[ Downloaded from jgit.kntu.ac.ir on 2025-10-28 ]

[ DOI: 10.29252/jgit.7.2.241]

JC;U'

. . & &
d&&bi‘bfd»bu/ﬂu/z;gw/

IPAA Gliuls (g & Lo oids Jlu

-"fa"”ﬁaf‘b Vol.7, No.2, Summer 2019

_/ e P Yey-yy
PSR A, s i
91

M obasle zlhaw! Sua b ad,bes obd il g Guos (550l oy yo5I 30als
SR 59 pgal S

" 6 o Lo Jloe T oz ol Loy M gmle by sbes (it

Ol oils (28 sroaSiiils sy ( S SleMbl g (g ls pald cwaige 0aSisly (5 5SS (ggiils - )
Oyt ol8ils (18 GroaSlals Gud (S Sledlbl g (g,lo pasds cwiige oaSasly JLobiul Y
Ol oRals (8 slmoaSiidls sy o Se Sledbl g (518 padds cwaige caSiisls sliwl Y

WAV ANY allie 3 pds o)l WWAV/-YIYY callie <80 &,

oduS

oty 45 045 5 o Sl il 1 Se et o ped VU l5e SKuSE S35 g (5395 IS ) gL gl At
3 ot oS e SRR 3l &yt il 9 IS tine cobital 5 St oyl g i 4]
2 b siban 695 polai | conlio 08lo degazme So SLEL Iy elitagends aBbioe lettla gliiil Cuz 43,bg0 sl il
SCosgame 4 azgil g wigd Ll ol laws b (bj9el (slaosls b el 5LS Groe cmas sloaSs (igel (slp aSpl 285 s
b s ,5 bl ams oo cwd a4 |y (Bi90] B8 F 5 0 YL a5 glosls JBlas ¢ ialojT 5L iz 5l e g onl 5o (6 lpdled
E5 31 45 S Bras (e &b (gilwtinte b ety ol 50 i e il (o Bisal (slaesls 05aS Sl cossl Ewoty gl
ai])8 e pwsS 5,5 L ad bgo slo ild 5,5 ,5a 5 aday alasd 5,51 (g 5ludigy @b 5l eolatl b wil oo LiSaS- 13505 slaaS i
Gble 5l (2l9n (5595 nglal 4 bgyye 00ld dcgazne (59, 2 3odoS @l Canl 485 )50 (695 pgboal 5| plexslw glizal g 3l
ol i 95l tamins 5 (6 el S 528 (Mollirer ool Jlocnz 2 s 99 slaosls asgazma 5l lall plaisy o 5o @dly (5o
Syt 0 51 ol s (ol (s 55 b 46 55 sl 2 5 i i (i a4t ekl (65 5
B9 31 ol b aizmen 00 YU S S5 )08 L (5,95 sl altn slostg b amlie yo il jye Lol
VPV S 0lad s dilate (gl doyd AV TY 5 AONVE o 5 s s dinte des (5l s g itoled sl ylonn b i (golgi s

48,0 olo 3 aes osglS rac sloasl il ‘&LL-.A Gwanlad ¢ &1504 89 2SS leislu Cl):ii..ul o jlgauds

Ol ol ol ol (28 slmonSiiils oy o e SleMbl g (51 paddi  cwaige 0aSisls (590 3l Lo g (5 yel 598 09,5 0aiS ASlSe oty gt
SYASVNEOYY il
Email : rshahosseini@ut.ac.ir


http://dx.doi.org/10.29252/jgit.7.2.241
https://jgit.kntu.ac.ir/article-1-724-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-28 ]

[ DOI: 10.29252/jgit.7.2.241]

Sl wlio @olons Sl b (b (35900t
WJlae Lol Ban 4 a5 b Groe uac S
caw (o058, Joo plai SWS slecols 1 colaiul
S5 a Grzen 5 WY gleesls I ol
robas slasil plesl gl p (dslggls (orae slaasis
oo 90 5l Gl b

o cazr 25 Jooly Sopgal ganainb ol
Oetle (6550l il sl ;o8 a3 JSCiee
s sbaSel) Geee xSk I eolinl
mac slaass [V 5 VW el (Gaee (iglygils
Sl (YL (6 & pand 508 61 Groe iglgeilS
Lol ololid 5 pansess pli slaculls a5 soou @
lalao Juovgayos V8] 2 S5y lyseal V0]
Cuddge doy b1y VAL pglas gumaids 4 VY]
W5 O)ge SlEEZS 51 (5 )l 003 oo ploxl (VL
ngbas h LAl glssal g anail a0
sl oSl 5l oolainl b 99 5 Gromiw 9 (6 el 5922
sl 435 D y90 g3l Jlo b (b Beee 52530
ol w315 Sldlae )l 5 6h95e 4 (V) Jgax
St ;0 ALAES () Fretes 0)lged (V) g 4 axgi L
GhoR  Gees 65Ok laet s 6T S
o S gl Gae b a0l e uglas
Jolo @i Giloang b 5 el wibe (ogasa
Al Bros 550k slapm sl |

