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A Study on Texture Retrieval based on MPEG-7 Texture Descriptors

Student : Kuan-Ling Lin Advisor : Dr. Ling-Hwei Chen

Institute of Computer and Information Science
National Chiao Tung University

Abstract

Because the multimedia data is largely increased, how to
management and retrieval multimedia information becomes an important
study topic. For images, wescan use color, shape and texture to do
retrieval. In this thesis, we use texture to do image retrieval.

The main goal of this thesis 1s to extract the features of images based
on MPEG-7 format. This standard provides three descriptors,
homogeneous texture descriptor, texture browsing descriptor and edge
histogram descriptor, to do image retrieval.

Homogeneous texture descriptor applies the Gabor filters for some
direction or scale and computes the energy in each channel. Texture
browsing descriptor also applies the Gabor filters to extract the directions
of texture. Than the projections along these directions and autocorrelation

function are used to find scales and to compute the regularity of texture.



Edge histogram descriptor is used to find the edge type in each image
block and then to establish the edge histogram of an image.

This thesis uses the three descriptors described above to design an
image retrieval/browsing system. Experimental results show that it can
retrieval most similar texture image. But these descriptors have some
limits and disadvantages. Homogeneous texture descriptor can only apply
to homogeneous images. Texture browsing descriptor is non-sensitive to
the angles that are not the multiple of 30 degrees, and this will make
errors. Edge histogram descriptor can-only apply to the images with

obvious edges.
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( Homogeneous Texture Descriptor )
2.1 #_% (Definition)

B R R 2R Sy i £ (HTD » Homogeneous Texture Descriptor )

[8]1E. A1 * *r3mg:ifen w (directionality) fr= ] (scale) *k F Bk

| i o B8 B 1938 B (Gabor filter) 4e 3 & 4F & 3 (frequency

domain) + 7 F e (frequency channel )

2 K= EL
mﬂbi&_

-

P
07 3 T 325 £ (mean energy ) fric £ #:% £ (energy deviation )

ko it R IR Mot e s work B 2 P8 (spatial domain) B e

L T g (frequeney plane ) ik 2w fo L jE 2] 2 30 AR

o AR 2.0 A AR A0 REESHL 6B o

3
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2.2 #Fpc3 B (Feature Extraction)

W BP dfpoiefopT % R RE B Bty TioE ok g
Zoafl TR BT AR IBERY P HiERE[3] LE 2.1 P
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2.3 w2 (Matching Method)

ELIE - I L L - .g\\t’#;l '3 HTD & > ™1 62 B #k
BRA L - ERTER o 5T RS ERTEGF LR > APk

B SR NI R A B @ (distance )0 T -2 * KIS F Ap eI ko
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AR EFE
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HTD yyory(k) % 77 #7 & %38 Sh IR 0% kB HTD & » HTD puapase(k)
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2.4 % 2 %% (Experimental results)
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( Texture Browsing Descriptor )

3.1 #_#% (Definition)

R GIF T4 i F (TBD, Texture Browsing Descriptor ) £_14 4
BARE TR X Pt p REE G 23 5 BHEkir et
(directionality ) ~ + |- (scale) fr*R| & (regularity ) :

TBD = [v; v, v3 vy V5]

viE€ {1,234} v o XIGERRRIARR AR S hiE X R AR E R
A e T 5 ff o

Vs, v € {0,1,2,3,4,5,6}F 1 Way ade 5 RIR A B 03 B b s
3t B et w MR B NI O A B 0 Bt 12 307 ;5
- FIEA R 180" 52 6 BHM » A w it 1-6 47 004 7B
PEF e
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Bl AR~ 74 T e ]
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3.2 ¥ 3 B (Feature Extraction)
AR 4ok - AT 2 R DR BHIER A B g2 7
e > gty ? 4 BETAE RPNz mATR Y 5 LT

Fo 3o BRAEFEARL OB T A7 BB AT o

3.2.1 i & * » 3+ (Dominant Direction Estimation) [10,11]

ME OB REBHT ORI e L Efrd BEEASE FIE NPT
AR 3] 24 3R p {8 B e (filtered image ) » % sB Lo Efor kB >
WA b aygts B E T B Wa(xy) o ¥ 24 kg s B ik AFE 0t
Fd-BEF 24 BdE R > B Chistogram ) :

