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A Hybrid Approach for Iterative Image Retrieval with Keywords and

Visual Features

Student: Jr-Yu Gen Advisor: Dr. Ying-Ping Chen

Institute of Computer Science and Engineering

National Chiao Tung University

Abstract

QBK is an image search approach based on text description. The
advantage of QBK is that it is based on semantics of mankind, and
assisted by the matured text-based search technology. However, the
disadvantage of QBK is that the result of image search is not affected by
the content of the image itself. Besides, the text description does not
represent the content of image fully.

CBIR is another image search approach which is based on the visual
features of image itself. The advantage of CBIR is that the result of image
search is all based on the content of the image and, it is objectively. The
disadvantage of CBIR is that the basic technology is not matured enough.
So the approach cannot imitate the recognition ability of human beings.

Our approach is the combination of QBK and CBIR which integrates
the advantage of visual features and text description. This approach not
only access the semantics, but also base on the content of image.

We extract the visual features with the method of CBIR from the
result images of the QBK system. And then the images will be clustered
by their visual features. Finally, users can iteratively search with keyword

suggestions which are extracted from the description of clustered images.

Keywords: QBK, CBIR
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color specification: .
file 1o compare Lo |§2 db2edendersineonimages\guitars_tedtipg .

| choosefie | &

Bl 11 QBIC Positional Color % § &

12




annn Signs - Query by Image Content Sample

_ Average color ) Histogram color () Positional color ) Texture
color specification: | |
Mo to compare to: |cIUBEMGnuers'.naunumages‘qurme_now IW{% |
| e |
|Swatches |HSB | RGE |

Privaew

-

n Sample Teod Sample Texd

B 12 QBIC Texture 75 4 &

® VIR Image Engine[26](¢ Virage Inc. #7F % ): VIR Image Engine
A % - B EALY CBIR dvo Ha & ghd ,{Jf_%?"f B R
e11 Color, Texture, Shape #F#cd&=& » B4 » 7 F 2 % # P 9 Color,
Texture, Shape w3 e ® o 4p >t QBIC & — X 3F T i ip T
% - B ACE TH0F > VIR Image Engine ¥ 45 2% B #fcr 3% €
7 b & (T8 F o m VIR Image Engine :& 4 » B :2 ot £ B4)
= iterative query i 4 o

® VisualSeek[6](¢ Department of Electrical Engineering, Columbia
University #7F % ): VisualSeek £2 } it B % $id i R ehZd B &
e T F ey B x5 4% 2 31 o VisualSeek 54 3§ H_1Y
TP RIBRIAFAZFE ARG B0 2% F

Gl4e™ = Bl AT o

13



.
5
2
H
2
5
.
H
&

3
B B B B e T
QAT
G B e B

width

83
d34
B &3

height 87 102 82

Spatial Match: (& exact (& best  none
Max. Returns: !21 Query [ Global R-uil i

Color Mateh:  ( exact (& best (C none

[ oroon [

Embedded TextTaption: |

Apply

llghob b lum

Bl 14 VisualSeek $% & % # |

NeTra[4](¢ Department of Electrical and Computer Engineering,
University of California #7F % ): NeTra ¥/ - B ¥ L 56 24+ e

S eh i3k 2 Corel photo collection 2 CBIR i Seo #75 ] #

14



‘FKQ EAL S22 BLME F B AN & 3 100 % B Y - = % F
HEC BT AL L B RAA R region o @ * KIS ER
i P-— % B % (Query by Example) & #F A2 2L £ ¥ v L £ P ig5k
B % ¢ ehX B region> I :fﬁ T & % 2 region 7 Color ~ Shape -
Location ~ Texture 7% % # 3 fic 8 17 5 & P & - Netra F|&& ﬁ_*‘v:‘
— BRI L e O SR B EE R T Pl g
B AR o TRl A HEH ) o

SelectiImage Category, Select Query Image:
131 - (English Country Gardens) d 168000 jpg -
- {Annuals for American Gardens) 168001 jpg
-- (Perennials in Bloom)

-- (Beneath the Caribbean)
- (Images of Death Valley) pa
- (California Coasts) 158005 jna
= 168006 jpa
158007 g
158008, jpg
156009,y

i

1

2]

-

Hel| —
—pl 1680100
{Qcean Life) 168011 jpg
Display Images in 158 — (vegelahles) 162012jn0

- {lce & Frost) 158013, jpo

-

QueryImage = 158002 jpg Image = 114081 jpg Image = 184047 jng

Texture Keywords For Search

mushroom =

Show Samples in This Class

Show Guery Window

From the Selected Region
Colar Location Image=158019.jpg Image = 178028 jpy Image = 150081.jpg

Texture Bhape == Back == == Mept ==

B] 15 NeTra &= _%‘7 )

® MARS[27](Multimedia Analysis and Retrieval System> ¢ Backman
Institute for Advanced Science and Technology, University of
Illinois #7F % ): MARS “ﬁ% T B fA M AR #F A E > Color e

Texture * » ¥ #h4e » 1 — B £ A5k i G 30F o T Fl 5 40K

_%g'l}lj °

15



Clearl Bew | Add Points  © Move Points £ Delete Paints

Back | Refresh | Forard |

* Shape guery " Boolean query ' Global texture " Glabal calar
Done Sut:lmitl
| Text | |Userdeﬂned| |E}{amnle

B 16 MARS 4% 4 6|

) v 2 2 3 2 4
2.2 MR R ALE B A

A A AR A BRI AR R A o
AP & T AR BRI B AR B0 S

AT B M R T 5 o

221 S FE B AR B AHEB I B 2

BT B PR B S A AR A L Z A A
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¢ (Color)[12-15, 28, 29] ~ 25+ (Shape)[30-32] ~ % 32 (Texture)[12
33] o MFE R AR FHCREE A B e P s e T )I%
Ty R Pl H A E T [ H AR
® Color Layout[14]: M M5 € 2 MM & Bpd cng BF A
o F AP RA L - BB SXSFERH & BRI
Dominant Color 12 YCbCr g % 77 4 3Lk 5 F o & B d 4f4L
e11 Dominant Color £ £ * DCT(Discrete Cosine Transform) »
1 DCT ehiafic 8 17 % b o
® Color Structure[13]: 2N F A EE I cnp T W E Z PN F D
3 TR AR o HAB R R OB o 112
2L R B (e R e h B B A AP R R )2 B At o 1
8x8FF 5 - BHEART > ARBGPM Fd T2 os™ AT
A g ¢ 414 (12 double-coned HMMD 35 B¢ % 71 & bb) o &2
Color Histogram # [ -3_» Color Structure ¥ ™ £ .1 & % &
wE ek 4 (F) & Color Structure # £.07 % % 2 8 = ke ék
oA A 8x8ARE 5 H im) o
® Contour Shape[32]: F|* #FF erd & Kk 4y it 2-D 4~ i+ ey e o
12 Curvature Scale Space(CSS) k & I #5 Br =)k
® Dominant Color[29]: ¥ & #* g if ¥ k& IR cpp d #‘rﬁ:ﬁh? 4
4 SRR g 4 A
® Edge Histogram[34]: 23z F? » I fAf(z B3 »f > - B
Ere ) GRS TR A2 R GE L ot
$o BBHA B S 16 BT B AuPER(ES B A
0" ~45 ~90 ~ 135 pFenBic-o
® Homogeneous Texture[12]: # 312 ik ? # 5 R IL g o {)

17



* Gabor g &3 0 (TN RIT P wABF (5 5 B)2 (=
= B)iBig B kiR % & Frequency Domain #1 % I ) % &9
Bk B R BRSO kA G FKE -

Region Shape[31]: & BHFAE 2 & ¥ Ny if ¥ - P % &
(deBl 17z) > » ¥ gp il G &5 (oR 179 )0 24Xy 4piden

