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Inputs:

Multispectral image contaminated with dilute smokes ([M]nxb = [M1, Mz, ..., Mp])
Multispectral image size {(row, column) | row x column = n}

Spectral band numbers affected by smoke A = {1, 2, ...}

Spectral band numbers not affected by smokes B = {5, 6, ..., b}

Outputs:
Refined affected bands

FOR i in all {A} members

| BEGIN

A
Vi=

=[1, [MP]]>A - m

1
2
3
5
6
7R
8 ||
9 || m
101
1
121
1

|
|
I
0]
1]
2|
3|

| [MB] € multispectral image bands corresponding to the B set

|| Vi=T[1, [MP]] x([1, [MPIT"™>[1, [MP]])*>[1 [MP]]">mi- m;
| | CleanMask; €< Vi < estimated threshold via the standard Otsu method
Refine the CleanMask; with the closing morphological operator
[MB]CG Non affected spectral bands located in the CleanMask;
< i"band of {A} located in the CleanMaski
= ([1° [MP]™<[1% [MP]])*x[1 [MP]]] "my

CleanMask; = CleanMask; U V; < estimated threshold via the standard Otsu method
| Refine the CleanMask; with the closing morphological operator

14| | m§* < i"band of {A} that are not located in the CleanMask;
15| | V£ € Vielements that are not located in the CleanMask;

16| | m{"=m{"+ V&

17| | Update M by mg*

18 | DO UNTIL CleanMask; = [1]nx1
19 END
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Abstract

Widespread wildfires and the resulting smoke are common occurrences in various regions of the earth’s
surface. Identification of the contaminated areas and crisis management require the classification of the areas
affected by smoke. On the other hand, the visible spectral bands in the satellite images are affected by such
phenomena, which blur the clarity of these images. The elimination of the smoke trace from the multispectral
images is a common way to increase the clarity of the images in this regions. To address this issue, a repetitive
regression-based method is proposed in order to reduce the impact of the dilute smoke on multispectral images.
The occurrence of large residuals when the affected bands are estimated with the non-affected bands, is the
motivation for designing this method. The method involves iteratively applying the residuals from the
regression models to the probable smoke areas after refinement and localization, which corrects the spectral
observations in the affected bands. This method is an iterative one and in each iteration it eliminates a part of
the smoke trace. This solution maintains radiometric content in clean image areas and significantly improves
the image clarity in smoke-contaminated areas. The results show a quantitative improvement in the correlation
between the corrected images and the smoke-free ones in the most affected spectral bands, on average 14.2

percent. This method can only be used for the dilute smoke with a visible background.
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