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Abstract In this paper, we design and implement E-COIRS enabling users to query with concepts

and image features used for further refining the concepts. For example, E-COIRS supports the query
"retrieve images containing black home appliance to north of reception set.” The query includes two
types of concepts: IS-A and composite. "home appliance” is an IS-A concept, and "reception set” is a
composite concept. For evaluating such a query, E-COIRS includes three important components: a
visual image indexer, thesauri and a query processor. Each pair of objects in an image captured by the
visual image indexer is converted into a triple. The triple consists of the two object identifiers (oids)
and their spatial relationship. All the features of an object is referenced by its oid. A composite concept
is detected by the triple thesaurus and IS-A concept is recognized by the fuzzy term thesaurus. The
query processor obtains an image set by matching each triple in a user querv with an inverted file and
CS-Tree. To support efficient storage use and fast retrieval on high-dimensional feature vectors,
E-COIRS uses Cell-based Signature tree(CS-Tree). E-COIRS is a more advanced content-based image
retrieval system than other systems which support only concepts or image features.
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o.(recurse)comp < c.{(recurse)comp, 1%

Dc. (recurse)comp = S ojd A2E T PR g,

o] 3. B3 AA kname = ‘F'o) thF k.(recurse)
comp& T3 HFL oI o

k.comp={ku,driku.name="7%A E’, dr.name="2] &4}
EJolm & 1)d] 98] k.(recurse)comp = {ku,dr}e] o}
2)of A Crl(ku.name) =@ |22 ku.(recurse)comp
Sk, (recurse)compo)th. wWElA ku.comp={s,cbls.name=

Rk

43

cb.name="2+2"}o] 11, Crl(s. name)=
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Cz' (ch.name) = @ B2 ku.(recurse)comp={s, cb}°]
ok Bl&g o 2 dr AAE HsH AFHo = AH)
kol tE k.(recurse)comp= {ku, dr, s, cb, t, c}°]th

3 AKX o AAMb)HY T #HAE A

e 4 GenAvgDeg(b, X) & THe3 2t}

Function GenAvgDeg( X, b)
Input : X (B8 AH),
b (e AA)
Output : avgDeg (B A X AA b Alolg Z4x)

0 = X.(recurse)comps,
convFlag = false
deg = FindDegBetweenl80And360( 0, b, convFlag);
ConvertDegree(deg , O, b, convFlag);
minDeg= findMinDeg( O, b);
maxDeg = findMaxDeg( O, b);
avgDeg= CalculateAvgDeg( O, b);
return avgDeg,
end

FindDegBetween180And360 ¥4 B AAE +
A3t e AAE(x)T G2 AA (b)) Fx=7t 180"
oA 360° Alelel]l EABHE 13 M FLE Fideg)S
wEE convFlag Wl FHirue) S Fshe 4ol
t}.  ConvertDegree ¥4+=  FindDegBetweenl80
And360°14 wtgE convFlag 3ol A< A9 BE A
AE AR e AAS(x)F HA(b)Ate]Y A=E
AAbE= §H4eo)t}. FindDegBetweenl80And360 4ol
A tgdE Ax(deg)’t 71E ZFol HEg EI AME
FAse Unz] ANE(x) )7 o2 AA(b)A}e]e] =
< F402 u A4 HEes Frigch o)
A, %14 (deg - 180E Abolo] EAsFE ZtEE 360
2 g3 2= g 8 %3, CalculateAvgDeg T4

= 71E

€ Hgd 4z A FF gk

& Ashe golth A7 a,. = A xsh AA b
}olfe Zzoln, [ & AN XE FAHE AN )
Ehaict.
2§ 59 A3 bo 45 A Xl A 9y
29 EYES THRA
oe AAsd aE

mod 360)

a
=1 5
/

~N

=
=

n T
2o &
= ==- ~ L

EfE AW Tre

{<b, x1.45>,<b, x2,5>,< b, 23,3307, <x1, %2, 907, <x, 23,907,

<xp, 23,900 01tk EE FF(X«<x1,x2,north> AND
<x2,x3. north> AND <xl.,x3,north>)o] 2J3] WA4%
B3 MA) X9 b «X. (recurse)compiteld] FIF BAE
AT F A2E EES AT B A X b
Alele) EFE F (b, x4,330>0) ZANR < a,,,<360"

wEstn g A AR 1, 1) bE FAE ES
3 DA diE Ax=E "I (b, x,,405),
<b, x3,365>,<b,x3,330>}°] Et} ot ML EFZ