Fe iﬁe‘('flt‘r%] 17+) -

o 2N

Bl 17 = & Region Shape 1§’ g &
Ry RS G 0 Bl 18z 2 Bl 18° A ¢ ARARL S AP LRV R

Feho REE 18T GRS LR

8] 18 Region Shape 4p i & +* &

OGRS AR IR -

‘@

Bl 19 Region Shape =34p 07 & ¢ #&

STRFAE A LR 2R oA Y AP 3G 7 4

N

1% J o Region Shape # 2 it M f§ ¥ 7 »aF enfg it 5 B 7 4p

18



MR TR A B G B T L RT F R b
M o
® Scalable Color[15]: 4| * Haar Transform> % HSV g é % 7
LT Tk s i e Ak

222 MIFH AL M-I LB RS

A % MPEG-7[35]67% (il it 4 $5P~ 1 & fodBe 5 % chik
# ¥ 3¢« MPEG %_ ( Moving Picture Experts Group ) # it 3 i & g
L] m‘{ﬁ,?i", e BREEAIZEA 1988 F > S H AR T LT CD2Z2 AR
frf et BHe S F 18 ZARWM S FME FAAR DR O 53
e orig W MPEG-X e & > &dpd 1TU ( International
Telecommunication Union ) F= ISO (International Standarization
Organization ) #|] T % i AL ~ F 30 R ﬁ%ﬂ—% » 4o MPEG-1 ~
MPEG-2 ~ MPEG-4 - MPEG-7 - MPEG-1 ~ MPEG-2 - MPEG-4 % {& &

B PR OB > ERAAePE I F RESF X E -
Rend FAod T o TR EA S Rend £ 0 3 PITOR 5 FE A

* > om A BNz w9 MPEG &% o
MPEG-7 et ;8 % - % "multimedia content description interface" >
HEBL AL P %mwdffr’”‘(éﬁ; BRI X AT LN A
PR AT AL o i

fost o Y FT UG RS HOF

gp % 0 5 d MPEG-7 en#E

ar EA
TEPR T

/4

Af
WHipfr TR BR e Ao d 20

AN AR B S IS R R SR
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TR ARPREFIPAFDEE i - ERAEERSR{LE
thek B E PR g 3 AP g R 0 T AR P endF it P
Ao - BEAERY - BAAES BB BIEOEACRL BR Y X 2
3 o & k4h o MPEG-7 4 @ % XML 4 st B35 FHans=
I 12 XML Schema 7§ # DDL(Description Definition Language) =7k
HoRAFBEHRLL Bl o@m MY T eh W E_MPEG-7

#o@ g 221 %E%ﬁ.ﬁzﬁﬂéiﬁiﬁ;‘i;‘é? TERE R

2.3 B igA T E 2

ARGAEILS G 0 - WA EEL A e (PR A B A
B R A F AABDBR o 2 5 4 2 (Object) ~ F H(Blob) ~ 2
& B (Segment) & o & & cnF 37 B3t L & B B g (Divide-and-Conquer) »

N
=\

MR R AR DR BB o B PR RPT A G S
o

1. B dp: F%dpHEm Bipid fﬁ/ fFea o f iAo
LoG[36]2 Sobel[37]i#/m BE kA2 FHHRE -» B HE
B ¥ avdp d I EBRBTATER R > AT E R - H R
GERBEMNLEE A5 -HPRNE BT L E DB GRS

2. HEHBEEAH: XAREFROM GER boppd cHARE S
EEHET Z gl & 0Fadl o k32 @?])‘%f%'\g’f'ﬁ‘%
ARG - EAAFRBOE S - L N Bp AR np;.,bt‘y%ﬁ»ﬁj
T L E AR DTS > TR @ AT QARE
- BRI L - B RS BT REha N A
PO D LT RS o i BRI 2 Y AR S AH
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PPl piniiad Rd A0 IR B R
7% TIL(Bayesian Theory)d® =+ i Sui BISLE 5 - Bpgd & 0

s

Al o AR B s TR RO E RS R

4, B W AFAAA ARG E: R E PRI AN T A B
2EF S RATE P EFRLEOLS 38T E- B ST
% %f #4328 (Markov random field) s o &) = 2 o 7 LR ifar
REBFTAEWRH I BRI e FFRF 2T R

% z
Wo BHEA LT RAYF S WG TF P

P} LB A A S T e BB R W E LR
oA ] 205 B4R o REEE T A2 B A RIFE 2 A B

Wi H oA P\?'mév\%J"‘é,‘-%
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l.

JSEG[16]: it H - % B #HE 2 4 & PR 2

5 ISEGHL 7 4 % o 0 -

B 21 JSEG ¥ ifh B2 %
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2. NCut[17]: iz&_— BL R 2 PB R ZLHF 72> 2 B
22;€\NCuté1"J%"4L f"r%f)”d °
) Figure No. 3 ] =10l x|
File Edit View Ineert Tools Wmdow Help
DSE&8|IRA2A/ 2P0

B 22 NCut ¥ i 3% %

3. BSE[39]: BSE® - i 12 81§ ¥ 2% A (Brightness) ~ jf ¢
(Color) ~ ¥ % 32 (Texture) & s # P f o 2w 5 % - B 233

17 ] o
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B 23 BSE £ fjos 3] 2 %

B b oz BRE A FEE s AP IEI B A hE K
FET AR ALY 2 v - REER T RERGA R E G

RO EERS o ALUFEZHNAELHY A dh BEMEFE
AL (g i Bk K}%%’\#‘Bé Bilep eni® ¥ o — BAF A BFH 2
T RT U AR ] 0 E M )ia)fucawwﬁ%ﬁ—mwﬂﬂ
TS BIFE EE LG NI FP AP g MBS B AT
TERM B2 i A A RAFE VB ESF L w2 - o

2.4 AEIFE

—

& ¥ (Clustering) » F #2148 # (Data Mining)[23]4f & ¥ - TR o H 2
BPEA L B B W RS M (objects) » FHiBAFIFE £ 0 A
& fic ke (groups) » - L FRenpe 2 B0 AR TR INF AR 0 3R AR
B en e AR Y F* ehs HIF E 2 L k-medians clustering[40] > & &
TENRELE

Bk BB S WE 2 Fopedp > SRRy Ae

> ko FRET I
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1. Lafmpds ke

2. &-wm¢ P - BT medoids s rfuz“ SR
Boo NA PR FEE T ES: RO E BN hE @ F
B VPRI e ) e P Maprii s o LR A B Eao

3. KEBHFHMEATA IO R AP MIERE TN o

4. £ R F 2-4 #i=x o

wd A% $E2t 0 AT @4 p 4 A CBIR k30 (9
% &2 bottom-up 07 34 R fRAF e F ATE P e R AL o X

¥ - T RFE Y NP W T e B AR T S

o@D - BEEMET HREFANT G R R
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¥R FEMET IR By
e %

Lo - BRGOUMET S AHL P GIF
2. BUARE Bz #EB-E I LT o

3. B o

4, MAEFHE-SMAET R

. V2 L7 e 2 )| N (o) N ’ 2 %" A e
AR NN AR Iy = s g F Tﬁgi? W aEmp § oo
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A

Query by keyword
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for next QBK

Keyword sugg
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result of QBK

Visual features
extraction
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keywords

keywords

e ————
i

=]
B
g
=
Q

By visual features of mages
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E
£
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3.1

SR

AP R uE A FT Y TR Dk SR R HEE NS R

BERA KR

1.

