.74 2.59 2.78
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Table 7 Results of contrast enhancement assessment

method on Fig. 10
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Fig.11 Index statistical results for test images
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