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ABSTRACT

Even if color can provide the efficient visual cue for object recognition, color distribution is largely affected by
viewing condition and camera position. To overcome the problem of color distribution changes caused by change of
appearance and shape, we use the color vector angle, which is insensitive to variations in intensity, yet sensitive to
differences in hue. First, color edge detection based on color vector angle is performed to classify the pixels of
image into smooth and edge pixels. For edge pixels, the global distribution of pairs of colors around the edge is
represented by color adjacency histogram in non-uniformly quantized HLS color space. For smooth pixels, color
distribution is Tepresented by color vector angle histogram, which s constructed by non-uniform quantization of
HLS color space and uniform quantization of color vector angle. Experimental results on set comprising 5466
model images and 50 queries shows that the proposed image retrieval with small number of bins is more effective
and robust to changes in appearance and shape than other methods. The result of object localization is also more

accurate than conventional color histogram backprojection.

1.M2 % ke Waia Ao BEE B 34 A4
2dle] Fa e AR ek BN 2

Gl Peb BEE BA Q4 g A a} $rE BAE PHEEH 9 mee FUT
gl AHeslld ek Swaing] ek lEAY okl EAle) (A3t o)Fel e A% WA W@

* Agopstm HAAs ) Fe det % 94e] Q7-Ahylee@m80knnackn), ** ARHET FE AR Y
=T E  K01078-0220, A=} 12001 249 202

810
www.dbpia.co.kr



&g ez ol 43 ek Zuk A4 A4 914 4

 ARE /R oiRRe] Al wp ey
o} &2 =77)2] ER dlo|E(feature dataset)E 7}3
o & Ak, 484 e @R BARE 9] A
i W A4t A7 E8 R et G A4S
203 3] M= dlaEge] k=4 gAb
A FEzl det Bx EAS YA zdY
+ glojol 3, FAEe)e] W] =7)(histogram
bin-size)7} zkox) AL o) ME S o4k
AAE 3% 5 ik

e} dlaendd ARgsted gleid EAAER
BB A HA A0 32 AR RES E
T itk vIE B EAE st odilelst ¥
Atz A2 oE P& Al Hojo] o]Fojd
Aol F A AR oE e JAEa9E 7}
AA =k ol#fgt FAlE-E dolejule]l~s] =77}
ol & -5l A Al ol QA uhkgs)
o, ¥-Ee] Aeel FAER ANAEAE slA e
He} 3] olmidt ZHup daxasle] ZAAE
sAdszal g2 g Ee] AMakog kMY A9t
g oovie e 9A4E 2 1Y HdHsub-
region) 22 AL, AR BEE wf FZEdq)
A 238 Fe Bl diF-Roldeh e
G Yo E P uPE skae] $ix)
2)Estng gAalela] o} & A7) Al(appearance)rt
HeHshape)2] W37} Q& Aol ¢ Axr)
ol WolAle S JHRA ®Hoh = oE HE
WogE Ao e el Tkl Alde
WH3}E 7eishs comelogam o] ek o] w
HeE gebE Aeld] FHel 3 AREE 8
g ¥k ope), AAlAe Pet BXE A gyse
2 ol 5% A4 AF9E R correlo-
gram$ A=t 9ol w4 A7k g
L2 e Jd3E 7R

Aorgk whlell e el weldg o)4ele] g4t
ol A meofe] Wzl A Ao el
ve A4 B89 A3 EAE dassich & =5
oyl A Aada HEe] wWslel] 9z} e} )
B2 olgale el oAlE ZHEIgch YA
vb mofe] Wizl ARl ¥xjEe e} SR
Ak el Hcolor pair)L- WIRA] 24 HE=,
oA el sl oA E o1 e}l Al o
s e} J4 F|AET@l(color adjacency histo-
gram)-& 813, Yt Hiell dsiie Pe} e
AT I o o ST 2 | Ed i Pt 1)
(color vector angle histogram)& -7ASlT: AQF