- BT S AF DR YIOF L AT EH* Google
Image Search 1% % M3 R IEF v 2 PIRFTHE KiR-H B

2L %%t Google Image Search 2 W F AL k p *r 22 2 7
PP RRE SR FP (e 27 sk E A L2
FEMEE T A4 e 2R@ o & Google Image Search T8 i F 4

ETIRS

B Hadgh, 2 FEHEBR KR SR Bijent gt
Pp A b o T BRI AT 22 F ALY K B
RREE T4 Bl 2 R R ﬁ;ﬂilrdz P4k 2%

LT R EEEY A - o

AT BB it AP -% - R B Google Image
Search (i F S % ¥ ca SE@ 5 » R BR 221 g2 » B
41 3% 5 [] 1 Color Layout, Color Structure, Contour Shape,
Dominant Color, Edge Histogram, Homogenous Texture, Region
Shape, Scalable Color ~ 78 AL dF i id » 12 2.2.2 & 2.
MPEG-7 4 e XML #& 5% k573 o d 30~ 0 ALY 5 A B e
BRI E s MRS EE I T b
oS- g Tt AV RN TR s SN k- TR R o e
BERRGZE QT VRl - By &R HAGE

o 0 ERP L FAuERE > AP LT LB ED R D
i A

%

Bl 3 BB R RS > 4] * k-medoids



-~

HE R GAE PG AHI AT LR - Tk AHE
&3 B EM AT SR B M oo F

d-
WA FEAERY 0 RN PR T s 3 AR s Hr

FoRenP e Hr- e SRR Y TR L ke - P
éﬁ? " ’ ﬁgé /"'l(‘ :‘fb F’ & ]_‘.h L’T‘J ]g\ln\ 3_3: zJ- % °
7 Br

F BMEFER LPRERAEZE R AP
C BB SR E Bl BB A H N FA A KR o
FEFANPYUMETHE RN R ST H R ART
ez B enfd oo NP REE B A Y B By ik o B
R AEAHOMEET o RS HE BAEONLMET AN
o X f fim©? > ﬁ]&ﬁﬁ‘?ﬁ%?—’?é%°f§?'ﬁﬁ-?@ im©? i3
WAL e 3 g R RR FART S FAOR TR
Hep N A g g0 » P UEBAFRLMEST H Fi0 0 404k

T F - FAFTLERTF OB T 7 B BIE A F O

NARET > BEA KIF R 7 LRR PR o

TS S B R SR i B A * D B oo
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32 U M4ET L A#2 BEF i &

A5 3 % * Google Image Search T 5 B 4¢3 8 d0&F 75 B 7

] \

\

L % o Google Image Searche i % 5 % F & 3 ST B 250 3 i
~HWFEE Y nE - IF P Aol 260 4 $7Google Image Search #7 it #&
BA G I i Ap b T o NP R 268 R 0 F - BERTF
Zw B3P

L B OsEE g AR et m T i .

2. AP e it o

3. MR ~AF Al AR

4. TR o
AP P4 15 2t Google Image Searchin® i 5 » 1% 5 AR ST 4 dcdy
Bechk bR TR R AART X A6 PHARY 8 et LR
FER T F RIS > A Google Image Search#THE B~ 12 F 45
HFEYHE AL AREFECET > TR BRREIELT AT
PR Flpt At - ) G B ifatm Tl ez g > U I 5 AR

FAF LT o 4ol 279000 0 2 ARG P - T e R FRFTH

&

T LA E R4 R KR TR T o2 W L B IR
?“?*ﬂ °ﬂ“&%%ﬁ%%?ai’ﬂWzﬁﬁﬁﬁa@%@
L+

1

i3

~E
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Web Images Groups MNews Froogle Maps more s
Google =

Images

Moderate SafeSearch is on

Signin

Search Advanced Image Search

Frafersnces

Images Showing: [Allimage sizes =

Pie charts
395 x 299 pixels - 5k - gif
www_statcan.ca

MAZ PC-ALP - MAZ PC-ALP
200205

509 x 259 pixels - 53k - jpg

www.discountcarstereo.com

The Flying Pie Founders
400 x 237 pixels - 32k - gif
www flying-pie_com

PIE

index
529 x 338 pixels - 72k - jpg
www.projectimpartexport.com

Pursuing Our ltalian Names
Together ..
240 % 212 pixels - Tk - jpg
wwnw.cimarelli.com

A

A Picture of my Pie
640 x 480 pixels - 56k - |

P
vww_kendramichaud.com

PUMPKIN PIE
304 x 304 pixels - 22k - jpg
www_tonidunlap com

Pork pie man Stuart Booth
203 x 152 pixels - 7k - jpg
news bbec co_uk

Index of programming pie
232 x 334 pixels - 8k - gif
www.ascotti_org

re results from
y ascatti org ]

et & tous!
767 x 1022 pixels - 126k - jpg
ocean-pie one-piece org

4 GLJOULJUUUU‘JUUS le »

Next

Results 21 - 40 of about 698,000 for pie. 1(0.14 seconds)

posted by Pie-eyed Diary 8:29
PM

452 x 600 pixels - 107k - jg

www. pie-eyeddesign.com

F—4

Header: Pie in the Sky
384 x 202 pixels - 8k - jpg
www.planemath.com

rtlanta

American Pie - Atlanta
Georgia
224 x 216 pixels - 21k - gif
Wiv.american-pie.com

Pecan Pie
453 x 332 pixels - 44k - jpg
www. myhomec ooking.net

WaorldCom Settlement Pie
Chart

450 x 329 pixels - 31k - jpg

slw.issproxy.com

Squash Pie
640 x 480 pixels - 31k - jpg
www.camellia.org

... pie, a specialty at the
restaurant
354 x 600 pixels - 32k - jpg
www jsonling.com

Pie charis
351 x 259 pixels - 3k - gif
www statcan ca
[ Mare results from
W statcan.ca]

La Pie
957 x 580 pixels - 74k - jpg
la_pie.club.fr

posted by Pie-eyed Diary
11:52 FM

452 5 600 pixels - 13k - jog
www. pie-eyeddesign.com

Jpie

Search

Search within results | lmage Search Help

Google Home - Advertising Programs - Business Solutions - About Google

©2006 Google

B 25Google Image Search #& 4= &
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un

Pie charts A Picture of my Pie

395 x 299 pixels - 5k - gif 640 x 480 pixels - 56k - jpg
www_statcan.ca www_kendramichaud.com

B 26Google Image Search 3% # ] 3c <

Below is the image in its original context on the page:

See full-size image.

| | Www_statcan.cal.../ edu/power/ch9fimages/pies.gif
by 395 % 299 pixels - 5k

== | | Image may be scaled down and subject fo copyright.

www.statcan.cal.../ power/ch%/piecharts/pie.htm

Remove Frame &

Image Results »

Table of contents
A

Graph types
Using graphs

= Bar graphs
Pictographs
Pie charts

= Line graphs
Scatterplots

Histograms &
histographs

= Summary
Make a graph!
Exercise

= | esson plans

Glossary

Learning Resources

| ~

Statistics  Statistique Ca 5 d!."
Canada Canada I]d d
[ The Dall\r [ Canadian Commumty 'Our Products
C{.nsus Siatistics Profiles and Services [ Other Links
Graph types =

Pie charts

Constructing a pie chart
Pie charts versus bar graphs

A pie chart is a way of summarizing a set of categorical data or displaying the
different values of a given variable (e_g.. percentage distribution). This type of
chart is a circle divided into a series of segments. Each segment represents a
particular category. The area of each segment is the same proportion of a
circle as the category is of the total data set.

Pie charts usually show the component parts of a whole. Often you will see a
segment of the drawing separated from the rest of the pie in order to
emphasize an important piece of information.

Figure 1. Student and faculty response to the poll 'Should Avenue High
School adopt student uniforms?'