0 e

o 37 B (ABEEEI0 ) ods0 =6 He,
X
%
5
30

28 5 A2 B AA T 84

Ao} e WAt FF AEE o]43F Aﬂi
= 71#9 LUB% GLBE ©)&% H“ﬂ
o} Mg 37 #AE AL @ £ Jdok dE
19 63 o] B3 AKX+ AA brlele) E3Ih &741
£ LUBS} GLBE |88 4% M= T #AE 4
A% o gloy HH AxE 01%#6 15°7} "k

Atz
s

X

70 (north)

5 (east)

29 6 53 AAs

EE AW 7% B 139 =2F FHe o8
o dojd Bi A= GenAvgDegEE ol &3}o] o]
viAe) he AT B2 BAE AN A2E
2Ee wde

% A% 2dE FHe o8 2E ANE

235 EES Aste F4GenTriplePluse o
I} 2
Foentrivieprs © Tp =T Tp

={{c,0,alc, 0= 0p/\o& c.(recurse)comp,
c=Cr(t) t.eTe a= ¢St o9 BA,
a<[0,359]}
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Function GenTriplePlus( Tp)
Input : Tp (o] A po} ETZ HF)
Output : Tp

Op - GetObject Tp);
while(c= Cg(t.))
Tp = Tp \J GenConceptTripie(c, O,);
0p = 0p U (o
end,
return Th
end,

Function GenConceptTriple(c, Op)
Input = ¢, Op
Output : tripleList

tripleList = {};
while(o; €0p /\ o0; &c.(recurse)comp)
a = GenAuvgDeg(o; c);
tripleList = tripleList \J {<c¢, 0,a>};
end,
return tripleList,
end,

o 5. o) 49}4 GenTriplePlus(Tp)oll <&l A==
EgE g2EE U Zoh

TripleList= {<b, x,,45>, <b, x2,5>, <b,3,330>,
<xy,y 9,900, <xg,xy, 900,<x; 2390, <b,X,65}0] ETh

5. 83 g2

g 7lek olmA] Ha Axge Axkcolor), A%
(texture), &7Hspatial), T8 2 ¥(shape)d 2L &
A ARZE s ol&siA o¥ AE F8&F FH

ok & wRME 33 44 53 Puwg g
Ak B 54 BRE AA AL o8t Azay
om, A ARE A4 54 WHe 498 A2

5
= A7 T BAE Al iAo A
ofui gt Fhdoln, AME-ALe] Holo HHH
§o- ofmidt HA folzt & 5 Uvk dEkA, AA
o] FAAS Vehl7] 98 K-weight A ©@ &
= AbgstETHI8]. HA Ay gge 2ol ey
ez BAE F WA R st g3tde) AN A
we] ZAzete] HA AFS AP A £54 B
2 AMegnh et B EFolxe 39 dE HA
W 5o s E HA W F4E YolsiAth
511 wejel o HA Wy g
K-weight &4 o] &% z w9jd dig 454 35
= 28 73 2tk K-weight 35 %o (° (&,
te0 ) = 1) ©]3 AlA W o 2=rt Frlst
E Aoz Ay Ao dF B9, BEEEL 454 BF

4y N rr
>
o
K

t

Feo 44 A 8 A A 3 E(Q0026)

& 9% 10] w2 s Ho) Aok &, 29 A
B3 A F5I BER FI1 225°F VIEL
g 256 /AL E 2o g Ay T4 ghol HA
3] tasted 225°9 W 05 FHE 7HR A 45%90 7o)
uje} BE2d )3 Wn §ee) gl FUhEA "ok
A} 17. by=0 EE 36001 b,=45%i,i=1,--,7°
g &8 4,eDE A% Wl FF p,.1=0,....78 &