T e A FaEads) el Wzt disn
W& HLS e} HJAL] vlFd e 54
AEER fARE el slarad A Al A
2 o jler g 7S 4R 4 it

Swaing- FAlell EAsl= FAM2 AXE Aohd
7] A% weE el 3|2&as HFANcolor
histogram backprojection) -2 zglslgd=d], o]
WS oAk sEsl SlaEodle] #tEe] o
o)) mIZ}E}A] obg W ojiE), o} AL dAleks
JHIIAE BEgHoR EA9 HAE FHE
sle welvk 2y daras] HFAl uhES
A FU% FeE Jle 2SSt 3
g v] 3] A1 (ratio histogram)E 7}A|A] Eo=,
A et BE ARE XA Kshks 7184
e} AT o8 Aol 94 Y A
g7} ol "WolAls g ik 28 B =
Telle AlRKE 2 Ay FxEads et o
Bl7} 3AEawle o)4sle I AW e &
AL A5

B =Fy AL wlx] Ak AMdit g4k A
A gie] AHAel TFE ARy, Il #
2} we|zhg o)4%t =) olx] &3 A=} QF
Bl W e welr) daEase] A W
el s AmjEct IV, VA slaead 4%
Ab S o8] B3 B 915 A9 Aokt
get BAE o] 4% fALE Ao ol 27 A
& F, "R defgl GAEE Y 94 dl
ole} Hlo|2F 0|8’ AY S vk

I. Riohs S& AN AlAfe] 74

T3 12 AR e daradge) AL Je)
Wick 24 e shtell e 1Y 3F EA 3
42 S 3x3 vhAZE Fgsle] 4] shael 8
e o] vt o] et WEHE 7l F
kg 7Rieh TRl ) wejzle] FEghuct
e A9 YxKcolor difference)”} A2 Qe
wet 34 FskE, a%A] 92 Aol 4
7t & olA] FAiE EFrh oA el deire
2} A daEadE B Edshy, WY Ha
of dsiNe et Weld Fieas PR
4 A W BE ko] o s|laEogs F
Al I Akl iRl HEHQ FakEql P
FEE 731 =k

811

www.dbpia.co.kr



B A3} 3] =57 '01-6 Vol.26 No.6B

Input pixel

!

Apply the 3x3 mask to pixel

!

Calculate the eight color vector angles between eight
neighboring pixels and center pixel

!

Find the maximum vector angle among
eight color vector angles

Yes Maximum color
ector angle = Threshold

Construct color adjacency Construct color vector angle
histogram histogram

3% 1. A e Hamad 749 E8E
0. Mokst giat WA HE F§

3.1 HEZE2 o|23t Z2} ofjx| F&

RGB #=} 4}e) A% RGB 7+ Ade] 3Eo)
AZ B AL $AE JNEE, RGB F3tellAe
w43k f2eiviel Ae)(Euclidean distance) 2. 4}
£ 7Rtk A& Pissa fEeiha Ade
v} )gKintensity)2] Sl =$- wilElnR, FUAY
FE JHRe 999 F 3ol F 2Ab ek
Wiyl BAF A ol & fFEvd A=l
< 7RAAl Bk dubElel gal YER e 7 5
2 $Ho4e] gk EBA AlsEe JUE HFH
A B A} A p )8 FoE X9

L(x, ) = E(x, y)o(x, 3) H

a4 RGB AF7kel|A] F FAv) 5UdE 29
AL ASE 7RRle 9] abelw, UYL #
2 JRAAE 2 Wrlgte] o A Bele] &AL
Hebd, 7h fx|ojxie ghe

Vi=aVs, a>0 3}

s} 2 AT Pk 9% F St $UT E
A ASE A e sel F s
Aolel fEEEd Ade 99 Wikt Aol
Qlsle] A 213 F4A Dek

e AR eI RGB ATLAN tE
Agzreme] W glo) BU Wl G
WA 93, T shilole) et A(sanura-

812

tion)E A TR 5 e 2ot Heg o8
aho] Y2 Talelck T ek shialele] weizt
& 7l e o} 2.

