Downloaded from jgit.kntu.ac.ir at 12:02 +0430 on Tuesday August 15th 2017

d?&(ﬁb‘b!gu&‘u/ﬁu%}%

~'fﬂ§’-/fw)}, 1799 Jlgy s 6 louh cpziy Jlw
Vol.5, No.1, Spring 2017

. P
W“u” AYY-\oY

YU ool b grosld dios (oo diwd gudvaib (ylucly 1o o Solas by blo

Y e o T #) .
00l5uig 1 (Goen (5 yhRr (punmo

Ol oBils (3 slrouSiiils sy Se Sledbl g (610 padd cwaige 0uSLisls (gl i 095« paass (5SS (gezeiily - )
Ol oBadls (i3 slooaSiidls sy (Sl Sledbl g (515 aldds (woige0aSElS ¢ 985l o 05,5 Lol Y

AWWAON - NY e 3 pdy u)l AARAZARVER WPV F NG IR G

oduS

Lol 395 o y9ltomin ngloai (ganainl ;0 (oidg Lo WIS 15 e plad cazrge (699)9 (5 g (L sl a3l
3 ki slaos S sanail slras (o055 slasbs, 5l esliial 05 oo Cute ,Skos (nl j5 5l @le (B0 (sladiges oS Sl
&l "OVRMS) ol o (Bolas slagm il dlsie b by, alie ool jo ol JSae 0l b 055 5 (sl (ormilio J>-ol,
Jloslo)ls 6350 Gblie SVM (30,5 (oraz ;o (b sla g, 4 S (g0loiiy 29y 09550 ey SVM g (95 (e
looa S (sanaicl g5 5 Pl (oono S5 crse Siton (s, 5 S SLa 5 (Bisel slaosls ;5 KL sy pleses
SVM (il G jloolail by oz 8 & jg0an g Jloiz] v (o (golpiinn (b5, ;0 boaisS gunaib sléol 0gd oo 4l
3 Lagilajl .l oads (bl egias 4559, b loly S yien My g iubol 3 (slmosls (59, » (soleting bg) 3 ,Shos 395 oo pl]
slagby, s caled )0 5 Sy Sl Gla iy, -l 5o b)) SYM grazains slajbs; plo plp jo o))l efas 4w
S Qo3 Vo 090 G yiag Db 0318 )0 g 0o )3 VP sga> (goloiin hg, bl B cols o .cwl ol Jlow g 2l gunanlb
Logas sy 50 SO i ;5 (5 e o Shas ools ae 99 58 1 ol g, w03 o0 (LiS 9942 SVM 55000 g, 40
Cydbae (Sllre die Lhi> ed (galeiiny Ghg) W oe GLIS @S aesge GLES (rex slahy) ple S o33 sla WS
9 5 ol gy wodhae S5 5 Cono @bt Billas )0 S5 (ezmen Sy SRl sla s, 4 Cond (6 5 3 ,Shee
(smae a5 g (Bolad JSoz) aed)ad lag by mizras 5 (D)ling 9 Calid (i) 03ls @ie 50 50 gunaib b slagsty,

e R

(5o DMl (5 ylid g (50 s cmnigue 0aSld ¢yl o5 oEEINS (B ey (Il TS (g5 00 A5 (Se odian gid
SATFFVOYEYY : il
Email : jafarim@ut.ac.ir


http://jgit.kntu.ac.ir/article-1-428-fa.html
www.SID.ir

Downloaded from jgit.kntu.ac.ir at 12:02 +0430 on Tuesday August 15th 2017

ol 51 Ll el Lo DS oy 2les Ll 3al bl
le A0 ma d lags

3591 mly e ¢
Aol e pralS ganaib cds s el sle el b
by e 5l ol am @ abais ol I K00 lea
(7)) J5—2) 29, o )l (—i0
Omlbm S oS Sls oa sy ol e
J=ds 4 laasil ial58l Ly (o bl (sl el )b 0560
JUNE 2 Y R T AW r;;s)'}o] sloosls 54 S
50 CBs Jgbl ol ails 0z S bjgel slaesls
slzosls ol 8l ols waless 7, pb govaalb
S5 s (stpadnl CBo ol3 8l ceely gl
S dy (B90] (sldaigal Slass ST 4S5 5bay
Gonaib By o 1y (ol e Ko 05, Culid

