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Abstract

Conventional keyword-based image retrieval systems take a large amount of
human labor to annotate images; furthermore, the annotations given by human are
subjective to annotators. This thesis proposes an algorithm to automatically annotate
images. This algorithm exploits three techniques to-modify the co-occurrence model

proposed by [Mori99].

1. Segment an image into regions, each of which corresponds to an object. The
regions identified by region-based segmentation are more consistent with human
cognition than those identified by block-based segmentation.

2. According to visual features (color and shape), map an identified region into three
most similar clusters to obtain its associated semantic concept.

3. Strengthen the weight of a region located in the center of an image, because the

central object is usually the focus of an image.

The semantic concepts derived by the above algorithm may not be the same as the
real semantic concepts of the underlying images, because the former concepts depend
on the low-level visual features. To ameliorate this problem, we propose a

relevance-feedback model to learn the long-term and short-term interests of users.



The experiments show that the proposed algorithm outperforms the traditional
co-occurrence model about 19.5%; furthermore, after five times of relevance feedback,

the mean average precision improves from 46% to 82.7%.

Keywords: keyword-based image retrieval, co-occurrence model, relevance feedback.
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- AR AP P I —%‘ er4p B % 48 (User Relevance
mew)ﬁ%ﬂ’%ﬁ%ﬁ&ﬁﬁﬁo&#iﬁ&%%{ﬁ—ﬁﬁ%@’é%
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Bjv 3 ¥y~ o%3E R (Variance) v M AR SHRAPELE f390E
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2.3.1 F LM w4 (Semantic Based Relevance Feedback)
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Region Based Co-occurrence Model)c MROCM i * Region Based *» &) & ;% B~18 32

J=

P e 25 22 2 [Mori99] ¥ #7# 2. Co-occurrence Model i& {7 % ifsii it » 1 ¥
O RY FAPM - AOBg]c BE R FpE BT o AR R FRA
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Bled gL g Ry PiRiTr 3B 45 i > ¥ 1% K-Means
Clustering #-3" 3 F L & *7 ] = = #7P~ {7 53 Regions & {7 4 # e (T o
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Co-occurrence Model 07 j% 3 3+ 5 & — f& Blob #7 % £ e %4 > 7
I k43 85 % £ (Keyword Probability Vector) °

2. {E:ifir’e (Annotation Module) : ¥+t i R i (FHEengs i kSl * 4p
e o7 22 SN R R G h R Rl BB R Y o
TF Y ST DS FIEREATON N BEE T P F AR
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o
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e
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I
7
$
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g
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i
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Bt R R Y F AP AR RIS kS o d Y RTRE
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,)Q d Feedback Q Ft i
uery an e ac uery Farsing
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# Regions 2. ¥ chjp A2 & Slm Tk e 13 K7 HY oy By o u it A
PEd BAGRAR IR AT B E S sim_c, ¥ sim s, Pl W] & A B Regions i &2

JBEE ApREA kAR IR
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il 140§ ¢ %ﬂﬁ@R]“‘ﬂfgf RS Ak AR bR R
h. i i

A2 A B Foid >
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Bl 14 Biirar 2 5%

f B~ i Regions & g7 ¢ ez w o F L K& - B k|45 #F B Region ¢
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AN peRGB EA S G x vy vz JI* 2 4250 14 REFER BT > T35

pieFER s o9 2 Cp ~Co Cy A Bl s MEA Y i hRGB i -

Color R G B Color R G B

Black 0 0 0 Plum 146 | 109 0
Sea Green 0 182 0 Teal 146 | 182 | 170
Light Green 0 255 | 170 Brown 182 0 0
Olive Green 36 73 0 Magenta 182 73 170

Agqua 36 146 | 170 Yellow Green 182 | 182 0

Bright Green 36 | 255 0 Flouro Green 182 | 255 | 170

Blue 73 36 170 Red 219 73 0

Green 73 146 0 Rose 219 | 146 | 170
Turquoise 73 219 1170 Yellow 219 | 255 0
Dark Red 109 36 0 Pink 255 36 170
Blue Gray 109 | 109, ]+170 Orange 255 | 146 0

Lime 109 | 219 0 White 255 | 255 | 255
Lavender 146 0 170

# % 1:gd £ 1t 4+ 4 [Ravishankar98]

C, = MINE(x=Cp)* +(y = C)* +(z-Cp)°
S5t 14

A B J1* [Cinqued9]® #7ik § K enpp & PP~z > B0k

JAEA e s A ]
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474 g ¢ k en%k» f Sub-image I chix ¥ 4p ¥4 b, (k) iR 8 £ o, (k) -
O'z(k)—‘?J d 34250 182 o H¥ »p & & Sub-image [ ® Fd 5 ki
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Hiehn B Regions Wi & 0 — E FIFFSRF g & = — B Region 7 1F o pt ot ¥ &
F B o7 2% = {8 Region B #ick 7 (T4 - B HEE o 9T ] * — B State
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=21
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ESP AT RRERARG LR OL BARRE GPEE - BEE RAR e
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N
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l F Y
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Y=03R+0.6G+0.1B