&3 2o
#4(x)
_(Cx {458 —(x— b)Y, 1 i=1,..,7, 45%(i—1)<x<d5#(i+1)
‘{0 a9
Ildo(X)
C x {452—(x—bp%)*, old £,=0, 0=x<d5
= { old) by=360, 45+7<x<45%8
0 19

AFEE AN B Ce 1/2025°2 2P,
kare B4 23 258 d¥stdnh

—4—East j

|~ Northeast |

! North
Northwest

—— West
—&—Southwes!
——South
| —=—Southeast

135 180 225 270 35 360
1z

08— —
o8 | — ——F —

0.7 p—

06 [—-

05 b - A -4 [= noneast!

0.4 / -

o 7
135 160 / 3
0.2 -

18 8 BEZ(northeast)dll g A &

& ol A9 F WA BERA A% WA W
[+]

aE 1¥e 19 8% gon, WM I



B4 AN 7R o)A HY Ajag 31

o] g8t ojmiz] po] T AMJ} o]FE ZLEst 40°%
BY Muornea{40= 097 FEZ o]U]A] pE He F
F BAS {ARHE YERtH

512 Z=e) g HA iy

K-weight 38 ©]83 Zx= 33 A dd &
%4 4= 19 99 Bk aY 9 30, 60, 350%0]
N 254 F4E Ueld otk Aod FoI ZT
@ R F A7} olFE A 2&4 H=E
Ehlie B e oed 2o

49 18 4= 4=(0,360) 1 W& A FF =
=% #h

b=a—360, Y 315<a<360 o] 0<x<45°19

b=a+360, ¢ 0<ad45 °l2 315<x<360°]R

b=a, 29}

pdx)=C * (457 = (x— ).

45 5o, Fo9) F FAL 30° AS HA AW
ol i 292 39 107 geow, ojwA po T
ARAZE olF= Z=7t 40°U AS AW FE o83
o py(40%= 088 AEE ov|x] p= A9 T #
Ast FARRE YEbdTh

B
1 1
09+ ——— —_—
oe f —
07 ? i —
LW 06 3 R — ;
] 4 . i——30% |
{ f; 05 H- f % - }+60£ i
] 350
o . L 350%]
03

| o} 45 90 135 180 225 270 315 360
| 2

2™ 9 Az g Wy 35

¥ 10 29 30%= s Wy g5

5.2 44 & Hg

A Ex] ARE oju|x] A AlxHdAM 71 R
Ho|HA Alghe] A EHE & v FR F ol
o B =EdAME olux] MArZRE A H A
s M4 JHE 64712 F2EYsle 4 B W
HE F&3Fon, axzd #HME APst7] YA
CS-Tree A3 7I¥-& o] §3tHt

5.2.1 284K Color)

UM AHEAEC) 2 AHESHE RGB HEAE A
o) Wiy assl gmol 43 sl 2HY
st A7F Azl FRAE 7HAE HSI HEAE
W#o] Wastth RGB HEA S dlo]gE HSI FE
Az G FAL A (DAY 2

I = %(R+ G+B)
S = l—m[nﬁn(R.G,B)] 1

%[(R— 6+ (R~ B))

H = cos™' T
(R—G)*+(R-BX(G-B)] *

2 (DelA He Hue AES vty Mg 3
FE M, St Saturation®.2 M E AL & Intensity
2 3% A8 SAE2E Fg g

B =F9xME= RGB #EANA HSI HFEAZ A
g3t Slo, diolge] 2AE W AESE AL
Fa o2z a7%o] BotA7] W&o HueZ 8
level(3 bit), Saturation< 2 level(l bit), Intensitve
4 level(2-bit)Z 3t ¥ 64 level(6 bi)2 U¥#t3}s}
Aot A3 Al g VELR FYHAHE A4S
™, o]& thgol ojr|A|g] HAo] o= FHAE| &3}
E AE Wedted AHEEO 24 ZHEge o 3
3} leveldl AolE & ol U Aol ML
914 8l=4d Hue A%, Intensity A%, Saturation A
B £o2 =7 27 gieolth 44 §4 9HHE
3= AL ey 2ok
float[] getColorFeature(object){

