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' Refined Deep Residual Convolutional Neural
Network
" Residual Connected Unit

" Dilated Perception Unit
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' Atrous spatial pyramid pooling
¥ Encoder - Decoder
¥ structural similarity(ssim)

*improved generative adversarial network

S5 =2by S5aT8 50 5l 055 G o L]
3 Skae 39—t 1yt 9l (235 2,5
a0 ,S eola il (B3ls 1y uy Jo—b ,o RDRCNN
L gl 5l ools acgaze 50 g9, — Lagiolaj!
St slas lone 3, Shae b 085 plowil Yo
L o] lo g, lome gl 5 onls oyt | ool
2l A5 00,5 i, S S slas Lans
gl Gl olering oy, Fhe 2 easmsglis
ohtSea 5 (I DY 050 oomn e S 5l Lol
SLoaSid dguge jshaieds (g, «slallie )3 (V+19)
935l o psloa 5l Lol gzl sl (oras
e S5y 55 05 b bayTaisls sl 1, olgy
b iy 4D - LinkNet ool Sllxe o),
WD Sletd B A dz g b Culesys S
B - D - LinknetPlus sLb (5,50 a=8logugs omas
sl ploel pmac slodaSll o dslie g aislo
adlogags (smas soaSed o ol (las ol s
Gl o g0 cBo oloul g Sl o3l rals o
OHSe g umw IVF] el 18 jaita ol 2 5]
slesls aSlls zly2uul gl was g, S (V419)
Dense  Joo So 3l eolaiwl Ly 903l jioriw polas
w50 )l (5938 sla S 5 sl wax L UNet
JLasl slaaslg 5l Lagl solgsias Dense UNet
Gl gaayy jo JLaslly a5 sg oois LS5 o T e
5, o i |y Gilidee sla o lésl aSs
Yhzgog b osls acgomms 93 )3 atd iy (b9, o Sles
IS S ol gaaalad an b anslie jo
Ol I S o @l (S psbar ad ) e
bl )3 ol gzl sl Wlgs o 398 b9, 45 0
oLSen g o5 . 1V0] 8,5 18 oolatuls g0 ooumn
s 5l o], zlyse il lee Ly gladlia (Y+VA)
S5 ol oolaiwl L YU SCS& )08 by (glo,lsale
Baal soleiin Joo sl plosl 4 Goree
sslai o Laosls Sl 5 o ledbl o] 5l
plos! Laol, aSeds gl )2l ©85 9940 9 599l o


http://dx.doi.org/10.52547/jgit.9.3.109
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.3.6.7
https://jgit.kntu.ac.ir/article-1-840-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.20089635.1400.9.3.6.7 ]

[ DOI: 10.52547/jgit.9.3.109 ]

4S 05 ol 5l (Sl alol> s aisls slariny 8o
w Pl el g coo o35 JelS slajline
slo Hlis )5 0ols degerme SO 0 05 sl b))
i b glanlie asllas )0 DA — CapsUNet a5
33 dogr ea ol T3 4S5 ee (6,050l o,
Wl ol o INV] cal 56005 5 5 ol gl S
Slalllas o o )Lil ] 4 a5 598 Slidss , ogdle
Bblis o oly as)le zlpuul jslatea oo 5,50
9 Y’\ 5"“ Alq 5YA 5YV 5Y; 5Ya Alf 5Y\~ 5YY] ‘5)-9{‘.:)
5l oola ol Ly [¥O g YF oY o¥Y] o omis i 5 [¥Y
el a8 Falosl (DNN) © Gae  oae sloaSiis
ST el oleiwl BB gabms Slool 5l as jeboylen
zl il gaan o a8 Folol Olllas § Slado
3 ooleiwl Ly (6 i odzn 3blos 0ol as)le
poleal a3 Falxl YU Sl SIS & a8l glas
43,55 1,8 oolaiwle g lawgio Sl SIS &0l
o9 polas 5l aSh 0,55 soliiwl (YT L lawgie
)‘ o4 [ o‘) M)Lc C‘)M‘ )B.E.md; PN Y—J.»...».,...u
30 18 el sauzeslal Guos L;).:fél.l ‘_gL:bw_‘L.i)ﬂl
asjle glpl coz b ol sl ks @ios )l
S r5ols slagby, sl skl b ol 42 )3 ol
sl o palai 5l po )L i gl asl o
oslaz_ul d.i»._.w W)LV.C‘ 9 JJ)HT 6‘)_: i
Gt S0 p2 5951 g0 3l cplplas sl vales
Y SO 0929 0 aslis cde 4 RDRCNN 4 FCN
Lol oYt jus g 280 pizman 5 Jol5 (p2lils
gl cz dgzse glaae Ko b anlie o
23,5 o oolaiwl (g pedyg,0 ol ) 4o