D] Sgs ey dalls

Sled B lad (o S5

i 99, Lad a b ganail wnT )0 Ygane
5 Zor> el slad (g9, sla Shy slad
Sobe 4 by olbp glad olsp glad
5 olop el a8 el ol e Jae las
ol Bl dbse gleeaSigunaa bl
(mas A8l « o3 aluen K usl) W,.5 o0 1,8
Sl L ol (e
5 6099 sl SRy wlad o bl slad S
S (Joe) 39b 0 Cgre (29, SlaS slas
holad oo G Byl 526 e 4 wlsiee
lad sl Gl L a5 5530 ol (ayled i,

5 obeiiy by il

b Oygots Dlud b slad slul (535)5 slo S
, omaib anlp alis opl [NV] wS o ws,

D3l s Hhadasl 5 labl JByee g5 0 b

S0 ilellbl (59l Suwsigo — Siiing fu yole o pdn

1P

\PQ9JLE.WOJM.%JLUJ

doddio -
9 9993l slaodizmiow ;5 (5,5l cé i L
5 Oledbl sl Gl Gl oSS (izen
s sl—as 2odls 5l (59
s Lavools oyl ala 3l ol Lily 8l asy o,
Loyl 5l o o oS bl )8 bvodizin polar 4
Sy o b AL Ve e 1 e a ol slass
o5 bt b polas cnl slawsl [¥ 5 ¥ M o5 Ll
a2 o &l 5 lse Dlusgas 3, a8y Dledlbl

mools [V]

2] sl

S o, glwodizi s (sl
ablgany ;o3lsbalo 5 g sian 45jg, b b,
I Sless 5 @lsmp iy o Ll 51 Dlac !
LV 58 0 Fl o sl o Sledlbl 351 wlie o ypge
05295 ek JUB Lz 5o oo Jled o
S Sy sl—ad ool (ol 5l ge o g
[a 4 Al
b Sy olad b ol gonail ;5 Ysess
S5l slaosls a5l g [Vl Tigm sy o
ol ;
A oedsl als Jio & 5158 (Fies slab sl
Lo oS o pled laail olass iol3dl b as” el oyl
o 3l G el a5 b oo Ll38l (S slad jo
((eIHY) IS ool e olusas gonanlb o
3,590 caBo ool oloas ol38l b aSul pgo i Ll
oS by oo 2alS b IS & by e s Lol (sla sl
(o)) JSi) ol ik jo e 51 S o
@Al o, Sloe (59, — 51 90 Gl aoe
ool olasy ol sl U ol jo a8 ol oo 5 oplay
ol A8 ail gl 8l glalais S b canaids cds

! Polarimetric Synthetic Aperture Radar
2 Hough


http://jgit.kntu.ac.ir/article-1-428-fa.html
www.SID.ir

Downloaded from jgit.kntu.ac.ir at 12:02 +0430 on Tuesday August 15th 2017

e gRO20S (5o (a1 g G93bad slapablo

031 j3593T (530 «(5 4> yauzo

Ay Ll —

ol —-—

(<

s Glolal -

(&

S ol sl 0591 33 B8 (0 13,18 o Wigy Lously Sluad (i l331 b Lo oS (g 9.8y S (Cl Bl sug iy Cimogi 1) S

339) 52 CBS g (6 P M SIS w0 §9) 2 LWL Gal331 1 cuS 5 (gt oo Sl aail dlaxs (391 b (L]
D9 o0 (Gl CB3 )3 (g3 (s 9§09 W9y 9o 6 bl (5l ol )y

S eyl Lo S goa i S5, b
129 Jw o [Ye ] P ge¥ s o ils o s
S Soye aS 0,0 a5, ol o] s 5 sl
g il Jai o aJol slmon S o a2l
Oygmo ol 0 a0l 047 5l xS Lal glhas #,5
Cad 6 PYL o gyl louisS guadl S )
S yfie O ygmodn Lood S gana il 3 So e L
S 5 b s [N ]SSl 5y ol
Iyl (3 S0y glpoa S o maalb
[yy] Vel vaaA L N L
G9y — oS go e sl ol S S
Yoeoo Jl_w ) g,&;)lsﬂk;)aggﬁlwduwé

> 5O .05

ML_: ‘) L.mo]a)_il,ocgcjla& |) L&vo@f&&uw
S 9S50 (pl (59, 5 BT Aield Bged dnlie
|, cilien glaas L5 calize puizne 5 0591 03