short[1[1{] rgbColor =
getRGBColorFromImage(object);

float[1 [1[] hsiColor = convertRGB2HSI(rgbColor);

float [] frequencyVec = calculateDistancefromCluster

(hsiColor, cluster);
float[] featureVector = makeFeatureVectorwith
Normalization(frequencyVec);

return featureVector:
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A7 g A RGB M4-& $&38te] HSI 432
2 @t HSIZ ¥ 7 gAdn ZHAEY A
22 ANl Ads A #F& FEsEe] 54 W=
T “—‘IEM] FHAZIL) o]FA FHE e s A4
< B3 HFHoz BA A} 4T A
2827009 Ag AL 4 ()3 2] Euclidean #
2 A4t e o) &3t

disip, ¢) =\ (hue,— hue )+ (sat,— sat)* + (int,— int,)*

(2)

o} 1000709 ThFE olmA|(128 X 85l thalA 4
He AAEY o] 4F Ane ¥ =9 4% A
A o] g7} WE d7|Me =34 &3 vE =
202 szl @k okl ¥ 118 A ojHAd
el g AT o] Aeo] BEE oluA A4 10
A AN AHE B Aelth

a9 11 44 de) A%

522 oAk A9 =
E-COIRSE A-71¥F Ayx ECS-E[19]1E
ALgate] A £ WEE At
CS-Edol MAR A2 44 AH(o.color)9} A9
A M AR(qcolon)d FAEE TIhe WEE
2 (37 &t
Feimcoior 0. color, q. color) 3

200. color; + q. color;
=

- \j 15;0(0. color)? - ZO (gq. color))?

Q714 ne A 54 #E AdE vehle AL
2 B ERAE 6ok oE Fol, 49 AA(Y
A 224 wWE7E [0.1,0500,..,0.009] 2, ﬂ?ﬂ]( 0)9]
A 22 WE7} [07,0600,.0009]1Y =, F HAL
Ay FAlzE 0.880] Hrt

Az

Bl A A 8 A A 3 Z(0026)

6. FolA2l

Ao EZE FAH 9 ’é«]"} w9 s
Edeg FAHE -H)‘ Ao e § 994 2
g9 =gFgos FHE F ?}H’\ A7t 8 & 9
o} gl Ao ool 7EE @9 Ayt =1, &
ojs FAoE T A9 max IS F UL EAY
E min ge AMRETE B =RdAs AEHeR ol
3l7] 4z = YukEd HA min/max EE GHAE
A2t

tee Fos AYslely] A% MR FYolrh

Aol 19. ©9AY (Q,)E AMA deje] 7B &Y
2 ElZz A9t ANT FnAs B B

%

Zdxg BHEQP
Qn=X0;,0;, a’,-,-> 0;,0;< 0011 d;=DU100, 359]
dE B9, “B& A4 43Ks) BF TVv7t e

ag"e ﬁﬂﬁ}t Aole Q,=<s, tv,northy, sname =
‘29, tvname = ‘TV’, scolor = [10, 0.0, .., 0.0]¢]
. =%, “FAgi(w) 30° $e] eawrt e 2
g AdEe dodve Q.=<w, au,30,
‘A, auname = ‘2v]L’o|th

el 199 &9 Ao Aol T IS-AHAS}
ez Fox I BAE B}HAsl &g o9 29
Q.5 4o E}E}’\j o] doe B3 Ty 29

So) w3 W Q.= .Y, Q. )08 FAE.