10%

OYes
H Mo

B 27Google Image Search 8 ik Jh e 7
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3.3 B AR I 45 2. BEB- 21 1 410
#%_Google Image Search B~ 18 32 tf 4k & {6 » 2 i if 5 18 MPEG-7 0

1B FEE - RPGLE HaE 0 T XML #2575 % 0 o

Bk BB dlE - SRR e N JEARE BB 1S o AP iR BRMPEG-7 #3%

F - BARTFACTIER TR A B E B E - AR B F

SPEHEE o hipBIFEY 0 AP R - B A4 MPEG-7 $0F -

B AR EE > ¥ 3 B o B 285 B|F o

(A) (B) (C)
Distance/ |A&B A&SC A&D
items
Color 79.372894 |62.023926 |(74.620842
Layout
Color 4.450980 6.427451 6.752941
Structure
Dominant |4.3667e+07 |5.0087e+07 |5.7213e+07
Color

Bl 28 4 S0 41 AL Bk
A L B F IR B2 A, B, C, D % Color Layout ~ Color
Structure ~ 2 Dominant Color = # 7 F cfFficie ™ » 55 d MPEG-7 2
HEOPE Dk apEipE o I £ R L FEZEY £ o 5] 5 MPEG-7 & ¥ =
PR S oA AP AL EE B2 TR E NIRRT FRE

A2 REDPGALEY - FP AP LE - BRI D5
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KT~ BrAFESTIERE - A PEAPif)] L5d F- B
QBK 7% &% ¥ chi ¥ A % o 7
® x[i][j]: #ikifrd i hdfx ? »d MPEG-7 #7 2_& H R 4
FERLE o
® max(x): - B QBK #F % 5% ¢ » e x jEHE < & o
® X[i][j1=x[11[]/ max(x[i][j]): #" * T & B i fodi ) friex
¢oengt ik pEd B X[1][j] = x[i][j] / max(x)
Hd ) s LR SRR BN A0l 2
B B BiE N BT VR E S NP FELS AN BAR P E
PR feB AR WA GBI o iR b BRER L g
D[i][j] -
® DIi][j] = Sqrt( (X1[i]HD"2 + (X2 [i]j])*2 + (X3 [i]JD"2 + (X4
[110D"2 + (X5 [1GDM2 + (X6 [i]D"2 + (X7 [jD"2 +

(X8[1][11)"2 )
FOREN BRME DR IR AP T T - R

Bk 1t R P A AR R S

3.4 B 1§
BB 1E 0 B AR B AR S > ARt s~ 2.4
g ¢ o1 e k-medoids (T & 2 o B 2 FP Ao
BRFEBFH L e B apedt > obdch i
ko FAET T
I P pds + k.
2. & - ¢ B A - BHITL medoids + 1} SRR Il B
e RAFMSFLE T IRE: fpROTR BN Dl @ 4
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oS RHIE N B G R RIER S o 2 Db

N\

3. BEBPFREATAPRIE L MIERE TN B o

4. £ BT 24 e o

DO ARNTFNELAEHBRHEGE S cE @ Pend L A
Jo 2B 4 i&{dﬁﬁ‘?l Pk HEG Teo@m A RNP R L
FHORBHEAF > e » Tl X A i o ¥ ’éifé’”ﬁ?uﬁ%% e et &
BE o p AR R E DS HBE

35 M&EFHFaMEETER

PSR E AR B AR B R & (e > A
R e S o S Ap b e Tyt kiR M AT HARY P
%ood 32 &7 AP T LFE R > Google Image Search £ #73%
e FRHE > TR HREERDTAEATTRY - TP A
P AP S A R R AR R N R B A R eh

MagsF o L jlp - HAP G B R A MET Y o B N L2 E

BT ARG HRT N FE g AR R A o TR
BB GG M 7o LM e 5 0 - BRT kR BT
T b L PR A R & 20 - M R F37 M Tro ik
#rry P ¢ e HTML 332304 230k » F15 HTML &= 384 i
DE R T R R A EF B AL -

LB HTML %72 8 > AP - BB T AP
iz FHEE- B Token #1728 - - BH F
Token ° &]4: There are four people in the Lin’s family. # 5 Token

Aa\“}ﬁ“?’g l§7 y g %K‘,\\; _ TB;L; 4 there” cca 29 ccfour” ccpeople” cc ” “the”,
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L
-

“Lin’s”, “family” 13 8 5] o & 18 F|it B token f* chz g 7]
APLE- LR ERDET > deibe B3~ A B L B
Wi 0 25 - BF & &dtoken it F B LA o

BE ARV e IR P - B B4R F chtoken 2] 0 R A iRk E
B E G BB S A RS A ARGAER T AP R
P R EEY R 0 T BEE DB R F Y PR AT DY F

RAe3 ¢ L PEAT BB A RADETF O FL A RERER
SR AET 5] on BAXL 5 BN P R A T ARG o R

&#ﬁ@’ﬁiﬁ%oﬂwaﬁngiii%gﬁﬁn@ﬂ{ﬁgﬁ

FE - BN BT UPEA SR F LS o Fpt > APk Een
KA EEH fRm* H 467 FR T FERIEF RS g A
AFENEDA ] o dok R IO E S DT EEN B
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1.38¢ (Color) Descriptors

A & 3% B 48 Descriptor % $5 it g d endpic > A 6] 5

3

DominantColor ~ ScalableColor ~ ColorLayout ~ ColorStructure > & 3%

4

ColorSpace = ColorQuantization Descriptor = &3 ¢ f5 it el & o =
fBpf ¢ o Descriptor $87 1% fdg it iE R & ] FoifhpEd e HiE

menp AT

1.1 Color space
AR ARER e TR AT & 37 RGB~YCrCb~HSV »
HMMD -~ Linear transformation matrix with reference to RGB -~

Monochrome ¢ DDL #7335 /2 4o F

<complexType name="ColorSpaceType" final="#all">
<choice>

<element name="ColorTransMat" minOccurs="0">
<simpleType>

<restriction>

<simpleType>

<list itemType="mpeg7:unsigned16">
</simpleType>

<length value="9"/>

</restriction>

</simpleType>

</element>

</choice>

<attribute name="colorReferenceFlag" type="boolean" use="default" value="false"/>
<attribute name="type">

<simpleType>

<restriction base="string">

<enumeration value="RGB"/>

<enumeration value="YCbCr"/>

<enumeration value="HSV"/>

<enumeration value="HMMD"/>

<enumeration value="LinearMatrix"/>
<enumeration value="Monochrome"/>
</restriction>

</simpleType>

</attribute>

</complexType>
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colorReferenceFlag : iz B =i 5 # k& (true~ 1 & false~0) >

~»

PR B 5 false > &= B B ¥ e type="RGB”pF & * » 4o% H 5 5 1
pF > B]#-RGB # #% = CIE ( Commission Internationale de I’Eclairage )
XYZcolorspace » % 1.1 2 Higde £ - ZHE L 0> Q|3 % o

Red Green Blue D65
X 0.6400 0.3000 0.1500 0.3127
¥ 0.3300 0.6000 0.0600 0.3290
z 0.0300 0.1000 0.7900 0.3583