¢ Deep neural networks

S0 Slelbl (59ld | wdigo — pole oy ks

\Fco_j#L,._;opyquln.a‘bopg.'udLuu

g 3 (Yo +) o) Ken o 30 s .[\/\].\me@
Ll 5,253 S Jolls o8 55 pake i i)
TEC .05s,5 oolaiwl olgs poluas 5l oolaiwl b ol
) sl ol 59, 2 ol glyAeil csoleriny Broe
Gas JWl (6 ,F0b S oo oo plol dd> 0 g0 5o
S shlo Goee TEC (g, (o295 gunail
e 3L YL Y A aal cass 4 VYV awgie
TEC (jored 04 (Bues G S0l o bl sla g,
aibe ol slo,las 5l 6 YL e 5—os
Dl ul_ma |) F, )L»..uo‘ 9 S sQé}gJAlS (_gLfb)L.sm
TEC a5 045 o] 51 S ssalcawsns b IS sba
Ao SO )0 slools slaasis sl (o Gaee
(V) ohlSen 5 el [V Alaal aaT)ls 6 0t
sl by, 5l Ghol g5 ez ol o (iedos o
G slaaSl gans Jos da (Gaes 5 S0k
iz b JLdslpls SLals 4Ss (CNN) ¥ aglils
355, alog 1y s CNN (sla Jows 5 (FCN)
C.:Lu ..\_:Q)S JL_A.C‘ o‘) d_.a)Lc C‘)M‘ Sy QL.Q)
A b e ool 5155 o Sles o e a5 ol ol
&lp Frojletel lxe g conl oeelgils Gaes slaaSll
FCN - 32 4 DenseNet g, cadgo yugSae slo Joe
o g Sl ol O 565 g by pslad poad Jlee!
el odelcawods 7AF,00 5 7A0,YY A% A s
SLYYe Jls o sideh ,o oS gy, Y0
U- by, 4 a>95 L (DA - CapsUNet) aox> JguuS
Lo Sy oS 5 Lol ad e gl il ol Net
il 9o 03 Sla Fhg 9 JomaS Slaled Sie

' deep transfer learning with ensemble classifier
(TEC)
¥ Convolutional Neural Neworks

¥ Fully Convolutional Network

¥ patch


http://dx.doi.org/10.52547/jgit.9.3.109
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.3.6.7
https://jgit.kntu.ac.ir/article-1-840-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.20089635.1400.9.3.6.7 ]

[ DOI: 10.52547/jgit.9.3.109 ]

E2oc uoac sleeSub 3 Sdac swwlio g (L)l

Ul g 55305 Gl Culad S

Gl ol oa oo”T V) Jgoz 0 a5 jsbylen
Lo gl pdS g Slorsrar plas l)ls a5” MSIL2A
‘.A_>‘o~\_~u LE)‘\J)—')J?—&GJ ‘@Jbl_u ULQ)W& L).a.a 9 AQond
3 8090ke WL Y 5l g ol 5o .08 5 o el
S Glgs a5 (F) jumw 9 (F) 30,8 (A) S0
3l aS g 9dban 0gi o ool ciyls e Ve SIS
sl (g e 0 3 GlaSs) 4 o ol
JSai 1y QI (S oS 5 SG 5 eadosls olais
oals ul—MAJ ool S)9e )ng..a.’ (Y)Jiw o .MQGA

Sl 00

o9 9 8lge Y

Ol =t V-Jistw 6598 pgbads 5l Guios 5o
Ol duall oas ;Ko 08V polal wud gly
Ladums (mimyliel g (oj90l (sl 0l aalgs o L2
sla o L LaaS i 3l izmen 00,5 o oolaiu!
il 2l o Ubjsel yskiioa; RDRCNN 4 FCN
S Ojpo (nl a0l e 185 0 e 398 nuglal 5l el
el @bt g oo izl slal (55, 355 loases
o )le ghinl adg) (IS )sbar ol aaalys 4l
el sadosls las (V) JSK& o ol

V- s (6398 palad (g3bwoolal 5 310 1 i)=Y

V-Jiiin 6,9 pobad 591 goz 5 35

!

!

‘ bl G5 ez 5 il osbel ‘

‘ (FCN) s bors (~lyb Fi

(RDRCNN) (s loxe )b

{

i

\ Jse il e 5 g0l ‘
’

Joe 3l g 5 24 ‘

.

).nsLa.\ )| o|) M)Lc C‘f?{....;‘
(FCN) Jao bl 5 Y- Jociws

)l al) A..b)Lc C‘;:C...u‘
(RDRCNN)

!