=1
Aol 20. F4 &9 A(Q )t ©vY AAE T
Aoz £dBz P4, 7 AAY olgd A
2 BAE L9 WBEHe g@d
Q. =< 0; name, o; name, d>, 0,, 0, |1 dyeD
Aol g4 oA @9 A9 [S-A AAE P9
119 Mg B fousacon) E ©183H 319 1S-A A
Az sy, @9 A9 I A 4=d BF 8
welz gagich sweE FAsie dge o 2
Aol 21. b;=45%i,i=0,,89]13, dyH} dy= east®]
3,dieD,i=1,-,79 €A T AA WFeE PAE
vehlle 24, Aol FAH 3T BA «=00,39]1 8
gue]2 A8 e FF fogrmald T TR BT

d;, a s b7t 2e BF
fangTDDeg(a)z
d;\/d,‘+1, b,‘<a< b,+]?_l 7611‘

a3 129 ol ¥ MA a, b AA 09 66, 68%9
ko) Z=ASmg Ao 391 93l z+ northeastod

w.name =
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north 92 Was o] dalde] AFd. ¢ AMEA
o] Aolo] F+ FA kol 67=7t YHHE northeast
9] Hrgjel Qe Y3l #T FAFI}ET uiE 2Ho
A= 68% g2 ALgch wEtA el 219 F3F ¥
£ 8oz o5 HEY 5+ Utk

d,=northeast

do=east

2% 12 Ztx #ge] o

o 6. “27 60° Wk TV7L = 2¥E AM"s
= 299 g9 HIE Q,=<s, w,60>0]th. T1¥ 1394
g ez Fo|A FT A 602 p<alholER, 8
e northeastVnorth7h ©th wehd @9 ZHog
3% &4 99 do .t <&3, TV, north>Vv<
23} TV northeast>°]t}h.

d,=north

¥ 13 2% 609 89y W

o 7. “2zHc) 60°1 AHL(n)7 Ye 1¥E FAE
Fe Ao gL g3 o] Mgk

@9 A9 Q,.=<c, 1, 60> UA 1Y 39 HA AL
HAE o] g3l IS-A A xpo) B Q=< &
I, ggel, 60> vV <dR gye’, 60>2 )
a3, F AR A=600 e SEslE sl
HE A g4 g9 Fdo Q=<4 &L, north>

v <R, Ee’,  north>v<Ad,  EBYe
northeast> Vv <#lX]', "2t} 2", northeast>7} ®t}.
olgA gRd FF oY HAoe d3dH EYE F
e d¥sie] Ax RYEE AEFH 2=y, EE
st X dojd AA FR) disf Jid, I, 2En
Ay 54 3L AYP T A8 32 NFAE
FHg3le on A9 FAIZE AHNFL
FAFE (similarity)= S3tdelA 239 A FE(s),
@9l "o(Q,), 2 AR 4A8F SAEAwWDHE
ol-g3le Aststs, 71ER] AMdlA AMEHE JNE #
4 Ax(r,,), 3 IE AS(ry, 23 B4 A4
A= rp)e herd 2ol Aitgnh
A9 22, 0,0,d;=Q.01 0,05, a;558 W, AAE
8 Ax, T AF Ax, adn Ay AAP=E o
< 2o
7w = min(CRo;. nm‘ne,o;. name),
CR(o0,.name, 0,. name))
7o = talag) '
7 cor= 10N F simcoior{ 0: + color, ;. color),
Famcoun{ 0. cOlOY, 0;. color)).

ol 22014 T #HA Fx g AMHEAVE BHSG
THEAE o)l8F ] FAILE Asim, A (4)o] JERY
Aot 2z AR e HEAY e 10] H
=& 3|
fertcSimitaritX Sy @ums W = ¥ con*® Wfcon T Top* Wi T Teor* Whea (4)

W+ Wt Wf=1

ANNM, oo, o wf s 242 NG, F, a8lT A
ol W HEAE vERdTh

oA AdEd FF g9 Ade MHde F(Ext
QueryProcess)E The# gon, <p, sim> %422 +
A & e vgsic
Function ExtQueryProcess( eQry, weight)

Input : eQry, weight,
Output © R, (Result set of ExtQuery)

R Q.= {%
while(eQry | = null)
sSet= lookupInvertedFile( eQry. t;);
while(sSet | = null)
sim= calcSimilarity(sSet.s;, unithry, weight);
Ro. = Ro \ U< sSet.s; . p, simd);

j=i+L
end,
i=it1;
end,
return Rg;
end;
o 8 o 79 Y Aoy <iF, HYL,

north>ZE ExtQueryProcessdlde o33 o] A3
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