T 2, 12

Sln(e) noy (1 - VITVI VZTVZ

1714 Vi, Vot RGB E7MolAe] 5 sj2och
ek wejdg 73] fsire

Q)

Vv \
ViV, VIV,

0u,vz=sin‘1(1~

g ok X% RGB HIJANA i weizte)
=7]7} 90° o)1, sine &=p2| 75l 0° ~ 90° A}
oleily ElghrolEg, B =R AHOE
olgate) wWej7 Zke] AXE Fldct ¥ 2+
4719 el AEo i3t HelZE HojEet Pel
A, BS} C, D& 77} Bdg Hakg JAAR @)
ol Heolrt e FHrEE 2 dehlied, Y
AAg TR YrIge] Aelel we) At
fE290d A AelE rHE, AR v 4
. E7aln U9 FEEEd A AelE 7}
A AL BT 5 vk HeZe] Afelle 44
ol A2 Fol7t i 7Agell HEjZ] xlo]
7b iAshd, F AAelANE wWrigte] Alelrt v
B 7Sele 5 s 34U A Al FolAl =
v g wg|zke) xjo)7} HhAYEA| A Hrt.

on HEaM
e =s p RGB=236,220,154
RGB=178,154,178
p O=2aM
95 peni07.83128
REEEN
RGB=148.212,148

12° L2012 Hek
D,0A)D,OD)358
D, OB=D0.0=298
DA BFOB.ODL(CDR60

0

08 2. 4] et g ofE weze] P9 78

Ak whellale gate] (= 3x3 whAz
o] FAlEae} o3t 8719 F2Eshe] ezt
& T F, F 0 el hedlx Ho gezt
o] EHgturt 2 A9l FAUMRE A Ha

www.dbpia.co.kr



i/ get HelZg o el ) 4 A7 43 £

2 Zsisich 34 Eao) dA) 3k RRE A
Solle #Ho Helzhg pAdsle 24 #Hke) ol
SAE 7R A el oA Fieasds s
£} =1

3.2 HLS et FEAle 7Y Xt

po AT-Ee] 3| aE1Ee] AV|E Folx, B4
Ag%% Espdez ehfz] d CIELUVS
CIELABS} 2 i‘%l FxAE ol 8kt v
ol2igt # FHIEASL RGB HJAZNE AAA
L® 7% ¢ 9E l’é".} ohel, #HJA W Al
B2 ik E2RF Fch adgd B =EdMe
FagayS TR sleld AL Aol e
°]’5l?}-\: A5} fAFElaE, RGB BoERE ofF
A2 diter Wil 7lsgt HLS HIAE )4
5‘]-%1‘4 a7 3 WRRA AR ARl digE Amsl
gkl 2 velied], Axgel wekd el
He el MR defRle 24e ¢ 4 ok 2
A B EreMe 2 gEl A AERe o=
234 ‘ﬁ‘?ﬂ(achromatic area), & AE JLdow
chromatic area), ¥ %= ¢I%(high chromatic
area) 2.E TAE A 78] Fed(subregion) 2. & 1}
ol Z} Fdge] wa} ME O E A& o143}
o RHE Fgek FAY AG(H 39 49 1)
2] Aol g2vt 44 AR 7Yz Az
Azkel el W7IgkD)e] F83H HEE, 9
715 o3l oAl slglom, ¢ AE oy
(T3 39 4o 2)9] Aol AT A7) of=
Axe A GBS A B o= Wkt
mel ]Iz Alzbel| QA|E el deiHEzE 4
4 RAEH), WIRDE o143t RISt sk
T Ax AY(ad 39 99 3)9] el Wl
w3 A=l fAAFe] Ak Aol mel ]t A
ol Ze} AsEg A4l AEHE A 31
oh