#. ¥ 1 Color Space

type :
‘RGB’: Lixd (R) ~#¢ (G) ~E¢ (B) = ki st

L& chpEd 2 e
“YCbCr’ : # RGB i ML dk = YcbCr enig » H 2 5840 ¢
Y =0.299*R + 0.587*G + 0.114*B
Cb=-0.169*R - 0.331*G + 0.500*B
Cr=0.500*R - 0.419*G - 0.081*B
‘LinearMatrix’ : = /g &2 ColorTransMat e fie & » 1 * AL ErL
4 RGB g ¢ % AP 3 2 4p % & 7 components o H 2 38 40T
C1 = ColorTransMat[0][0]*R + ColorTransMat[0][1]*G +
ColorTransMat[0][2]*B
C2 = ColorTransMat[1][0]*R + ColorTransMat[1][1]*G +
ColorTransMat[1][2]*B
C3 = ColorTransMat[2][0]*R + ColorTransMat[2][1]*G +
ColorTransMat[2][2]*B
‘HSV’ : ZHue (¢ #% ) -~ Saturation (4 fc/& ) ~ Value (% & )
5% MRGBIF i+ enfd A4 ~ HSVenE ~HSV R gpd 2 F
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Lt RAcB) 66 0 Hued € = ¢ B 4oengdg £ B > SaturationF_jE_
Bl IR cnped 2 8 5 03] 1'Valueid B 8 R eofg e ;U4 !
Max = max(R, G, B);
Min = min( R, G, B);
Value = max(R, G, B);
if( Max == 0 ) then
Saturation = 0;
else
Saturation = (Max-Min)/Max;
if( Max == Min ) Hue=0; /* achromatic */
otherwise:
if( Max=R && G>B)
Hue = 60*(G-B)/(Max-Min)
else if( Max==R && G <B)
Hue =360 + 60*(G-B)/(Max-Min)
else if( G == Max )
Hue = 60*(2.0 + (B-R)/(Max-Min))
else

Hue = 60*(4.0 + (R-G)/(Max-Min))
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Value

Green (120° A Yellow (60°)
e —_\_\—__\___‘——-_
Cyan —~ Red (0°)

(180°%)

Blue (240%) Magenta

(300°)

Whit

p Saturation

Bl 66 HSV fgpéd % FF 1 bl f4

‘HMMD’ : 5 Hue ~ Max ~ Min ~ Difference mé{ﬁ’é‘% » HiEd RGB
ppd F ek a KoHMMD ¢ 2 7 1 B &40 Hue(# HSV
shHue (¢ 3 ) 4k ) ~Max (F % 2 > dgisseng & > ¢ (pure
color) *r 2. %5 ) ~Min(F % 9 > P RS ( pure color)
fvw k) ~DIff (¢ 3 5 5% ¢ > #&iTH ¢ (pure color) iR A&
ia#2 & (colorfulness) gt % ) ~ Sum (H-7 gEd P &

(brightness) ) > # ¢ Hue ~ Max ~ Min = Hue ~ Diff ~ Sum & #&
EERE A TEF I 5 B > Hue ~ Max v Min ehi 3% 22 HSV # 9
Hue-~ Saturation f Value =& 3% 4p ¢ > Diff fv Sum =& 3% 2 ;8 40T

Diff = Max — Min;
Sum = (Max + Min)/2;

HMMD~¥ ¢ =% & (blackness )~ * & ( whiteness ) ~ %% & ( colorfulness )

fod 3 (hue) *THf % cnEEFIARE 4 3 g ¢ 5 4o 67 o

80



White Color

Karer

/s

Blaclk Color
® 67 HMMD f ¢ 7 B

‘Monochrome’ : 2. v & FFena)3% » gk o ;8 4o
Y =0.299*%R + 0.587*G + 0.114*B
ColorTransMat : § type="LinearMatrix”fF » ¢t & 4 13 >

v

ColorTransMat % — B4 » BN A Z chiE 2-1 7] 1 2 FF o

1.2 Color quantization

Wipd 7 B2 & - RIEE 1 » ¥ 2 Dominant Color % & » ¢ ¥

Dominant Color #7# i éhig { & 3 & & o DDL 63 2 40T

<complexType name="ColorQuantizationType" final="#all">
<sequence maxOccurs="unbounded">
<element name="Component">
<simpleType>

<restriction base="string">
<enumeration value="R"/>
<enumeration value="G"/>
<enumeration value="B"/>
<enumeration value="Y"/>
<enumeration value="Cb"/>
<enumeration value="Cr"/>
<enumeration value="H"/>
<enumeration value="S"/>
<enumeration value="V"/>
<enumeration value="Max"/>
<enumeration value="Min"/>
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<enumeration value="Diff"/>
<enumeration value="Sum"/>

</restriction>
</simpleType>
</element>
<element name="BinNumber" type="mpeg7:unsigned12"/>
</sequence>
</complexType>
Component * g g £ it ehpgd ~ 2 (Component) - 5 pFd Z ' dp
¥_% Monochrome » B i2 s - » BALZ = » § 584 7 EREE R TG
HMMDFg > B~ & ¥ 124 (H -~ Max ~ Min) = (H ~ Diff ~ Sum)
LB BHEI ZHFE TS Gk 20
type Component Component2 Component3 Componentd | Componentb
RGB R G B MNIA NIA
YCbCr Y Cb Cr NIA N/A
HSVY H S5 v M/A NIA
HMMD H Max Min Diff Sum
Lineariatrix C1 Cc2 C3 NIA N/A
Monochrome Y NIA MN/A N/A MN/A
28 2 pgpd B AER G
BinNumber : # B3¢ = i bin B #ic o
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1.3 Dominant color

iz B Descriptor * k T 3L F & * B ¥ B IR erpg d %ﬁqﬁ? v
LEEER GG ML > LR P A PRGN B R
( content-based retrieval ) ° DDL 3% /% 4

<complexType name="DominantColorType" final="#all">

<complexContent>
<extension base="mpeg7:VisualDType">
<sequence>

<element name="ColorSpace" type="mpeg7:ColorSpaceType" minOccurs="0"/>

<element name="ColorQuantization" type="mpeg7:ColorQuantizationType"
minOccurs="0"/>

<element name="SpatialCoherency" type="mpeg7:unsigned5"/>
<element name="Values" maxOccurs="8">
<complexType>

<sequence>

<element name="Percentage" type="mpeg7:unsigned5"/>
<element name="ColorValuelndex">
<simpleType>

<restriction>

<simpleType>

<list itemType="mpeg7:unsigned12"/>
</simpleType>

<length value="3"/>

</restriction>

</simpleType>

</element>

<element name="ColorVariance" minOccurs="0">
<simpleType>

<restriction>

<simpleType>

<list itemType="mpeg7:unsigned1"/>
</simpleType>

<length value="3"/>

</restriction>

</simpleType>

</element>

</sequence>

</complexType>

</element>

</sequence>

<attribute name="size">

<simpleType>

<restriction base="positivelnteger">
<minInclusive value="1"/>

<maxInclusive value="8"/>

</restriction>

</simpleType>

</attribute>

</extension>

</complexContent>

</complexType>

ColorSpace : 4 1.1 #7it o
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ColorQuantization : 4 1.2 #1if o

SpatialCoherency : ¥t — i dominant colorsns B s & 1+ (spatial
coherency ) fic % — B4cfEE » H E4%F * & dominant color=h7% B &
Fodxs > HiEaxmMplr 2 5 4cB 680 2Bl d B A HH Y i
& 4% > #711 SpatialCoherency g i 14 » 4p F h4 Bliz d cPBE B T B P
i B¢ o o7 SpatialCoherency s B $i g 0 15 B AF A K P K R
B hpEE o

B 68 dominate color =% ¥ s B 1%

Values : =% 5 "L5 50758y > 4 & § d Percentage ~ ColorValuelndex
fe ColorVariance #7 % = ©
Percentage : # % 3. ® Dominant color #7* | crgp ¢ oz #rib g &
L oo
ColorValuelndex @ 5 - @B E#E 7] H g 5 rEH A 7 B ep
dominant color e77% 51> LA R e~ | RypTiEE GRS TP TR o
ColorVariance : 3 — B & 5| » rra Kenpgpd 2 > % j B
color component e & & (Ap¥3H U e F hgpd i ) 315 3 Nde
- .

