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ABSTRACT

In this paper, we propose a day and night fog
detection algorithm that is not affected by lighting
conditions. First, we present the definitions and the
extraction methods of fog features in daytime and
nighttime  environments, respectively. We then
propose the fog detection algorithm using a neural
network from the fog features. A set of experiments
has been conducted with images taken at various
environments, and the average recall of the proposed
algorithm is 97.5%.
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Fig. 1. Configuration of the proposed algorithm
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Fig. 2. Binary image of power spectrum in different fog
states (a) Foggy image; (b) Power spectrum cross-section
after fog layer image separation from foggy image; (c)
Binarization of power spectrum in foggy image; (d)
Fog-free image; (e) Power spectrum cross-section after fog
layer image separation from fog-free image; (f) Binarization
of power spectrum in fog-free image;
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Fig. 3. Graph of variation of test error with increasing
number of training examples
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[7]’s result | [2]’s result | Our result
Precision 98.6% 98.0% 91.6%
o Recall 68.0% 99.0% 98.0%
& | Fscore 80.5% 98.5% 94.7%
Accuracy 83.4% 98.5% 94.5%
Precision 82.1% 90.0% 98.0%
4 Recall 23.0% 45.0% 97.0%
B[ Fscore 35.9% 60.0% 97.5%
Accuracy 59.0% 70.0% 97.5%
Precision 90.4 % 94.0 % 94.8 %
g Recall 45.5% 72.0% 97.5%
£ | F-score 58.2% 79.3% 96.1%
Accuracy 71.2% 84.3% 96.0 %
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recall (R) =tp/ (tp+ fn) (13)
F—score=2(PxX R)/(P+R) (14)
accuracy = (tp+tn)/(tp+tn+ fp+ fn) 15)

o374 tp = true positive, tn = true negative, fp

= false positive, fn = false negativeS }elJIc}.
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