U=Y-B
V=Y-R
> 4254 23

2. EHAHF 1P Bk FIYUVES 2 B enirg B =B ApAKRY 3¢ 4p
Fegh R Ak > 2 5 AR kP dhdedaRegions 0 T ¥ Js 424 Regions
dv ~ PIRLZ_® o | ¥ri ﬁ,‘l;,nlr}:in I——FF’ i {@#pﬁu{?“?éﬁni—éﬁ
YUV = B gg d 473 cnped - 17 3% 3 eanYUVEAR R
GHELEY - BRFEEZP - LB HIE > g4 FIEEX
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R SIS Y

4. EH RL M ppd Boi AP0 202 B 4p #8655 3 Regions i {7% & > ¥
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U~V iTT35i5 47 o #70 id £ 3 5 Regions {8 » & £ 373+ 5 11 %
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5. #%rp a RL ¢ cHRegion B HEF | 3P AHEE o F 4 RBlF poa o
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6. 3rE A S 2P kR ER AL R RE R F S A R
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BB ] Rt Bl > BN ¥ 973 dhRegions § BKR T P A1 ehfkir
MAETF > HFHEDRFTALE P 273 9 Regions i {7 4~ ¥ (Clustering) » £ 1 *
[Mori99]#73# ) &1 Co-occurrence Model & 75 — # ¢ Z A T da k- A~ &
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B Region 22 % — ¥ c 2 B enjp Az » ¥ #-c e3P AR 5 % — ¥ % Region >
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" ek s p K-means Clustering /% & /2 i@ (7748 » 2 ? €372~ B Stop
Condition % 42 & 3| * A& o & ¥+ » 3V i % Stop Condition 37 5 § “773

¢ Regions £8 T+ A FF o ek — B 5 1 o
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*h < F * [Mori99]#73% ! ¢ Co-occurrence Model 2 fB~& — 3 aff 4 5
MIBAF o i s - BHEIETF - BMHEF B & (Keyword Probability

Vector) > fifi-s KPVe a3 K ¥ M4gF N MR P, 7 ud 2 {258 24 4a

Br BP jw | &7 MaEF i NRAEF-FHP? il M AT TG MeET Bk o

AN

PK,N ~ M
Z| Wi |
i=1

oAzt 24

A ui&‘}‘leKPVz\Tr%\'&r’f%fé,zmﬂf‘\ :

W1 W» W3 o Wh-2 Wh-1 Wh

Cluster K Pk.1 Pk,2 Pk Pk n-2 Pk n-1 Pkn

2f 2 K MRS R
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D:himage: data\i@ 4R
4249534, bp
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[ i |
D:Aimage datahHE

D:Nimage data\i@ 4R
\2hzve.bmp

4246641 .ab3b01.1055.1. .

[D:himage: data\iR[HT
W24 778 bp

D:Nimage datahHE
S2CADJIZ0P. brp

L

D:Nimage data\iEHh
S24fr. brp

Di:vimage data\iE+
\2hggreay.bmp

D:Mimage datahEE
4241683 bmp

D:vimage data\iEH
\2vregregrvid. bmp
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D:Mimage data'\i@ 4
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Di:Mimage data'dets
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[:Nimage dataviE s
W2ACALAWREL bp

D:Nimage data'ds

“2grea.bmp
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Dr:himage data'i@

\24fegery.brp
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D:Mimage databll
\2hdsfeds.bmp

D:himage data'i@+h

D:Simage datakfE

D:Nimage data‘ial e
\24dzafre. bmp

Di:Mimage datab)l]

A2%by.bmp

D:Mimage databHE
4 24hhh bmp

D:timage datahHE
S24nhi.bmp

D:vimage data\iEH
W2AE4E bmp

D:Nimage data\iEH
S24r brp

D:himage data\iEH
4249539 brp

Di:vimage data\iEH
4249583 bp

D:Nimage data\iEH
S24trhbrignfve. brmp
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D:himage data'i@+h D:Nimage data'i@+h D:Nimage data'\i@+h [:vimage data\i@+h D:Nimage data\iE+ D:himage data\iEH

\24ggregy.bmp 4249534 brnp A24548 bmp \24yfegery. bmp 4249583 bmp S2hzve, brp
¥
D:himage datai@+h D:vimage data'iB 4R D:Nimage data'i@+h D:Nimage data\i@+h D:himage dataFdd [:Nimage databits
S242de.bmp S2wgry brp S24fr.bp S2grhbf. bmp A24%pd Bz bp S24Caed 34728 brp
D:Nimage dataviE D:Nimage data'iE+h [:Nimage datahgt D:Nimage datas/l D:Nimage: dataFRds [:Nimage datahiy
“24nhi.bmp W24 bmp W24 1EE3 brap W2hfed bmp WACAZNTEE0. brop W24CAl 34D 4R bp

Di:himage data\i#4h D:himage data'iEH
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& Image Retrieval System

Original Image

ey B el
D:Mimage data\iE D:himage datatie D:\image data\fie D:Simage datah 5 D:4image datakfe
\2hnat_anm_marm_lio_ar. S2hfweraferg.bmp 424dsfa.bmp A2AL5009728 bp 42\nat_anm_mam_lio_ar...