1

v, = %Z (m }

k=0
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m, £_3% j i Dominant color¢ficomponent > p & % k# ik % j &
component > N&_¢* Dominant color® 23R % chficp o H ¢ jenfa B4R
Tt LT LY

size:4p 7 dominant colors & # i 5 ¢ Hif oo # B+ 2 dominant

colors B#Hcz 8> %] 5 1o

1.4 Scalable color
iz B Descriptor 2L & #_#% % I HSV gg ¢ Z R ¢ color histogram >

T ¥+t image-to-image matching 30&F = 3% 5 FT 24 - DDL 735 72 4o

ms

<complexType name="ScalableColorType" final="#all">
<complexContent>

<extension base="mpeg7:VisualDType">

<sequence>

<element name="Coefficients" type="mpeg7:integerVector"/>
</sequence>

<attribute name="numberOfCoefficients" type="mpeg7:unsigned3"/>
<attribute name="numberOfBitplanesDiscarded" type="mpeg7:unsigned3"/>
</extension>

</complexContent>

</complexType>

Coefficients: 1. & § &5 # % HSV g ¢ 7 & %5 d Haar transform &

\\

# 15 eh5 BLE Bk (signed integers) » £ > v £ M (Sl AE R §EF
numberOfBitplanesDiscarded =77 @ % o
numberOfCoefficients : i B 4+ 3 & 3P % Scalable color » % #k
(Coefficients ) e#icP o ¥ s e7EF 16~ 32~ 64~ 128 -
numberOfBitplanesDiscarded : iz B 1+ 51 & 3LP % Scalable color
% ¢ % (Coefficients ) » ‘4 v& e bitplanes HiE fice ¥ s cniEF 0~
1~2-3-4-6-~8° Barfed & i (Coefficients ) = bits ¥ P -
%> numberOfBitplanesDiscarded a‘;, TEP R R G TR #<( Coefficients )
F1sign bit € AR FF o
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1.5 Color layout

Je

MPER RS Ay A B hfeE o P e at ek ol
P~Aoifl§0 > v 0P 0 f 3t 3k i image-to-image - video clip-to-video clip
£

matching (7Ru Jp & ﬁé;‘"% I EGTIT) » 2 ¥ % 4 color

layout-based #f P~ sketch-to-image matching (£ * £ 3 — B %% 0
Wl o B ik E B TR EHOE ) o DDL 47E i be

<complexType name="ColorLayoutType" final="#all">
<complexContent>

<extension base="VisualDType">

<sequence>

<element name="Y Coeff">

<complexType>

<element name="Y DCCoeff" type="mpeg7:unsigned6"/>
<element name="Y ACCoeff" type="mpeg7:acCoeffType"/>
</complexType>

</element>

<element name="CbCoeff">

<complexType>

<element name="CbDCCoeff" type="mpeg7:unsigned6"/>
<element name="CbACCoeff" type="mpeg7:acCoeffType"/>
</complexType>

</element>

<element name="CrCoeff">

<complexType>

<element name="CrDCCoeff" type="mpeg7:unsigned6"/>
<element name="CrACCoeff" type="mpeg7:acCoeffType"/>
</complexType>

</element>

</sequence>

<attribute name="numOfY Coeff" type="mpeg7:numberOfCoeffType"
use="default" value="6"/>

<attribute name="numOfCCoeff" type="mpeg7:numberOfCoeffType"
use="default" value="3"/>

</extension>

</complexContent>

</complexType>

<simpleType name="numberOfCoeffType" base="mpeg7:positivelnteger">
<enumeration value="1"/>

<enumeration value="3"/>

<enumeration value="6"/>

<enumeration value="10"/>

<enumeration value="15"/>

<enumeration value="21"/>

<enumeration value="28"/>

<enumeration value="64"/>

</simpleType>

<simpleType name="acCoeffType">

<restriction>

<simpleType>

<list itemType="mpeg7:unsigned5"/>
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</simpleType>
<maxLength value="63"/>
</restriction>
</simpleType>

YDCCoeff ~ YACCoeff ~ CbDCCoeff + CbACCoeff ~ CrDCCoeff ~
CrACCoeff :

T L ERCL 7 > %75 F zigzag-scanned DCT ( Discrete Consine
Transform ) % #eig o

YDCCoeff : Y component % — 4% DCT & i ez o

YACCoeff : Y component % = Bfc% = B2 {s4% DCT £ it ennizdic o
CbDCCoeff : Cb component % — B4 DCT & i+ ik #ic o
CbaACCoeff:Cb component % = B fr% = 12 {24 DCT £ it i #ico
CrDCCoeff : Cr component % — i#4% DCT & i* eni% #c -

CrACCoeff : Cr component % = B fr% = 12 {£4% DCT & * iz e o
numOfYCoeff : & B %Iia‘ﬂ Z_color component (Y ) f#cendicp » #
R B S 1-3-6~10~15~21+28~64> F X7 iﬁiﬂ‘]%ﬁg}ifﬁ_é 6 °
numOfCCoeff: i% B fg}bﬂa‘ﬂ Z_color component (Cb~Cr) # Hceficp >
FaE s 1v3-6~10~15~21-28~64> F L7 #F]T"LE'J?E%’{TE;%
3o

1.6 Color structure

B AR GengEd p 5 (colorcontent) &2 R egEd pF

B cnig b > 3 & # it fiimage-to-image matching » ¥ r/i¢ *
fs B2 teRg B~ o Color structure . & & 1 * Structuring Element X 45 i 37

¢ R F REF R doBl 69F f? color bins¥ e dk 8 fE 4 A

&7



¢ » Structuring Element=~ |- §_8x8 pixels > B] 69% 1 7 A g kv &
e~ i Structuring Element > i i Structuring Element 3 3 7 = fé 37 ¢

cl ~c3~c7 *F_fcolorbins® ¢l ~c3 ~c7 A %]be— » M ptdpda o

COLOR |3IM

_&LH

c1 ™+

2

3 ]
. —7

4

5

)
/ ) ¥+ 1

8 x5 structuring element

B] 69 Color Structure

Bl 70% 7 1 & &R K 7 48 e facolor histogram (& 3% F2 1 ¢ i
#cAp & ) > 45 7 I ehColor Structure > = B BT T fF St anColor
Structure » - F P13 & BHME 0 i hpEd R FE P o aru gl

Structuring Element 7.3+ ¥ color binsp# » #7{¥ 3| eicolor bins & 2+ » 7]

F 3 wStructuring Element{#& = + 4 % > color binstiic_1 § 4% 4

ETTRS

s A E et B engp ¢ 22 ehA 470 A #3 enStructuring Element

i ¢ # Fc_ (colorbinssic_EH - = 3 € tte— )

L | | | |
| | | n
u n
- - n " m =
T | ]
i § u - | .|
| . 8 ¥ &
Struetaniing Element u [ | u -
| i
Structuring Elerment = e L} E = [ |

Pixels wiin image having colore,, W

Pixele whin image having coler oy, u | u | | |
|
] u |
| u L
L] L]
" L L | L]
n |
|
Highly structured color Highly un-structured color

] 70 4p I+ Color Histogram » # [ <53 Color Structure
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DDL 5735 j& 40

<complexType name="ColorStructureType" final="#all">
<complexContent>

<extension base="mpeg7:VisualDType">
<sequence>

<element name="Values" >
<simpleType>

<restriction>

<simpleType>

<list itemType="mpeg7:unsigned8"/>
</simpleType>

<minLength value="32"/>

<maxLength value="256"/>
</restriction>

</simpleType>

</element>

</sequence>

<attribute name="colorQuant" type="mpeg7:unsigned3" use="required"/>
</extension>

</complexContent> </complexType>

Values : i 7 Color Structure$c i@ -
colorQuant : i& & 1445 T Values  HMMD g ¢ 2 [ el P o
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2. X (Texture) Descriptors

