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% Support Vector Machine

7 Neural Networks

8 Convolutional Neural Network

9 Function of Mask

10 Automated Cloud-Cover Assessment

Do

S0 Slelbl (59ld | wdigo — pole oy s

1Fo 1 jub @ pguw o lod @ pas Jlw

doddo —

2 Gy T 2)l52 (65,18 5l Bl =l S92
om ol el aliogdioe ojlgale s plase
Gogaad ol s Sl aile jeo 5l roew
ey s (slod (3351 Cewd 4 5 (rae) hans b
Sds kS porie &5 WS (o0 axle JSia L)
38 00 g sl ids g soal Cwo 4 Sledlb|
5% alllae 9550 dilato 5l Rl oy gl & Sl 0
Sl ol iy TF 5 ¥ ¥ 0] 5 co s oy
SR )3 $)58 9 b SIS i 3l
Se b rpeal )L oS Ll e allie 90
09 29 b 0l ol (2Rl AL e Sl
SladeSy @loled Grizren Bl cod pislSal
Olyie 4 Wl oo pgal pl Gidgy 32)d s 5 5 2
a8 S ;- ays )l p gl (99 B89 sl ilne
Sloylsalo wolar jo ol e as [V 97 O] 065
sladbw p3 el )3)55 5 VL Coeal | 6598
o= 2 @loled 4 yo ol Slinio (3
O alox 5l (sloylsalis yyolss i liseo gloi
Gk 5T i Tlangie 290 b il pglas
Lol Ml 51 Tl 2929 b (5,1 20908 @i
S SSE 08 Ly (ol 38 sole b

LVY gV QAT Wlos S eolaiwl ¢yl
-09=23] 5 eolaiuwl b ylgs so 1y Cawad polas ;o Loyl
s gylel glahs, 5 by el b o
sonliie olul o Lol oy il slasigloj ol
sloash 1) Lk (5, slaaih 1) b
Jle plgte d 0ol Grdo prolie pilus by (eatlisly
“Gi o Peand Jlo i S (LS gy el
aliwlos g0 b SO oplplo syl 1,8 sgame b

! Landsat

2 Moderate Resolution Imaging Spectroradiometer
4 Sentinel

4 Medium Resolution Imaging Spectrometer

’ Normalized Difference Vegetation Index
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! Haze Optimized Transformation
2 Red, Green, Blue (RGB)
3 Red, Green, Blue, Near infrared (RGBN)
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\ https://github.com/SorourMo/38-Cloud-A-Cloud-

Segmentation-Dataset
2 Operational Land Imager
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I Fully Convolutional Network
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Abstract

Cloud segmentation is a critical pre-processing step for any multi-spectral satellite image application. In
particular, disaster-related applications e.g., flood monitoring or rapid damage mapping, which are highly
time and data-critical, require methods that produce accurate cloud masks in a short time while being able to
adapt to large variations in the target domain (induced by atmospheric conditions, different sensors, and scene
properties). This research presented a deep convolutional neural network for cloud detection in the Landsat-8
dataset at the pixel level. Two key components of the proposed network are convolutional layers in the decoder
branch and two convolution kernels in various scales. The near-infrared band in this study was added to the
network inputs, including red, green, and blue bands, in order to improve the network performance. In the
proposed network architecture, the encoder-decoder branches which are symmetrical with the density of
feature maps resulting from the multiplicity of filters and the designing of multi-dimension filters, provided a
local and general context for the accurate identification of the cloud and its margins which are used to extract
the spatial features in high-level scales. However, multi-scale feature maps will be sampled and integrated to
accuracy o-generate high Finally, the proposed method uses 3500 patches of Landsat-8 satellite images with
various cloud challenges by using several kernels in sizes 3 x 3 and 5 x 5 with an F1-score of 96.6 and a
Jaccard index (JI) of 93.5, provides a higher accuracy than the other methods. In general, the suggested
method outperformed the alternatives in the same, uncorrected data set in terms of accuracy, particularly in
regions with bright surfaces. Due to the effectiveness of the proposed framework, it has a lot of potential for

practical application with different types of satellite images.
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