S S

- Hybrid Method - Multiple Experts -Combining
Classifiers - Classifier Ensembles
-Classifier Fusion -Mixture of Experts -Decision
Combination -Decision Fusion

4 Hansen

® Salamon

® Skalak

" Bay

8 Dietterich

170

51 oolatnl g3 M L allas o gy, 51 (S
bose, ol gl esliel  am ST s
gl 2 Lol wms o malS |y glaslxe Sz
5 Sgdead osliwl  eols  ewily sl
Sheslaiul pgs ool ) il g0 LralS gunadl Cds
s WA V] cl ganail 5 ez aias sla s,
Iya

LooasS (gaadnb 5l oS5O0 by, o)
WS o e (e e Ly g o)
sloouss gandad oll lp b, 4w S yebay
N v‘_g)l_&';‘_.»a vl s )ls 09> E—tn 9 lon
9 L;)"s LgL»aB 5o d)ug:;\_..uQ sw)}a] 6L®o~)|é
3 ez aiws lagby; (o295 )0 LS S
il e g gt Sl 0 b

3l lmoauS gowa it S5 (59, o aalllas
lasl b calisee ubiime g 0l 51 A ans bl

AR 55,5 ool Il ) alise

L Ensemble Method
2 Modification

5 Wl s laals ol T


http://jgit.kntu.ac.ir/article-1-428-fa.html
www.SID.ir

Downloaded from jgit.kntu.ac.ir at 12:02 +0430 on Tuesday August 15th 2017

5 pla! ‘_5_.;";)'5.0] odls aiwo , 2 L SVM gunasl

Ga—nlp ooyl b ol @l

.y
O

D sp Ere

Slides )0 SVM gile (oo )3 (6,503 lahy,
ol zul cwlodg s d >gi0,90 by , 5
OS5 s Gkl sleea S sunaid
Slaws ol o [Y8 5 YOl il s84,s s S
5 &35 Bk 5l oaisS (gaail (y led b b,
o3 azsl @lhe cul (Shg lad (5,5 aiws v
23R L elyan SIS s ls 55 K b,
DS oo )18 alie laains )5 (59555 o S
1 s ol LooaisS el gaasd Saleiyo
A o lid

S gy S cwl ool Sl s o

e ge Siudwgr B9, 9 ol ly pRelS ceage

ob—ly o9 LS 5 b el S
Golgiion b, I O oo giiaib gl o
SSBL gy 90 b 5l (o5 5 pges dlis a8
E95 olonl g 0ausS sunadl o ol 5 Bolar
2929 SLosT5s 5 gl laedlsigladigs o
ouiS (ganaiel j2 (el rrens 355 oo Jlosl
Ll 00 5l ogi e ol o Siiwgy g, L
g_t.,—l‘s [Camaeard L§L"‘QC)_I° o as Lgoter‘—“""" LJ"’?)
Looa S ganadds pleslcrul ool ound S
SVM il 7 )b &G 5l oolainl b g Jlai! mhas (o
I3 s P S e a5 Cl

Dg oo loaisS gauadlo
mplio 0)ly0 pg0 iSu o g adlas ol aslsl o
9 si—a—ib ;5 ez ai s sla
ola Ko g S
Pl (A ebo (B solii by, Tk
Golpi—ing by, gjlewool g mlai an plas]
Syl pelais] SO e My g bl 3 slacsls (g5,

g2 S5y by, A

S0 ilellbl (59l Suwsigo — Siiing fu yole o pdn

17s

\P“ISJLEOWOJM.[G?.HJLUJ

YV Y5 VO (FF] aSlosges ail)) oS 5 o 8,50 o

[YA
3 ooliiul o ST adlie ol )5 sasasl| b,
0a S (gaadb Hlgied SVM ouis gunail
ST Ly SVM oS gumna il o jls a sl
TSty by sl i L saiSlas
5 gandib o ile ol 5l eolaal [¥A] s wil)

el el v ol _adEm 0 e w5,
30 ogdlhs o, Slae .o lodgy ol dla g,
5 SVM Lilse adozf oS (3350 (sloosls ol
el slaesls gosi Ny o coulo
Iv-] e .l SVM . e & Lo

i s S 3SVM glmon S candib (oS 5

Sy Sbee st sl oS Sl 039 (pla g, alex ]
Ol i a8,y 5 00 S (goaab o
ol o0 1)