2 & 5 Homogeneous Texture = Edge Histogram Descriptors ©

2.1 Homogeneous texture

i¢ * the energy and energy deviation (in a set frequency channels) % #7
W HRBEORBES TR A R EE B R o
Homogeneous texture %8’ if® eni & jica & § 0u4p 5 7 B (frequency
space) KT AEF TR ALR Y U30ARAGHE LA E R A
L& b * octave division*” B = T & » > JLK 7 B[ 30 BAEF 2 A
= g i (feature channels) - 4-@ 717 0C, (i=1 $]30) - &1
RibapF 2 & (0Sw<l) ¥ > & BRHAIEE & R b v B 5 Y
30 5 - Hi®lg > A7 22 a6 =3000, Hd re{0123.45, )’I‘u
B B HOFE A E o0k R S 0] o 4eC, 31C 7 30x5=150 & (C,
AR ) & BAEAOEE AL S ah? BiE & M octave scale 7 B
PR 0 ARt @ mor2Tss 1234 FeAR B R HORE B2 T
v BET|FELEEHE > o) 5 BEAEIF]C BB GRS S 3/4 0 4oC ihd B
FEREIR] < @ x29=3/4x1=3/4 , C7E'1"JV’ 2L 5E- 31 [F) ap X2 '=3/4x1/2=3/3 D m g
B &L fS b choctavedf § ot B=Bo 27 se D234 L 50 B S £ g4
SHE R A 120 4eC X i S R E R S B x2V=1/2x1=1/2

 Coad b W E R S By X2T=12X1/2=114 5 ¢~ st g & 510

IR 2 L i=6xs+r+l fff]} B a4c B 71 o
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Choantel (200

] 71 Homogeneous Texture

fd A g A % 2D Gabor function % 3 ¥ 40

~(g-8, )
205

hART AR E (2 A £ 5 B ) hGabor function ( & & B frX

s "

@+ ) - X g+ @477 Gabor functions 1% X (standard

o f—lw—m, )
Gp, \m.8|=exp — - ]-exp
|

20,

deviations) -+ f & B b 79 5 - ¥ 15 2m2 > p L Te o chig

__ |2 2A1E]
B,
- L ¥ ' {TF" - . l‘l- ] :
& i#f FoctavedF {m % > HE 5 2W2ln2 > Gabor function £ 3 HiE
ol dcd fe 3fed e 4o
Radial index (s) 0 1 2 3 4
Center frequency 3 3 3
(w,) 4 B 16 2 64
Octave bandwidth 1 1 1 1 1
(B,) 2 4 8 16 n
1 1 1 1 1
{T'c_ [ T . f T, -
' 44/2In2 By2In2 164/21n2 324/2In2 6442In 2

# ¥& 3 Gabor function £2 £ #cip 3§ B %
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Angular index (r) 0 1 2 3 4 5
Center frequency ) ) ) )
0 30° 60° 90" 120° 150°
(e)

Angular bandwidth 30 300 300 300 30° ElY
1 k1 30 ki W’ 1

Oy — — — — — —

" 24/2In2 22In2 242In2 24/2In2 24/2In2 24/2In2

# ¥ 4 Gabor function 27 ¥ g ip B %

th
$1 1B A0 E Senergy AL T& 2 — BB (frhGabor-filtered

transform % #i* = chlog-scaled B, fr » &\ 4T

g; = logp[l+ p;]

where
1 3593
pi= | |1Gs.,(@.6) P(@.6)]
m;ﬂ*E;D“*

P(w,0)_i* % ¥ frpolar frequency domain§’ s Fourier transform > »

,T.}L{th.ﬂ]'ﬁ’ (weos8.wsin®) >, H ¢ Fle.y) §_% Cartesian coordinate system

th
erFourier transform » %1 1% chenergy:f 4 d. 4k T_& = — 58 B2 hin

Gabor-filtered Fourier transform % #c-T = ¢hlog-scaled & & % > H 2 ;% 4o

s

dy = logyg[l +4;]

where

ll‘ﬁﬂ’

{GP (.8)- P[m,&]]) - ;_:-f}z

g; =
‘\la?:E a=0"

B {4 Homogeneous texture Descriptor ¢ % 5 & en-T39E &2 224 &

iR X AT PO chenergies S frF O i chenergy diEA o
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<complexType name="HomogeneousTextureType" final="#all">

<complexContent>

<extension base="mpeg7:VisualDType">

<sequence>

<element name="Average" type="mpeg7:unsigned8"/>

<element name="StandardDeviation" type="mpeg7:unsigned8"/>

<element name="Energy" type="mpeg7:textureListType"/>

<element name="EnergyDeviation" type="mpeg7:textureListType" minOccurs="0"/>
</sequence>

</extension>

</complexContent>

</complexType>

<simpleType name="textureListType">

<restriction>
<simpleType>
<list itemType=
</simpleType>
<length value="30"/>
</restriction>
</simpleType>

Average : B~ F A A kG R A NTIOE o
StandardDeviation : i& 1 ~ % N & § i ihE a B R f

mpeg7:unsigned8"/>

Energy : iz ~ % & 5 ¥ # #0dE  chenergy (1E o
EnergyDeviation : iz B = 2% &5 ¥ £ i energy ek A

2.2 Edge histogram
ARABERAIVEGRTILY T 575N Rkt Bl 72
Edge Histogram3 = i = = {2 {o— B & > = {hedge » B 408 s
*» 2] & 4x4 e+ B (sub-image) (X7 £4) 4B 73> & B @
(sub-image) %% I 875" chedgek & 7 - » jTh;;.,ﬁ »+ B
(sub-image) # 2 5 #binssiedge histogram > jj‘fui-;_f SRR R 16
i® =+ B (sub-image ) £ 7 16*5=80 =histogram bins > + B] ( sub-image )

R A g 2 f 0] erimage-blocks @ image-block #_* k #P~edge; ;\
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a) wertical by honzontal c) 45 degree dy 135 cegree
edee edge edge edge

Bl 72 Edge Histogram

P sub-image

.0 ©O.nl©2) ©03)

! —

.0 anl 13

= — —— =]

o eculaa eal — ——"
< =
(3.0} (3.1 (3.2) (33)
H""“»-h

] 73 Edge Histogram

DDL &% /2 4o

<complexType name="EdgeHistogramType" final="#all">
<complexContent>

<extension base="mpeg7:VisualDType">
<sequence>

<element name="BinCounts">
<simpleType>

<restriction>

<simpleType>

<list itemType="mpeg7:unsigned3"/>
</simpleType>

<length value="80"/>

</restriction>

</simpleType>

</element> </sequence>

</extension>

</complexContent> </complexType>

T AN W

elnon-directional
edge

image-block

BinCounts : * % %75 80 & histogram binseF 4l4o 4 £ 5 -
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BinCounts[k]

Semantics

BinCounts[0

Vertical edges in sub-image (0.0)

Horizontal edges in sub-image (0.0)

45 degree edges in sub-image (0,0)

[
[
BinCounts[1
[
[

BinCounts[3

135 degree edges in sub-image (0,0)

]
]
BinCounts[2]
]
]

BinCounts[4

Mon-directional edges in sub-image
(0,0)

BinCounts[5]

Vertical edges in sub-image (0.1)

BinCounts[74]

MNon-directional edges in  sub-image
(3,2)

BinCounts[/5]

Vertical edges in sub-image (3,3)

BinCounts[/6]

Horizontal edges in sub-image (3,3)

BinCounts[77]

45 degree edges in sub-image (3,3)

BinCounts[/78]

135 degree edges In sub-image (3,3)

BinCounts[/9]

Mon-directional edges in sub-image
(3,3)

#. & 5 Histogram bins
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(Shape ) Descriptors

