[ Downloaded from jgit.kntu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.20089635.1399.8.4.3.9 ]

[ DOI: 10.52547/jgit.8.4.45 ]

&?&b#idz:@u’ﬂgy;

‘j/ﬂ t o t _as # H‘“ﬁﬁutbu-ojcro_)le,_?o_ﬂnibs o & de
s e

; Jyr-25] Vol.8, No.4, Winter 2021

T e ¢o A

LA o
L,ﬁ:.mgj,‘gOJLn.o

DOR: 20.1001.1.20089635.1399.8.4.3.9

9 bl ;15095 (55w ST (gl dmbidoniy (Suliglggils cmac Al SO Slgdniny
V-89l o,lgalo pglai )0 b ul ylw

T S oL Loy Al b ShgS G

Ol ol (23 slroaSLails sy SlSe Sledbl g ()18 padds cwaige 0aSiils (6 1S (ggmiils - )
Ol oRails (g8 (slmoaSiidls oy« Sle Sledbl g (518 padds cwaige 0aSisls JLobiwl =Y

WA/ calie Gl 2l VPN VY cllie il s g

LRV

el sl ol gl 5 Lol ey 4y 005l oMbl gjlunsl Yl ol S5 305 by (gl lsabe yigliss 5515 psten 1o oo o
o @ dl e cpl sl ol il g oyl 5095 (6 5Le,IKST al 1o dla ol les g Lol 4 00glT ledbl (g5Lusl Sag3 0l g o o5
ol 55 sl a5 HB e <y Yl S S 05l 3 o slains 53 33790 sl il g 3 Shac
3 s ol 45 sty e elglS e et 55 e b bl e 5 bl (sl SAT sl s
&ly ol (e ol 53 sl Gooe (glygilS as laaSid sla S I (S oyl wlu g oyl (55le)KBT (sl (50 eaens
Broe 650k g)lene S il ol o el oads &l V=853 o lgale uglai jo byl il g lepl (o5l IKOT (6 3y prens St
oyfonle wilej S5 gl o lopl e g Lol 550 (gl )SiT (sl Giliseo slal b oolo ks 5 e (MUMtICIOUG-Net) auliiosiz
alh oolgiing (gyloans o sl ond olgii «ged golai s tiee aaz ssile Bl glacSsl olb Lelul 5 V-islS
e 428 o5 (sl s glaJuSiy Jolbis pae alls Jo (sl oz ablite (ga,5T @b Gulal 5 bl sl 5 ol (s3I T
S IS5 s Gy s Sl 0ol by Sloz @i b V=03 o jlsmle noas VY 5l eolitul b (golgiuy (bey 05 0 30
3,15 calids g yo 9 FL o ad (xKhee < b V= 53555 o)fgale gl acgaze 3l oslainl b gl ool oo ouiw )lael g (g 5Luooly
Sl KT o Sewlio o ssimolis AN LIS coypo bg ol wle WIS 6l AF 0 5 00 polie g ol WIS 6l A% 9 AY ol
P95 S 9 Gree 650k 4ty (hg) o bl 0 S Slesle ange a4 (oliws g bl ale 5 bl slactle Sl g

Awbiosiz H0slsels (Groe (5,50l ol Lo o pl V=355 : Laosly oS

*

Ol ol (ol s oRisls (8 slvoaSladls sy o e Dledlbl g (5518 paidi owaige 0SS )93l o 9 (5 kel 593 09,5 t00iiS aSlSe odiin g
SYAPNNNEOVY :yals
Email: rshahosseini@ut.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1399.8.4.3.9
http://dx.doi.org/10.52547/jgit.8.4.45
https://dorl.net/dor/20.1001.1.20089635.1399.8.4.3.9
http://jgit.kntu.ac.ir/article-1-736-en.html

[ Downloaded from jgit.kntu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.20089635.1399.8.4.3.9 ]

[ DOI: 10.52547/jgit.8.4.45 ]

