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Design is one of the most critical aspects of evaluating Persian rugs. While Persian
rugs are woven in different designs, their unique patterns distinguish them from other
rug styles such as Turkish, Indian, and Chinese. In this study, the classification of two
Persian rugs (Lachak Toranj and Torkaman Geometric) was followed using Support
Vector Machine (SVM) and based on the Fourier feature. In this regard, the grayscale
images of 60 rugs with different designs were collected. The Fourier transform was
used to extract the unique characteristics of these two rug categories and used for
classification. For this purpose, a two-class support vector machine was used.
According to the results, the SVM classification method can classify these two rugs
with an accuracy of 89% using the polar Fourier feature.
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Figure 1: The example of Torkaman geometric design (a) and
Lachack Toranj design (b).
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Figure 2: Block diagram of processing in frequency domain.

FAV-YYY E(18) AD /55) (69U 9 pgle (ole a3 uiss

vy



OAS)SUA»&.Q,@)E._{.?__dL,ll§GLQC)btsAigdi.gb)éQLgM)lé).goﬁf»lo)IoéWmI/QI)M,fA&AoLploﬁh»q&b

S Slirabl il a5 ayled olil ganails gy 1, s

Dl sad oolaiwl Jaw el gl bosls e SVM o il ails

Jomo el gluw olaziy lajloy o ad )3 13 slaools Ladd 4

S 3m it  SUM G 5,8 e B sz

Laaiws plad 5l o Saw alold ¢y yiion a5 (5ldieT a5 Caslooosls

£t 4 SVM (sl [T -] w2l ax3ls (gl oy (slo )

2pdise D9 )

ogd 55y gum Nmslad o Al S lgie @y 0l digas ol —
335 oo s i osls  SausTy,

@lpaiopl sl pdila s O)po 4 baatas &Gl S5 L -
g oz i b o] so Caws 4 acdl> acio b

sbad s lagylwnals e as O san ooy 45T (50 )lge 0 —
o=l o |y Wosls g 487 (gemuiay aiiS o lag S iy olal b
oges la (o &g wa (sl

lae SVM Guaa il sottns 90 Jolis a5 (6 8ol ol 3 5 0 —
Ol 48 (5920 4 9Bl o il (sl @ e 035
Sl anseis o 5l ools acgaze 40 1) aus 9o (gl
Glaiws g0 slaosls (51, SVM ouisS suinad b IS j5b o

5 Sl 00l @y 538 (g g0 (gaiadbs 09,5 50 4y L a5 plaooly)

IV ] 8505 ool oS 3 le e YL slaaiis o )lge 4o

Sl jo aws g3 00l SO gl iy sla oy g anil> iSTas

el 00 o0ls uLma Y

1- Support Vector Machine (SVM)
2- Supervised learning
3- Margin

e VL LS |y ol 12l on Gho) (nl SeSa K08 (o
by 4,98 baws Jlesl b ass oo lid ol ol a5 s S'angs

Bl Gisled (650905 aslis wilei b1, polas olgs g0 udad

Geadab )
Gl 48 L8 lmosls Lolosl 3 45 el ale gadinl o IS by
S leodls oz p (i Sl (Joe s ez
5 oetle 6,50 (oulul el 5l (o gl il e
sloodls (6,8 15 0T p (ganail (500 ol 4 ool (5lSesls
el o908 glmools bl 5 alizee lids o wax sladiges
5L anaids 10 oSl b Jae o 4 aosls gunaids jglaied; Loy
ol (5 odly (umail gl it slapi oSl 35 o
s 8 ailen) (ras SaSd 4 ol e Olee 02l 5o e
Jlil et colaod 0 SSU35 rraal (L350 (Bree 55500
9 S ool S g 055 0 )Ll ey Sl ptle 9 i
S Sz 9 Leaa b slaw daosls ay595 0556 5 il 4 unasl
S plaie 05,5 50 (ganabil G (pl ;0 0l (i o ,s5l
S i o9l degermo 4 5l aS) Gl Hlop (redle S 4 S

20,8 oo Sl gy ol (gl aslol o [Ve] Cé pdy &g (5,0

" ool 5192 (rniolo —V—F)
34 el T (oS0l eslaits, 5l e ooy o bl
alaz 3l SVM oS o ooliciosl Laools (gaaiels 5 (ygems 5 6l o]
Lools gaailo gl 055 2Ll & conl oo L sla i,
acgorme ot oAl ws SVM oaisS sanains IS Jol o)l
45 AS oo Joo IS 4 ganail 5 SVM Cid> o el ool

’. c. c
. @ class A sample
Optimal B class B sample
Hyperplane
w.x+b=0 - ’ »
~ . a
- - o ®
5 “a Support Vector
. ~
o o hes
o LN
o - — : "
H}perplane

Llaiws g0 0ols S (gl s aion g oletiiy slaylo Y IS

Figure 3: Support vectors and maximum margins for a two-class data.