31 & 3 - 48 Region shape ~ Contour shape °

3.1 Region shape
AR ARG ik el s o 35 R i
- B %% (Region) » A H- &3 BRFHEAIA v e Uit E
— AP O F B S A4 B 74 (a) ~ (b) 0 & R PFOF B 74(c)
SRR NTFR TA(d) () %0 B TS T i
o] A 0 el T4(2) ~ ()~ (DFFEF S 0 (QedEe T2 F A
oL > (1) ¥ 4 A5 /% 77> 2 Region shape Descriptor:a & (g)fr(h) &40
g @ ()E7F Far; )~ K~ D)IF P S R4 & 4 g i Region
shape Descriptor ¢ 4= ¢ 1 §84R 5 — $R &3 BFZ -

B LQs b

o OP-e-0-0
il (k) N
] 74 Region Shape

Region shape Descriptor 41 * ART (Angular Radial Transform) % #c
chf & o ART £ 2 % ¥ =% (unitdisk) &+ & (polar
coordinates ) #4§ 32 2-D i #5427 o

Fon =V, (P, b= [ 7 (0.6).1(0.6)pipie
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f0.#) § — % % polar coordinates 7 image & #c (function ) » Vam(2-6) §_
ART ek & & ¥ > ART ehi » S8 £ ¥ £ & (angular) frd j&

(radial)) e A Ao Z ) & e ™

Vl‘!lﬂ {p"ﬂ)zdﬂi (ﬂ}'ﬂﬂ {p]
SR N W

Am{ﬂ]=éﬁp{jﬂfﬁ}

R ( }_ 1 n=0
n\P)= Zcos{}mp] nz0

REF R2BERIS BLITIBARE T o bR TS

1 2 3 4 5 6 . 8 o ” "
TR RSk
= YR nas 7S
OO B S eS8
OO HE 88 EE R R R IR

] 75 Region Shape

DDL &%F /2 4

<complexType name="RegionShapeType" final="#all">
<complexContent>

<extension base="mpeg7:VisualDType">

<element name="ArtDE"> <simpleType>

<restriction base="mpeg7:1istOfUnsigned4Type"> <length value="35"/>
</restriction>

</simpleType>

</element>

</extension>

</complexContent>

</complexType>

ArtDE : iz 2% 32 ¥ 35 B 4 bitsenF#'L 7 > 35 BB H R (40

b

=
2o it ) e hdcd B 60 k=0 3| 34 > a‘r"‘,% #n=0 frm=0 -
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k 0 1 2 3 4 30 31 32 33 34
n 1 2 0 1 2 1 2 0 1 2
m 0 0 1 1 1 10 10 11 11 11

# ¥ 6 Region Shape

3.2 Contour shape

Contour shape Descriptor & | # 4+ B crid’ 8 K 4§ it 2-D & iy

Er o Contour shape Descriptor| * Curvature Scale Space(CSS) % & IL#5

ErenAs e o Nsamples % jEengh & # ki * 5 kg ¢k 25 CSSendy it »

NsamplesF_j& 5 Brin if + chix 3 2L 4028 F B FF 4G e B~ 5 jEd D
2L > Nsamples Bk & cix i Aoy i 575 = X{oY Bt B 7] 0 2R 15 6k Br b

X~ YR 73R H ATk (%ﬁ % ¢ B 11* low-pass filter with the kernel

(0.25,0.5,025) FIX ~YEIEAE 7] ) o d 30T i i 42 @ B B 30

RGBT > B P L ok filterings i AR S F) L E AR L B

1o B 76T 0 ¥k B B B 4722 CSS imageskf % o

contour evoloution CSK image
FH y_ess=80
———F
BN
H ,
contour after 80 iterations e \"\\
B LT
A __ZUSS peaks
D ot
-
F _E —~
--.,,___H
rGl'H ¥_css=20

G T
contour a.ﬁar 20 iterations Aﬂ
J D E

original contour

N

] 76 Contour Shape
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KT (x _css) % Nsamples 8% (1,....Nsamples) °» &=
B AR(y_css )i 4 filtering eh=c foo & — = T R iBA230 § 35 % curvature
function £ zero-crossings ° zero-crossings 18L& A 15 B0 22 0 G0R
> > % J zero-crossing % 2 ¥ >y css=k kT & (4 E % k Ak
filtering T i i i )iﬁﬁmga_gg Ao i R E L Rk TR e T CSS
image > #-k-T AR F X css s J)T*lizero-crossing % o & CSS
image ¥ fhA2 X = A (X_css,y_css) #& L = peaks > Figure 38 ez
H BT 7 BoAr chdh Brfoak filtering 20 =X 22 80 =X ek Bk 0+ iF AT
y_css=20 -k T s e 8 i zero-crossing B (A,B,....H) -

DDL &%:F 2 4

<complexType name="ContourShapeType" final="#all">
<complexContent>

<extension base="mpeg7:VisualDType">

<element name="GlobalCurvatureVector" type="mpeg7:curvatureVectorType"/>
<element name="PrototypeCurvatureVector" type="mpeg7:curvatureVectorType"
minOccurs="0"/>

<element name="HighestPeak" type="mpeg7:unsigned7"/>
<element name="Peak" maxOccurs="62">

<complexType>

<element name="xpeak" type="mpeg7:unsigned6"/>

<element name="ypeak" type="mpeg7:unsigned3"/>
</complexType>

</element>

<attribute name="numberOfPeaks" type="mpeg7:unsigned6"/>
</extension>

</complexContent>

</complexType>

<simpleType name="curvatureVectorType">

<restriction base="mpeg7:1istOfUnsigned6Type">

<length value="2"/>

</restriction>

</simpleType>

GlobalCurvatureVector @ i i ~ % 45 71 # s 238 ih 5 > » fI}U{
Eccentricity = Circularity o

PrototypeCurvatureVector * iz i =~ % 35 @7 prototype contour &1
Eccentricity f= Circularity * prototype contour 45 e8¢ s * filtering
T AR E T I s R o

HighestPeak : iz i ~ % 4 T # B *& 1 peak 154k -
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Peak: HighestPeak ~ xpeak ~ ypeak °

numberOfPeaks: i B fh |+ 1 & & 45 it & CSSimage » peaks e #ico

100



	1.1 研究背景 
	1.2 研究動機 
	1.3 問題描述 
	1.4 研究方法 
	1.5 論文架構 
	第二章 文獻探討 
	2.1 以內容為基礎的影像搜尋系統 
	2.2 低階影像視覺特徵擷取 
	2.2.1 低階影像視覺特徵擷取演算法 
	2.2.2 低階影像視覺特徵擷取工具與儲存格式 

	2.3 影像分割演算法 
	2.4 分群演算法 
	第三章 整合關鍵字和視覺特徵的影像檢索 
	3.1 方法架構 
	3.2以關鍵字為基礎之影像搜尋系統 
	3.3影像視覺特徵之擷取與正規化 
	3.4影像分群 
	3.5 關鍵字擷取與關鍵字建議 
	3.6 系統整合 
	4.1 系統雛型 
	4.2成果驗證 
	4.2.1 測試案例1: pie 
	4.2.2 測試案例2: formula 
	4.2.3 測試案例3: windows 
	4.2.4 測試案例4: opera 
	4.2.5 測試案例5: nano 
	4.2.6 測試案例6: redhat 
	4.2.7 測試案例7: taiwan 

	4.3 系統雛型測試結論 

	附錄 
	1.顏色（Color）Descriptors  
	1.1 Color space  
	1.2 Color quantization  
	1.3 Dominant color  
	1.4 Scalable color  
	1.5 Color layout  
	1.6 Color structure  

	2. 紋路（Texture）Descriptors  
	2.1 Homogeneous texture  
	2.2 Edge histogram  

	3. 外形（Shape）Descriptors  
	3.1 Region shape  
	3.2 Contour shape  