S Jow bl poly as ke 7l sen] cds aslio 5 2L
Y- i ol 5l Lol> (RDRCNN-FCN)

ORI (ogtche Joe 1) S5

oolawldya0 polai 4 bgy o wiledbl ) Jous

S S s Gl Ll 9ba
Ve YoY./s Yo¥-A RN
Ve YoY./s Yo¥-A RV
Ve YoY./s Yo¥-A s
Ve YoY./5 Yo¥-A 5058
Ve YoY./s Yo¥-A Sl
Ve YoY./s Yo¥-A dos)|
Ve R Yo¥-A olzile S
Ve R Yo¥-A slais

11


http://dx.doi.org/10.52547/jgit.9.3.109
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.3.6.7
https://jgit.kntu.ac.ir/article-1-840-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.20089635.1400.9.3.6.7 ]

[ DOI: 10.52547/jgit.9.3.109 ]

S0 Slelbl (59ld | wdigo — pole oy ks

\FooHL‘(n.ngUOJm.midhu

oLisle S

Glizeo s o 3l oolasiwld g0 Y— Fucoow pglai :Y JSC&

Al ales  Byre ooliiwlege sld Jus 4 aslol jo g
$9) rs—as Slakad ojll Gros 650k (5,95 b
5 iz ol 53 lple ¥ el S50 ol s
YOPXYQF g gy gojlosl L LSy wlalad
(MJgaz ;0 a5 jablan 090 o colaiwl JuSy
Slasy i bogy o polal my 3 A IS 5l 090 oo cowlive
aS wah gzl 2l YOPRYOF gojlail b aslad YASF
(gl (Sladiges camliol Dlalad (g5lolaz I m
3 o @Bl 0 o] s 4 Gl g (o, L]
A e el Olbkd o Sesksl 5 (glulax
295 w28Vl o e laosls (lgrear ol
SAYL B b aS jgar axkad Voo slasy oaibe U
lwosls e ca o Sog cad (A Ty
= oole Sy wlalad gak Caleiyd 5 (i jliel

glige yre 4SS ay (el slaools lgica,

6)‘;\—?&(‘—*“-?)-) n_:l_..l.o.c ‘ﬂjL,aS 6)'LMJOQLA] )| o
35 oo ool e 138l 5 ) 6550 e Lol s )le
Sl gy UJ‘ aQ 6)‘0)44\494.: 609.....) UL:.A u.g“ 3
A oly asle 4y las a5 Sle JuSy play aS
ol el 1A ols wiales  plaisl sss 4 ol ) cunz
J2 ool asle olulil 5 asis S jshiie
dg_w‘r.c solaz_wl ‘Si‘L_M.O 6&..»)4_&]43 )‘ ﬁsl_.ai'
J=B &jmoan Y0 50 pglial Se B (S jgbas
GLAJ._JlB ;a_.o)s 9 (Tlff) Yool 0O jum 3 (S P
¥ Slly s ica a8 sa b6, 0 oz
l_g .A_v‘o\.\_mu_w‘o).' ).vgl.m) S9y )‘ L;.\.M 9 sl
&S ibwe 3 PNG) ™ o bl aSits 81,5 e 8

! Tagged Image File Format
2 Ground True
3 Portable Network Graphic
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Abstract

Road extraction, using remote sensing images, has been one of the most interesting topics for researchers in
recent years.. Recently, the development of deep neural networks (DNNSs) in the field of semantic section has
become one of the important methods of Road extraction. The majority of the researches in the field of road
extraction using DNN in urban and non-urban areas has been carried out using images with high spatial
resolution. In this research, for the first time, to extract the road using DNN, the images with medium spatial
resolution of Sentinel-2 sensor were used, that is the image of Tehran was used as test data and the images of 7
other cities (Mashhad, Isfahan, Shiraz, Tabriz, Kermanshah, Urmia and Baghdad) were used as training and
validation data. In the Meanwhile, after preparing and labeling all the pixels related to the road surface, the
images were converted into 256 x 256 pieces, and after separating the unsuitable parts, for test, training and
validation data, 135, 1500 and 100 image pieces were obtained respectively. Finally, deep refined residual
convolution neural networks (RDRCNN) and U-Net, that are based on fully convolutional networks (FCN),
were used to train and extract the road complication. The results show that both RDRCNN and FCN models
have well identified and extracted Tehran urban road network from Sentinel 2 images in comparison with the
ground reality data. Meanwhile, the FCN model performed better than the RDRCNN model both visually and
in terms of accuracy assessment metrics, so that for the FCN model, the criteria Recall 82.92%, accuracy
77.67%, F1 score 77.53 and overall accuracy 96. 30% and for RDRCNN the criteria Recall 80.43%, accuracy
71.37, F1 score 72.14% and overall accuracy 95.71% were obtained. In general, the findings of this study
show the potential of using DNN methods to extract urban roads using images with medium spatial resolution
of Sentinel-2.

Key words : Deep Neural Networks(DNN), Road Extraction, RDRCNN, U-net, FCN, Sentinel-2, Medium Spatial Resolution.
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