N(sk)
H(s,k)=—————5"s=1..4 k=1,..6

ZN(S k)
N(s.k)Z_eWalxy)® ik <30 ph Btk #p > tt=pto e

ufrogs W E AL s gst o= B3 oA Eaupis Bk (Waby) k=
L,0) trAz kiR TR L -
ot AP LR - RE G 24 BhcEDE > B 15 E DR
Bengdtt s e > Bl B x @ (peak) i % H(spkg) » B 51k & e

oA R A AR AATE G S e e AP - A

EHE kSR L RS e R P ERER 1 BECEHT 4 TR

C(s,k)=0.5 x [2 H(s,k)—H(s,k-1)— H(s,k+1)]

13



Bk AP Ards Bl end < B 5 Clsoky) © F 2 Csot1ky) 2 Clsp-1,ky)
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- B e dEDO, e RS S A T 3 S
42 % DO, o

AP iR EEE A S e B kB, =DO,’v,=DO0,
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3.2.2 -] %3+ (Scale Estimation)
POREEGHL B2 o APJF A B e kP H AR
fs B2 Mt ek H(Sk)ﬂfr'PV(Sk) :
PP (1) =3 W (%, 9)8(xcos6, +ysinb, —1)
x oy
:

P,,(Sk)(l)zZZVIfsk(x,y)5(xcosﬁv4 +ysin€, —1)
y

I ifx=0
o(x)= .
0 ,otherwise

Waoy) ¥ 4 sl 20 B oS kiR > o 2 & 1 s o 0,

r2

feb, Bl E 7 vy~ v w P b RE A ARP L hinE o

\Q\

Ris 0 $PE BB S EA PE H 1 h 4p M Sk (NAC,

Normalized Autocorrelation Function ) :

LZ_iP(m —k)P(m)
NAC(k) - L—T:k L-1
\/ PX(m-k)D P(m)
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#wP YN PSY)  B LR R S B E B NAC(KK)™ 1145 81 & fieen
B B S B i ) S ko BINAC(k) eniE € B > @ Bt RS
B B 9T i 4oy, %ﬁk{tgg ek o] o

W3t E B3 N NACK) 2 1 45 4 91 5 en% 2% (2 (local peak )
fr% 3 5 & (localvalley ) Fe4rH =% 2 /] « BREHIM B
# @ {e N B 8 &> 12 p posi(i)fe p_magn(i) (i=1,2,....M) % 1% &
i % fe X o] o v posi(i)fe v_magn(i) (i=1,2,...,.N) %7 Bzl

fok o] oo A E i B RS b @
1 & 1 &

contrast=—Zp_magn(i)——2v_magn(i)
M3 NS

RIZ 7 045 I TBD P g s S lic[11]0 8 Fv; % 2047 S
B AP N A L A R v B T X e Bk

%\m"/{_:_ .Eo

3.2.3 . & &3+ (Regularity Estimation)

FI* Bt - o] & TR aeE BHTp posi(i) 0 PR R SR
G B - BT EE o 2 BB AP AR B B R IR T 5
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3.3 #HF 2 (Browsing Method )
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3.4 ¢ %% (Experimental results)
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Frd gREC FHEE
( Edge Histogram Descriptor )

4.1 %_#% (Definition)

#* 2 Bl i B (EHD, Edge Histogram Descriptor)) £_7 5 R
B g RO R ks i R I 12,13] 0 4 i B K- T e
4.1 &~ 2= 16 B+ B ¥ (sub-image) > I #-& B3+ B if? i b o o
25102 8 > B Chistogram ) % 51 o 24 i -3 Fif? g i Eﬁ?i\? ENE -
AU r e R (£F - TF 4579 ER S 135°% 4 5)
2-ofEt e b o B A IR G R A AR IRk B Y
FER o 16 B RGEF - B SAERAESE R
T lO6BE>RTMEELSRBEG 80B*E FEER (local edge)
18 S [ o

%7 HEER N S Bl EHD# g § 25 (global) o 2
¥ (semi-global) # A & * B> 2% 2 > I E FRP ot Af
Bfgep o X216 BF BN I3F A LT - ErHE
rEE AN P o AT EHD ¥ %57 5 ¢

EHD = [1(0), ..., 1i(79), ho(0), ... ho(4), hs(0), ... h(64)]
M) %R ERE > B oh()5 2B K22 B hy() 5 X 288

FE R -
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4.2 ¥ pc3 B~ (Feature Extraction)
SRR e BB AP ERS R RL AL (]
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