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Urban Growth Prediction using Sentinel
Satellite Images by Neural Networ k
Method

This research aimed to study urban growth modeling of Rasht city
using remote sensing and neural network techniques. To this purpose,
land use changes have been detected by analyses of Landsat and
sentinel images. Due to improvement of spectral and spatial resolutions
of sentinel images compared with Landsat ones, it seems to observe
improvements in the accuracy of image processing and monitoring of
temporal changes. Map production from images was carried out by
combining several classification methods using a decision tree
approach and achieving best results from the Sentinel image with the
Kappa coefficient of 0.92. For growth urban modeling, the images
captured in years 2000 and 2011 were used in a neural network. In
order to validate the model, the 2017 map was predicted using the
generated model. The matching of the predicted map with the 2017
reference map based on the overall accuracy and Kappa coefficients
was 0.9113 and 0.8422, respectively. Finally, according to efficiency of
the model, the proposed method was used to predict the 2025 map.

Keyword: Sentinel satellite images, Urban growth prediction, Decision tree,
Neural network

i) .
ooy ¢ ol 99 (g | By i
yely A3y 3 A 09 o1y ki 1S

sy oDl o1 ol

(§ Pyt 09,5 skl T YIS o9 g0
ol y ¢ o Musl B3] oKzl pumely Sl

FPANAFPITE g ISyl b nttuns®

m.nikfar @mail.kntu.ac.ir

Sh. Akbari Poorsalimi®, M. Sc.
Student, Remote Sensing, Islamic
Azad University Ramsar Branch,
Geomatic Department

M. Nikfar®, Assstant Professor,
Islamic Azad University Ramsar
Branch, Geomatic Department

*Corresponding Author, Postal Code:
46919-66434, Ramsar, IRAN

m.nikfar @mail.kntu.ac.ir



by dw LS > By (o dilate ) ()8
Jas! @Sls smas ASd (6 S prenal By (gliddbs
5 oidey (saaib gl ¢ Kan 5 ola [A] 58 eolid
A gy 9 Wil e ool b3 s (8l)] )8
@ ) TM/ETM+ jolas b 3L 5 )] 0,8 ool owas
9 by 95wy dilale g (B ac &S (639)9 loie
Lgl.m@ b)g)lf 4 dog L] .b’))f ANTAR Ué‘l)\ Lg);.)lf
GilwJde ol yimgh > (i M) (SilwJde O (mac
Cuwdd) g Justiw (glojlgale yglas ) ool b oy pods dmwgs
Lgﬂ)lf ‘_;Lmd,&aj .\Jy o> )915.:.4: Y Sl 045 Pb.dl smas
w;ubﬂ 3 ENVI 53 4 ARC GIS10.3 L;Lm)l)‘élp)s )'l

Cawl 04 odlésil u.LA )‘ emas é\fw»

drwgd (gilwdae jolieds galouiu (W9,
R
Silwdse yshaieas 5 el gy IS Uolpe N USS 5

aislsy byl 4 jlass] 4 delsl ) oS o 1)) (g 0 dawgs

Cw] 005

( g 33

laeals 5500 e

G3jad rlbaisel a5

(Slrand ades < b (el g, Jlas!

w58

il

T e |

S e D)2

4

3 el gland b s

L e 50 il J e
6-x-1 &y lona

6 ped At g s Je _<

Lol 85 bl

Je (e Come

el el Geoin
v L

(B S Sy Swaiie 9 il Jde Sl O )lagls =Y UK

RS 1250 9 (g0 1928 151 Sy o
doddo

By 2 b lojer (mej (b (Sl ids o pulipw )
OB b gblie 2l [V] Wl 15 oobj il cou s
ey ol gl (spd gble JSb > (S3dsS]
9 RS Dby » Jyolnd St g ljred &l (gjy5lis
Sl Cnpmte b rolRins g gl do K o
5 loslgale wolas 3l sl [V] 29y 00 Hloud sk yod
Slyedl (b Sl dlowg Cnyite 190 3 Hlomie (SjesS
ly Gy cpyidn o 0 (o) )8 gl g (e
Oloj cpieS L 590 5l iovus ailojlin (slaodls ) edlawl b o)l
99,5 plidl Lol)l (gla g )8 sl 4 o (g0 Ao g
ly Ol G cilizee Jloj (slooygd )3 (ol Bulio b usuw
ot 9 Sileand ) ST sladle Glp wd 435 5 b))
degomo oS (smad (Shydely diwly Cped  [Y] o)
SShal ay s jekie 4l iopllss slaclad I (slos yiuS
Epdge Cuntl & 2255 b g g0 4B S Jlai > e BT (sl
5 a3y gadge oyl 4 3l bl (ooame i
OhlSer g (Bj e Slodges dloiiy |y alice gla i,
Jae g 590 Jl Dloms (B 65,84 osad > dag} )
9 oY Gliogdd Ad)y )y & B )lo —)5065 gl Sk
J iy (Bl e golwly YoV J b O (gjle e
sl gy clojlaale gl ang b cjglaie oty Sy
o 49 5l Lo (4 5l eolail b g Ve Ve g Vere VAQ)
5 b [¥] s asly bl oyl b mej Oy g o)l
b oS (g0 M) jyo Jdo Sy gy 4 395 dlie > ]S
S Mol ot oSoiuan smas 83 | g pSone
LBy (5 e (it (S ldend yolate & 93 | iomius g
sob 9 Giledae 35 dlie > bySus 9 Slsle (0]
g oAb Ay oS Ll (s IS oluly (g0 B S
ey S odlitl il wlid se b Solues b
ol by oedle by, 4 glanl g polas anail
A5 s RMSE' (5508 4y dovgi b 45 (6 lame 5 o0l
Al glayld b oodd dnphy (Sald Al g
9 S LF] 4 (ot YOF Jlo all g oS 5 (Koo
Seslazel b ol ks (adlis dulie joans n o)Ses
el 8 (Gl p s b ol SleMbl s S
Sl (eguan (mas b «Spncd (a5 (ol e dadus
ool Clynss 5 (o slo swin 4 Koo slaads
vdads jolaiedy ogilylnl V] ol pll 1) Sllas (yej

1. Root Mean Square Error
2. Jianjun et al.
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2. Soil Adjusted Vegetation Index (SAVI)
3. Normalized Difference Build-up Index (NDBI)
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