T 3. Az} UhrIRtel we e} Fx o

Ak wgd e F 329 JE 3
(representative color)g T48HA Hwd], 7+ #4
Qo) HLS 2FAe] 2 Aol iRl A8t #d
9] 4= B 17 ek 7} $459 FRelA wr
e Y e olBdAT, A AR A
A A2} d(eolor naming) 8] 7)%e] H
709] ZetE vidd gk sk A G A4
A2 vz ¥REE Yepdh

if  330< Hue<2?

if 22< Hue<4b

if  45¢< Hue<10

if 70< Hue<155 (5)
if  155¢ Hue<186

if  186< Hue<218

if  278¢< Hue<330

i
O U1 i L B =

E 1, A el 2 Al oy kARt e &

LR G Az | ¥ As
A4 4 o 2y
=}
% H|L{S|H L|S | H|L|S

32 114 (1|7 (3 [1(7]1;1

3.3 ot oy s~E0wo| Ty

3x3 vhaze] 34 vt oA Baw BFH
q, 34 skesh A HElZHE oA HE 3x3
mhazfje] o) % S o]ale] et 1A Flaw
29 TSP Gk 0¥ & Fe) A 2R
ase] A g vebick 39 d@eld F A
Aoz BAE ke oA ez w9s skes
vells, b o7 F4) Bl s 3x3
23 Wellx A WEzke s Y s
ol% BAE At ¥ 4M)elA xEF} yEL
22k §A Be) Ao HEZE o]FE o)X S
of ois) Alkgk vlFd RS e R
HE ZHC)E eItk 19 4@ A5 6719
et oA st EAlkedl, 6719 oA B =
T C; UE #">E Jlalck 6709 oA} B4 sk
37he] o] B o} Bavt € dE AehE 7t
Az, iz 3709] o)A e G HE FehE 7t
Ak 2ol 23 4O)NMAY x5 Cooll i y&
Cy, Gl 22} 3708 3ot pAsA "k

I e g dAETEE ARE 32749
HE A2t FAE SRS PEe olgsle A
& 74l #et oA slaenge) Wl 2l 32X

813

www.dbpia.co.kr



224183 =FA) "01-6 Vol.26 No.6B

02 o1F AAA Ak Yo Gy A S
s HAETUE AR 4o AR e
slagngel ¥ wld Esus, AU e
WA Sawngs olesh] daiE mEHow
M 58 Folt: wpye] Yasjth

(a) ®

a3 4. #2t oA slaeagie] 34
@) 14 4 (O) "ok 9y HraEaF)

3.4 22} oIy siAasol ofFlE BN

Ze}l d saewe e oA F9lo] Q1
g AelEel didt slaEade]ng tRie <At
o] -5l dig] B2 bleisle UEE JAA".
A e} Ay slaEade] 7ol g A
A9l AAF vl F83F el X8 7Ae
= et AP vlEshe Alo] AgHelet & 4 3l
o} o]FA FQ837 A} oA E o]F= gakg
vl 9ol SAYRY AR T E8HE F
A ¢ 9l& Wak oplel, At Ak o) A F
o A = sle 99 el ol Faldt B4
ZAA Aok o/ 5 ) 9 slasge] §
B8} AAE vehli=d], 2t dlagad el gt
o] £¥gl Hr} & ASle s o] F8% ¢A
F s #e REsly A7Em, 294 o8
Aol Fadi] 2 vl olx] Aoz 7HEgH
ok 2§ 56l Al FERE 150k

count

30
.cnlnr ntj 1720 16
neighbor pixe]
20

9#\

colot of
neighbor pixel

(o)
10 10 o4 el
NAV.AVavam—
cl c2 3 s coborof @ ca ¢y ocq cobrof
center pixel center pixel
(2) (b)

a3 5. & A sjaxTde] £
(@ 22t 94 #2203
() 8 Fe} A saeady

814

TR A} olx] ARl disire oldls ‘I'E
ggste, 237 o2 Aole oAy 0E T
3 23] S EHAHE 2t A slaray
< olefet o] o7l BHz BHE 5 9k