Segmented Imags

Dihimage data\fE B3R D:himage datayEE D:\image data\FE D:himage data'iE [:himage dataWEs
24253 brmp S249641. brp Y 24afd. brp \2nat_anm_mam_lio_ar 4249804, brip
P
Specify Object
5 2 § -, |
Tuery Approach [rhimage datahis D himage datal\i@igE D:himage datales D:himage datahie Dhimage datafE
S2\CATDODPM.bmp 424dsfgergerger. bmp 42\dstdasfd.brap \24nmrgsdvzessves3 bmp “Zhop.bmp

© Query by Example

7 Query by Kewword

© Query by Ohject 8
] ik [ |
Keyword: N i e / i . R ‘_ u
D:himage data\ig D:image datayEE D:vimage data\E & D:Aimage data‘§8iiE D:himage dataWie
ER “2hletgregere.bmp “2hzvoav.bmp YZ\feepeee. bmp s24reggderbgd bergg3s. “2hdfghd.bmp b
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mage Retrieval System

~Onginal Image:

~Seamented Image

Specify Object:
= = D:\image data\ie
Y24dfgtd.brp

" Query by Example
 Query by Keyword
© Query by Object

ok

Keyword: =
D \image data\ie D-himage datah B

20 FeedBack

D:\image data\iE D:Nimage data'FE D:himage dataiiE
“2\nat_anm_mann_lio_ar... Y 2\fwergherg. bmp “2wnat_anm_mam_lio ar.. %2\nat_anm_mam lig_ar...

'l
- - L -
D-\image data\fe D:himage: datahis D:himage datahie
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D:himage datatHE
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D:himage data\iE
W2ACAFD ODPM.bmp

[rhimage datahie
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D:himage data\FE
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D:himage datat S
A2WL5009728. brop
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& Image Retrieval System

—Original Image-

T eerama il i k. £ 2 i =
D:\image data\iE D:Mimage data'FE D:\image dataiiE D:\image data\iE D:Mimage data\FE
Y2\nat_anm_mam_lio_ar.. “2%nal_anm_mam lio_ar.. S2wnat_anm mam_lio_ar.. %2\nal_anm_mam lio_ar... SZACAFDODPM. brmp

~Seamented Image

D:\image data'fe D:Nmage data\iE D:4image datahie D:\image data'\fe D:himage data\E
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:!' A= = -
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 Query by Keyward
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Seach
Image count: ‘—J B -8 T—E |gmex 1 =B SHEIEEE
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# Image Retrieval System

Original Image

D:\image data\iE D:Mimage data'FE D:\image dataiiE D:\image data\iE D:Mimage data\FE
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\2yrrgsdvzcsavesd bmp \24fefaregere.bmp 424nat_anm_mam_lio_ar... W2ACAGRIESD bmp 24dsfdastd.bmp

" Query by Example
 Query by Keyword
 Query by Obiject
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D \image data\ie D:himage datakie D:himage datakie D \image datalfe D:\image data\fE B3 .|
EE W2hsdfadf bmp “2\egerhgerhttr brap W2hgdighfaj brap W24bfg.bmp 4244063 brp >
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CEIR Related:
Clear & | Ceas |

) 48-"—‘5 = Lkﬁ.l’a&sm& z,zé%

AN EYTENEY. _' & i r@qaﬁg_m% 3*' ST S ] Sk e
HH o b HEBREKT ’*Q%éﬁ?—‘ & ¢ T%”"m‘*—fﬁﬁﬁ EENRE R eRagl § e
FHEEEY > A '*"Av\ LS T R ip B w AR (S > BRI W e MAP R &
£7146.00%3 4v 3] 82.70% - B 49 & i (7T =t ig * "ﬁ#ﬁ?ﬁ? ¥ A% iF 477 0 11-point
Interpolated Measure Graph > §] 50 & A48 MAP - o §] 49 &2 [§] 50 # ¥ 12 {5 §_

$ 7 71> MRCOM fe & 4p B w 4 chid ] chpe v 10 3 = AR Sudfoay » 29 2 9
WATISRY FAPM v D Y 1 kR DGR E AR E oo T

@ - BRI

67



—&— original

—=— first feedback
second feedback
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