Wbl oo (Spo odgdome o b call glls oS
b o,y a8yl e cpl ,o VY g VY] el lgss
wlo g byl glo by Bi> 5 g5l sl Gua
2V GlKe SSE @08 b opslas byl
anls V] ol coeal lls walies slaaiss
Gl KT cds 4y ol 5l la ol asles g Lol Bi>
e o)l cga Dol el aily bl ale g Lol
905t las 5o Lol aslu o b pl (g3l ST
L osoaxie slagados Vb GlKe SS& @08 L
Drl S asss g bl slass, 5l eslaxul
Mop Getle pla edle S0l Jolote sla s,
G50k sla g, ) eolaru! l)...>| 5 DIV sy
o i gl ol 48,5 O g0 [VA] G Gae
S35 » Bres 5ok slaghs, Sl eslanul b o5
ol S0p jedogle g (G slaJUS
OA S5 SS& &8 LAY lem 65 slao lgale
g e A Gl SSE 08 b=l e
oaolis e bl LS @, b Y- 3gl8
AY IS cds nuSles b ol (5le, IS8T 85 sgue
TSP W (.4 B UL R PR R T 4 IRCH WA
Gloasle sy 5l 256 byl ale g byl lacsl>
shls plzes (poai £ody 5l mhaw (ol yo Al

lise oo Ml
Sed (e N> by So il G o
5053 (e, 5T (6l Bres (HigleglS e
Slgiian V=395 olgale piglas 3l ol bl g Loyl
SoaSed (5,95 Sl p ooleiiny by, ol 00l
Sl oy Beee (SAeglS 5 (aSb
(Bt cpl ol el Sl anlacsis
Dk Als Jo axwgi )3 i 5 losy5055 0 Ftee

% Deep Learning
* Zi-Yuan 3
¥ Deep Convolutional Neural Network (DCNN)
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' Cloud and Cloud Shadow

¥ Advanced Very High Resolution Radiometer

¥ International Satellite Cloud Climatology Project
¥ Gaofen-1
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' Weighted Cross Entropy

¥ Single Scene

¥ Multi-Temporal Scenes

¥ Moderate Resolution Imaging Spectroradiometer

(MODIS)
® Landsat

* Sentinel-2
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¥'Max Pooling
* Average Pooling
* Min Pooling
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' Vanishing Gradient
¥ Exploding Gradient
¥ he_norm

¥ Activation Function
® Transfer Function

* Rectified Linear Unit
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' Multi-Feature Combined
¥ Multi-Scale Convolutional Feature Fusion
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Abstract

The reconstruction of the information contaminated by cloud and cloud shadow is an important step in pre-
processing of high-resolution satellite images. The cloud and cloud shadow automatic segmentation could be
the first step in the process of reconstructing the information contaminated by cloud and cloud shadow. This
stage is a remarkable challenge due to the relatively inefficient performance of the current methods in complex
scenes in multispectral high-resolution satellite images. In recent years, using deep convolutional neural
networks has largely improved the performance of cloud and cloud shadow segmentation. Increasing the
generalization capability of cloud and cloud shadow segmentation is one of the problems of deep convolutional
neural networks. In this paper, we focus on tackling the poor generalization performance of automatic cloud
and cloud shadow segmentation in Gaofen-1 (GF-1) images. In this regard, we propose a deep learning multi-
scale method, founded on multi-dimension filters, for accurate segmentation of cloud/cloud shadow in single
date GF-1 images which is based on a new multi-scale deep residual-convolutional neural network called
MultiCloud-Net. The cloud/cloud shadow masks are extracted based on a new loss function to generate the
final cloud/cloud shadow masks. The MultiCloud-Net was implemented in the Google Colab and was validated
using 12 globally distributed GF-1 images. The quantitative assessments of test images show that the average
F1 score, the average Jaccard Similarity Index (JSI), and the Kappa coefficient for cloud (cloud shadow)
segmentation are about 97 (95.5), 96 (94.5), and 0.98, respectively. The experimental results using the GF-1
images demonstrate a more reasonable accuracy and efficient computational cost achievement of the proposed
method compared to the automatic cloud/cloud shadow segmentation performance of two advanced deep

learning and statistical methods.

Key words: Gaofen-1; cloud; cloud shadow; deep learning; multi-scale convolution.
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