C=

00
00
0 Q)
00

01
11
00
00

d7|A eP&de] z} s o]% 34 iR AetE
yelllz, 7t 98 pAlskre] R ek 47 o
ehdct. A (6)¢] o]xl WAL 3749 e} & (C,,
C, (Cz, C3), (C, CH7} AR QAAFT 388
et oldwt o] At A IiEIRYE o)A
sl el damogy ¥l o] Wsle 9
A==, o) #h2 39 el oy S
e 6l pF Fol7] Y ¥ =Folxie 29 64
AAY olzlez BEE oAl WA 7 & 4R
F2 gk ARleR dgeA = AlQlg
Hlgd ofRlst ubdel ofxla) #wle] & Ao} &
A3 ArEe) ARl dERe, 32x327)9)
e} ol sAETe] 4l g 3202 FeEA
ek ofge] AL A (6o 3 Al W As
F ek

c=[130 017 M
Binary stream Decimal
number
1
3
0
0

3.5 e} WEl slA=082| 1Y

FA 3ol B s RREE 4 skl
) Hejzhg o}FA S= Ix3 mhamfe o)f
g o83t e HElzt slARTS 3%
A e dbdes el oA suct A
ot ol Yol EAEH H=g, Al et oy
7t slagae] A Ao Wk Bkl iy diE
zete] w5 5P AN EEE Y 5 A 3
ok o} A3 AL BT FAREE e kit
Hd $8 A A AdEeEZ fARE Zet
AEE TPe e oAlEe] A= o diE st
2 el esjs| Azt QA slagade Ay

www.dbpia.co.kr



=T/ & Wl g o] 4 et v G4 A4 ) A4

< dojmalA Hck ek B =i o
e AeE F7MA7IR dm, WE Sl disiA
E GARE Zke) wEEE $ol7] A8 A Fao
3x3 whazgle] olf shaiele] o el Wi
2 T oFAls Bl o3yl 3x3 mhaz e
gHek gel $4 skl diside ARt Bl
ofzlg} HhHoR AAE 32709 diE ez ¥Y
sla, Wk Fie) #HY e o8 1" 79 R
o] Z4 Skiel o|% 3Rk Alele] Y "zt e
Z+¢ Y R sl HaETRS TSI
4] st gEt shiol, 3x3 mhad WellA] o]
$- o}l $A o) o) F el wEzhe] H
Ztel et oz HEd AHEE gt 2o AHA
ek A a® TeMAT et ellA] AEe| Al
452 FEg9] 128 o8 e sl Ho)
72} deg 7 A3 sl & e e
Zho] Y ofAlE agluc} AL Agele a9 7
9] oo AR ofxlelEw, %A B Al 3
o B2 A5} v} 17 82 Pl et WE
7t slagaee] S vepdch By 4 sk
7F 327098 i #Zele FHET, 7 FA4 sk
o3 ol gl Welze] 2709 ¥R RFHERE
Z 642 %2709 Weoz e wHEel F)aEd
& FAEA ol

Threshold

Threshold/2

ngighbor pixel

center pixel

representative color
of center pixel

maximum color
vector angle
histogram

a3 8. et WEz daEae] A

Vi. S =4 X #3

Swain-- ele] gk Wollx] Fhaalshs EA9

AXE A5 e P} d)aEad gL W
24 Aleksigiel o) wle YA z7)9) He
2 g8l® ¥ EA ¥R RGB e} F2Ed
3 oleje] oAl AAle] e} S|gadE HwEl
 oaplesa ANz AErh sleshA 9
e} sz sjakwd ikelA ¥ W
Welck e} s|laEdy JFAL WS o8 4
A RAA art AR =29 e B¥Y EX
4 el sl& 7FeAd(likelihood)& 81 713
& A BE A el &gk 7 e
#el Al (subimage) ¢35 Aohls Wole}h ol
T EX 24 9xF FAFoE e &
B oAe] tlekdt 718 7 RE, duEes o
gk =79 AHwindow) HelZ EX FAE Hd
sz A9 F4 9928 S¥ A9 HA= s
B gozlsle B® B odANtarget object
image)& Q, ¥ dAE Huxlshe gl dhE
12} @ wi(Qer), A olelsl o] #e cell ¥
) AE 79 H|(ratio histogram)-3- 31t}