FIV-YYY E(1&) AD /55) 59U 9 pgle (ole &y aiss


http://matlab1.ir/
http://matlab1.ir/
http://matlab1.ir/

OS5 )3 wm,e)a._ﬁgdulls ‘stﬁc)b Sdiub HS Yluiin HIS » wblo)lo.\h‘:h»l/al)l!o&g Io..\.noululm.lm&ub

oS5 end b 4 barye pglai (b iy S ik 4 bgpe pglai (a:F g5
Figure 4: a) The images related to Lachak Torang design, b) The images related to Torkmen geometric design.

i g @ Sl gk 9o (JB pslal Gl 49 Al dasis
35 455 S 3 polia (Sl glite (al & ok dmlons 5 3
lasl coads 10 00,8 7l sl pglal dcgesme 5l el >
L (> los alS s 035 arslne pgai 1o 4,58 6550 b
o wdl e pgal (651 eamolas & naal o b lavsle
1 Ll st solacel 4y )8 Jros aSulay azgil o Jiie )1 55 5
aalol (gl Sl Lakitse ppolie 3llas ks el plsy (S o olony
Slaggiow diian pi, 8 5l Cales 5o 08,5 1,8 oolal 550 )8
S i o onilS )8 aalie Jlade flgiedy odel Canody il
SO pglas 5 (S an,68 il Sl (glaiges & JSG o eolatal
el oud QL (Bolal & jg0 ) &S (105 5 cwiin g 755 S
A o sl gamgs > o,
£y 55 5 bl ol deboy s1ls o5 ol O b S s
B peal 4l ez po e el ) poal (6551 Ol
Bblie b o YU sloaaluy 005 )20 sblie sl 5 wlas
aags o] )0 pgal Gliie a5 sites bl YU slassles )l
Slodd Jite 5 5 o 4 by slavalus O € S 55 an
e S a9 b y0 ) Jdoa 99d seonalive &5 jshailes

S gy =Y

rgai ol Y

) (oS 5 ewdin g g5 Sl (JB aes g0l gl Feoslaws
VO« XV e olal o gl ST (6591 goxr (g Yo 095
S So gl sle e S5t jsbiie 4 NAD 05038 Sy
olgs 1o b Jlael ol g5, 5 ¥XT 0,20y b L35Vl 00iiS 35
G L3I 9550 5 hiod (61 Ll a4y pglal S
o JB anws 50 Gl 51 Sy e 4 Glate pyslad a5 )8
oL cusl S8 @ p3Y canl s ools Lis S o (g xS
Er Sy 2l w5 S (o5 5 sla b oad sslinud ool
Olyie ool (nl 55 Bro g 098 ool Jali | (008 5 (punin
5 il o w5 S g plete ML slag b css o8
L85 I8 sy 0y50 (S g

I Shg,y =YY
Ohgy S olgie 4 drye8 Lo sl eolatuwl wd o)Ll 457 Hgbs ylen

s)lj U_" 3 R PR WP P S 2 )L:T LSQS k.f’b))‘ ‘_gl).: @‘)

Py



Qof).'t'umm,E.'n).'»‘-_bvdL)E‘shc)b‘séigﬁ.gb).\gl.ghw“v)l.\).!w“nlo)'loéuhnl/ol)lth,toﬁonglAﬁlwiﬁb

0ylg00 dalus 0392 ;5 (o) 9 el sl el S 498 b
g oslaal el o1 5l (oo 5l (g0

00 Slgiday by, Billas 98 el 5 58s Julod jslatea
o=l NA] al ailne ol glad o 4y )68 el b, ey
PSS 035 ol (Sole sl b glla8 V7 @y pgai o o jolate
s oo plas |y has ol 5l aled

.
l

(b)

(©)

O 3l o 51 Olgssm 0)lped Sl 0552 3 sy 5 Julos (sl
- Ol delan glilo 4T (>lei O b SE jo L0505 colainl Cads
alsS ez )0 e Gl 1) pgal (6550 Gliee &Bly )0 5 WSl
YL lasslns oulo s 3blie plw g aslass S)l, 5 ng s
sz 4S5 atied bl YU slaoslay s 3blis arsly o
35 30 a omly slavaly 0 € JS3 53 ool atigs o 53 g
30 L Jdodas 098 wosnlin a5 jsbyles ailoads ol yigal

@)

498 il (€ e(gam 93 Sl 5 poal 458 el (0 (S 5 (oot 10mb pgal 9 85 Sl Vb pgad) LBl (JB gl el S @10 S
(J.)}.w‘;c O )90 9 (§O9eE $‘595| ‘_S‘LQCA.P BN Q.aLMg ‘5[&4.9.]5.4) saosls \:A.AM

Figure 5: a: A sample image of a rug (top image: Lachack Toranj and bottom image: Torkmen geometric), b: Fourier spectrum of the image as two-
dimensional, c: shifted Fourier spectrum (Frequency components are seen in horizontal and vertical directions).
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Figure 6: a: Fourier transform of the image in cartesian space, b: Fourier transform of the image in polar space.
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Figure 7: Schematic of 5-fold cross validation. Red color shows test
samples and white color shows training samples.
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Figure 9: Fourier spectrum values of images in polar space a)
Lachack Toranj design, b) Torkaman geometric, c) the average of
Lachack Toranj design and d) the average of Torkaman geometric

(The horizontal axis shows angles from 0 to 360 degrees. For

example, section 8 is equal to an angle of 180 degrees).

23 L L L L L L L L L
o 50 100 150 200 250 300 350 400 450 500

(d)

28

23 L

I I L I L I I I
0 a0 o0 150 200 280 300 350 400 450 500

S b @ 498 Jea 5l gt 5 dintion o308 polie A JSB
OSles (@ 9 755 S b oSl (€ 0S5 (o b B iy
(el oo oolainl 4y 598 cade (sloygiw 1 cous 5l o) 85

Figure 8: The logarithm of maximum values of each column of the
Fourier transform a) Lachack Toranj design, b) Torkaman geometric,
c) the average of Lachack Toranj design and d) the average of
Torkaman geometric (the dimensions of images are 1500 *<1000.
(Because of the symmetry only half of the columns of the Fourier
spectrum were used).
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Figure 10: The classification of images of Lachack Toranj and
Torkaman geometric rugs with the help of a support vector machine in
two-dimensional space.
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