IR oy o =N [¥y] 3 e D904 SVM on
S5 S el gl | Sy S5 5l L]
\s,S eslit_ul SVM ou
50l Glmassas B ol )0 eadail)l g 50
Sr—=e Ojs Lo 51,85 50 eadganaiib oLl

”<L§\ Ld Z‘L,

L Syge ml )0 a8 aS (e 05,8 ganail o
A8 Sromw d 00 S o axa ol 1L S5 L 0

DS o oy Joe 098 o | ez o eSS
|, SVM [¥¥] L Sap g TS Yoo ¥ Jls 4o
gsiie slaoasS (sunainb sl 5 " KK S5 L
o Dygody Shjsel glesls )5 s s,
15 ool slools i ol by, o 3,5 )
‘5&)‘9&] Slrools Ol aS Wigd oo s slaaiws
Sy oo ploml ool a-ol sl liw

! Marigin
2\apnik

% Boosting
4 Kim

® Bagging


http://jgit.kntu.ac.ir/article-1-428-fa.html
www.SID.ir

Downloaded from jgit.kntu.ac.ir at 12:02 +0430 on Tuesday August 15th 2017

e gRO20S (5o (a1 g G93bad slapablo

031 j3593T (530 «(5 4> yauzo

Gauadl gl Glaa > Lz sladised ol
IS (0 ygemme |y 0aliS ganalls 5 05 0 Dgane

LY f] s 55 05 Was 5190 50,
Slye 60, Soe a5 Siiwg slahy, hlie )0
S5e slahy) ws)ls Laoss pSol oS 5 5o
Lry] s s Laoas .50l 5l 5l (slacgome
N rSorte Silas (29,5 Sty (owlal 055
Llas 1) ol anly slmoss oS0l (o S5
Gloeas Sol oS 5 abwgd (5,5 b H9ba
SIS sban Lahs, ol ol e ralS Jats
PO, PP FONP S FEDNICH TN PP S
5 ooliiwl Ly Slwlas oo o 1) Gijemel ca yns
Iyl o Y Gla s sLmosSjlsp

5 aers aalS 90 S 5 5l S o
Slasiloly 355 (5 yslaaz sline 4y ' jlalol0g 5
saas JSid bjgel slbdigel dcgaze .l ol
5 )'l ) ] ol)gA S 4 .L, 61 200, ‘)_‘fgl,
1 anl lwoas n5ok 5l ol mblas pleol i)

Sl oy, 5l S 50 0 hsS sl

lailely 59> ‘5_.’;,)'9,01 sloaises 5l 3l U
Wy e plesl mls iSlas s 456yl g heSs
Iry]

SR PR BPSRE NERCH ISP BE S S
DAl ogs o aslin peoss glocs s 5l a5 el
olas CLsesl 8 Ko U is, ol ool cslis
SIS s odle im adl e (59955 lo S
2 S5y slad (o Djgel slma_Sgai yo
JD.»—M 9 &9_»...0 (_ngo..\_',.foL J-OLMA) 6‘)_3
09.....:‘5@ Lg)lfﬁa.w«)

! Aggregating
2 Bootstarp

1PV

SIS PSP ICHIN TER St
A Sl &l

Guaddab 53 (roxdiwd by s, - Y

le. o.»’)..,foli e sk;v.o.?c\.';.wo LSLQLJ’“"B)
) e S5 B aims o hjeel 1) sasS goidil
a5 Jgore (S0l oo Sy, By S >
‘5...;)9.@1 slosls )l od;).fob o esle » uu)b
ods 5ol 5l slacgomo (ST A o jog, wi,lo
Sl s, ol aisS e plesl g 0ol iisel 0l |,
VM 5 oal 90 &l esipSsl i
Sy oo aBlu bgel slaools 5l A wileas LSS
08 LsS 5 e Gl o b Wl bowiuSol oyl
Do iy (dlacgame sla iy, VY] awal
D aws gleoni S0l Custs o A Sllgs
Wl sleows, Sob a4 g,cplll aie Ol
=§—1 ds.w‘;c s o~ JM 6[.{00&.:)..?0[4
oadaislo glo ooyt oS eols Hlas om0 Guiod
doouss  ganail 5l acgeme S plesl L
ey &5 wwn gld Soin 3l oo Ul
IVl Wl covots oatsS gamaids G oy
698 acgere S cole glaslxe anje el
Iyl cal i 68 sniSol S esle
slaghy, islul g rpdghie 5l diged an
Gosaid SO o Sles S 1 oy, Sty
aS ol U"‘ &».u.wy u“ﬂ) u*"**“ ] s IXVeLy
é_:;‘:)'yﬂ oald dcgaza Lol ollay Sl
‘_g)l_c] d_Cgo0m0 4O LQQ)S OH@A osls uoLa.o‘
ot ez L ganadil o295 ol
L5 oy oo dnlie D350l ools L oll , o
wiloads (ol iw ol 4 aS Lbjsel sladiges
Ll a S bg0l slod Sges 09 & el
9485 1) ;58 ) m Oj9 S wlead ana il