H{Q) 1) ®

7o 1/ Q = min -7y

44 el EAshs w8 Fgdel s olhst
Zhol 7+ Hedode gk 7hevd-e Tk

M= 3 mo.sl/Q ©)

33Hq B FAY 9AE ol Aol sl A
i),

max [J(7/Q) (10)

2 BA 94 QM ) v} RE O et
AR we} $AY A S 07 FdEd
735 ) slamnw] G8AL dbE 499 1],
7l B& Ze c34E /AT 3o, B3R EAL
2133 grjzhe 7154 gl Friske EAAEE
Rz ek 23 9dMHE Q@ G4l 80749
23 3ol 20709 A IAE I Qla T
ojAbo] 20079 #A st} 200709) 4 pAF
M Q& AflE 7,,=04,7,,=0.10] FH]
A AEY EE EAE 3384 ok

asht Ao e} 5 JEE o8 Al
= el 94 slaRasE Fale] FodalolMe
olx] ARel diF e}l wiwshmE g4 AFF

815

www.dbpia.co.kr



T EA 818 =R '01-6 Vol.26 No.6B

2} Sagng] ARAL e EAE-E &3l
st

il m

©

a8 9. daEad JFAe] AR 5 o (1) SR
AR GEQ ) 3T (0 +2H ZX E

A gy

V. Az &3

6.1 &t ¢l sSlAETYe| RAlE &3

et O S|lAEae] 74 slaray W #
2} A5 sl Zel Hcolor painell diR A
BE o)4ld(binary array)®] elz FHs=E 7]
Fo] #2273 <le]d(histogram intersection)]
HHoE g FA e gk T &
=EelAe ool oAk I o gl kA g 2
glel] W3k o] Be(D=(bf b - vhzt & ),
e ik 1 ¢ dlojg] wlo)x G4} J 7k di%
Zel Cpoll diZE QIS olag} o] At

NCYL D
N{(D+NDH—NCYIL D

S, h= (11

714 Nu(DSt M(DE 2 T st T sk
kA i E Zhelel] ]l o)zl 19 AFE et
s, NCWILDe 5 34t 1, J2] ks dx el
3t o]zldellA] FAgt Hx)ol EAlshe 19 S
viebdich, of)2] F9lo) Aule] R¥r} TURFE §
ARERRe] F7RRE AN #AF ¢ vk HlE
€° Bo(D=[00101], B,(=[00110I=} 3}
W, NCKILD=1, NiDH=2, 22|32 Nyp=27} 9
B2 ejade] Aaghe

SKL )= 55— ~0.33 (12)

7b "ok NARe] dE kR Rk sl A4
ik AA el Aaghe ofele} Al

Swl D= 2. S(LD a3)

816

5.2 &2} Y2} A= RAIE X

el Weizt s|l2Eade) s S )&
¢ 3]2%ad Qle]4Xd(histogram intersection) H}
W& olgpdek Hyy S Hyy & 22 dlolH
wolx st ale] edde) et wlele slama
dolet & w) e edAtz} dloje] wlo]lA oAl
#e] &4 ojulje} 3}