3 Deep Learning (DL)

¢ Artificial Intelligence (Al)
7 Hidden Layer

8 Feature Visualization

¢ Feature Extraction
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' LeNet

2 Convolutional Neural Networks (CNNs)
3 Dueling Neural Network (DNN)
4 The Massachusetts Institute of Technology (MIT)
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Function [w, state] = adam (teta, state, grad, opts, Ir)
1. if nargin == 0 % Returns the default solver options

return;
end

state = struct('m’, 0, V', 0, 't', 0);
end

©oNoOk~ WD

[y
o

w = struct (‘betal’, 0.9, 'beta2', 0.999, ‘eps’, 1e-8);

if isequal(state, 0) % start off with state = 0 so as to get default state

state.m = opts.betal * state.m + (1 - opts.betal) * grad; % update first moment vector ‘'m’
state.v = opts.beta2 * state.v + (1 - opts.beta2) * grad. *2; % update second moment vector “v°
. state.t = state.t + 1; % update the time step

11, Ir_t=1Ir* (((1 - opts.beta2”state.t) 20.5) / (1 - opts.betal’state.t)); % biased estimates of first

and second moment vectors

12. teta_t+1 =teta_t- Ir_t * state.m. / (state.v. *0.5 + opts.eps); % Update teta
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Bilateral_Filter (Im, w_p, g_s, f_r) % Bilateral filter Parameters
1. Obtain [X,Y] = meshgrid(-w_p: w_p,-w_p: w_p) % Pre-compute Gaussian Distance Weights

B = zeros(dim)
Repeat for i = 1:dim (1)
Repeat for j = 1: dim (2)

iMax = min(i+ w_p,dim(1))
jMin = max(j- w_p,1)
. jMax = min(j+ w_p,dim(2))
. I = Im (iMin:iMax,jMin:jMax)
. H=-exp (-(I- Im (i,j))."2/(2* f_r "2))

©ooNOoO U~ WN

ol
o

=
w N

Response
. B(i,j) = sum(F().*1(:))/sum(F(2))
end
. end

= e
SRS

G = exp(-(X."2+Y.22)/(2* g_s "2)) %Compute the Gaussian Distance Weights
dim = size(Im) % Apply Bilateral Filter

iMin = max (i- w_p,1) % Extract Local Region

. F=H.*G((iMin:iMax)-i+ w_p +1,(jMin:jMax)-j+ w_p +1) % Calculate Bilateral Filter
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Abstract

The problem of extracting the building from mono optical aerial imagery with high spatial resolution is always
considered as an important challenge to prepare the maps. The goal of the current research is to take advantage of
the semantic segmentation of mono optical aerial imagery to extract the building which is realized based on the
combination of deep convolutional neural networks (DCNN) and bilateral filters (BF). For this purpose, considering
the hardware limitations of the current research and the fact that it is necessary to select a large number of training
data to train deep convolutional neural networks, after selecting an appropriate dataset from three-band optical
images, the minimum data that obtains the highest training accuracy was selected to avoid getting weak results due
to the lack of training data. In this research, by optimizing the SegNet deep neural network which is an encoder-
decoder network, the processing task and therefore extracting the building from optical images are done using the
adaptive moment estimation (ADAM) optimization and BF with a Gaussian kernel. This method is implemented on a
dataset related to the mono optical aerial imagery of urban regions located in Potsdam, Germany, the two-
dimensional tagged datasets of international society for photogrammetry and remote sensing (ISPRS). The results
show that compared to similar methods, the combinational use of the SegNet optimized deep neural network and BF
with a Gaussian kernel provides very appropriate capabilities to improve the detection of building boundary in the
optical images with high spatial resolution. Also, the results of the proposed method show that the values of the
integrity and validity criteria are 95.14 and 92.37 respectively for the test area 1, 91.67 and 90.2 respectively for the
test area 2, and 96.14 and 93.98 respectively for the test area 3.

Key words: building extraction, mono optical aerial imagery, semantic segmentation, deep convolutional neural

networks, bilateral filters.
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