i 399 U_" ‘>9“°L5° |)_>‘ o)bso oS (5“\‘"4‘“'“19


http://jgit.kntu.ac.ir/article-1-428-fa.html
www.SID.ir

Downloaded from jgit.kntu.ac.ir at 12:02 +0430 on Tuesday August 15th 2017

al>yo a5l golpiing (b, Sl b S e
QY IS JS8) el oa 5 S5
asgozme Ly anly sloon S gona il JSis
(doloai Sy sloab g bjgel Lmaises
Coledys g Jlyie &gt bosisS anaib (5)gel
5 b e O)jgodn bhouisS ganaib mls plésl

SVM s, & 5 Jleil mhaws o

Sl ook 1eg,t
(Gl

| Jaas!
|
|

S0 ilellbl (59l Suwsigo — Siiing fu yole o pdn

Zalaw

\P“ISJLEOWOJM.[G?.HJLUJ

GOk 9, =Y
ol Gae ol o)Ll s 5 i 4 S g bles
d_u)Jo)ISVM ol "fLs\ Ld H.La
30 00l S gy dw 3l o il o soda sl

|y Ut 5 S 5m (sblse s ol 48,5 olall ¥ i

l
=
SVM |_1_| & a9 ol |

slassls Tog,F

(E2) sl

sleools

=

(F2) S35 Y o5 5 =
N n =

90l

| 519 ol | 89923

sl solo Tog,*
(7)ol

! | & g oLl

(S39 sbad YL olul b saoosls aigy Al gusgaiub) olusily 10w (Bolai (sl cmiilo (goloaiion (91 ¥ S5

o 01,8 S L en (6995 Sy slad
uS_). )O )_in)u)uu 09_.»‘7@ ul_7Lu‘
Ll pelem (1) S Billae  con o3l 0ni S0l

= odle eoloiing by, ,o Wajluslely og5 Sas jo
G“)i’l—" l—' °|)—A—® @QL@ dcgozma &, ul.x..a‘

Leoas 5ol s sl glp cbjg0] slodiges
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INPUT: F,U,K = size of bootstrap samples,R = size of bootstrap features,
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OUTPUTS: U, F;

fort = 1toT do

Draw a bootstrap sample U; of size K in U.
Draw a bootstrap feature F; of size RinF.
end for
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Abstract

Although, the distinction between the land cover classes was increased in large feature space of remote sensing images, but
the low number of training data prevent this. In order to solve this problem, ensemble classification methods can be used
instead of individual classifiers. In this paper, a new method for ensemble support vector machine was proposed called
“Support Vector Random Machines (SVRMs)”. In proposed method, bootstrap was produced using modification of
training data and feature space. Simultaneous boosting SVM was used for basic classifiers. Then, classification map was
resulted using SVM fusion of basic classifier. Hyperspectral and Polarimetric SAR data was chosen for evaluation
performance of the SVRMs. Experiments were evaluated from three different points of view: First, evaluation against other
ensemble SVM methods; second, evaluation against various feature selection methods in classification and third,
evaluation against the various basic and new classification methods. As the results, proposed method is 16% better than the
individual SVM classifier in hyperspectral data and this is 10% in PoISAR data. Also, the classification results of SVRMs
in various classes compared to other SVM ensemble method were improved. The results reported from the proposed
method compared to the other feature selection method (Genetic Algorithm) has the effectual performance in classification.
The results show that the proposed method presents a better performance compared to the basic classification methods

(maximum likelihood and wishart) and advanced classification (random forest and neural network).
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