SWL-(I,])=1-"2LT ZIIHI(I«)_HJ(I?)I (14

o714 Ti= #A 82572 ¥ Zhhistogram bin
value)?] o2x & ERdxe gl =718 7}
Al B el dald 24 Aspyl 2 ojake
71l e 92 oA ] slsiA 2 odatellA]
2E BAEad W ke ger 7 slagod v
& s sle] e @zl BAYle] 2 FAE
o8 RIze] §o] V) HEE 3lgon], Agee
Th& 2552 sigvk oklle 7t d)~gas W gt
2] AtE Aol dig 24} F=(pseudo code)E
epdct

Jor k=0; k<= total_number_of_histogram_bin;k++
total += Hy:

Jor k=0; k<= total_number_of histogram_bink++
Hy=Tx | Hp/total |

5.3 AH RAT &Y

et QA dAeads) gel we)d s)ae g
o] AR F 3)E7%)(augmented histogram)
o AA fAlE &7 WL ollis}l 2k

S(L D) = aSpir( L, 1) + BS,e(1, D) 1s

A st g AAFAelE, B ERAE 05
£ AMgsisich

VI. & ¥

Aokgk 4 Ax & dweEe] A% e 9
T AEE 93 B =Reie zld, I, TAE
% ORI F79) 5466 Jfo] Ao g HolE] wo]
28 FAslEnk AA A dake AAstw, Z
9} A Gt whsll FX(televant)o] gl oAk
£} 23] ground-truth AL AAshedo} sli=n),

www.dbpia.co.kr



w8/ Aet el dg o83 et 7k A4 A4 4 A

2 Ao & 50709 Ao dake AAska, &
2]2] ojAbol| gt ground-truth JAFS-S AH3lech

e H7He s ARSRE A¥E &4 wheR
= ANMRR, precision, recalls o]-&3gich PP
A5 71kl ANMRRE F3l7] 1% IS oF
ot zhow, W7 rankzhE el ANMRRE L
ol & 2 M Ayl $53E e,
precision®} recalle- 1 o] & 48 A4 A
7} e Elict

6.1 5|~=7% 5l H3

weh A Ay B2 sk 7 ke B
A Helg s 9ad AR IRbE ¢|as)
ok AkeE WY Aol el Y slagn
Ao} 74 3270 7z diE Aefoll e} 32 W|ES}
daslw, get el sjasage] 75l 64719
¥l £E JRR 3, Hd) s)ag e Highe] 255022
2 1536(32 x32+64 x8) H|E7} 7} dAlel} W83}
o} 7]&e) 125 Wiw} 252 Wl e} Bl2Eage) 7
S5 Hu s2agowe) Wgkg 2552 sle] 24
& 8u|ER FHSE aeid 125 ws) 252 HlE
ZF2} 1000 ¥ =2} 20168] =7} @ 85pA) Sk

6.2 7|1E wesne| 45 dlu

E 2% 7128 uhgEs AR ahge) A4 50
N8 e g4k Ajtel digt AH A9E vehich
BAME o 4 g)%e] AR whge] vlaa AL
Haead W 4o AY LPIAE ol F S
A4 58¢ 74E BAY 4 vk Graph inter-
section PPl A dabeicl A gao] hd
Heuz Ay A3 4L vadd ¢ §la, A
Hl F= o8 dE FAeeld] AR AE assle
2 AAH 2 64715 FolAA Frk

k.

@ ®) (c)

I3 1. AE A A 2 @ Bep s|Endg s
(b) FE 24 39 QY ©) A =g

a9 118 el slasag] S5AL e Ay
v @g Jehdich 7|2 el daraw] 7))
Swain ¥PL- AgeA ER ZA H2E FehiA
237, AR Fe) B HRE 43 WP
Aol AP 22X B4 $2AE slehle A
< a1 ¢ gih

E 2. 7189 94 AN e At ela

Average | Average
ANMRR Recall | Precision
Color Histogram 02 020 0.80
64 bins (512 bits)
Color Histogram 0.19 022 085
125 bins(1000 bits)
Color Histogram
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252 bins (2016 bits)
Jotnt Graph
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0.1 024 091
9 bins (1536 bits)
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