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Flexible Image Retrieval Based on the Analysis
of Shape and Structure

FUMIKAZU KANEHARA,! SHIN’ICHI SATOH!t and TAKASHI HAMADA'tt

We have developed a flexible image content retrieval mechanism based on shape similarity
for silhouette images. In our process, a silhouette image is decomposed into primitives by
our novel method and a set of them are translated into two signatures as indices for image
retrieving, which are respectively for attributes of each primitive and for relations between
two of them. Queries are performed by the user’s explicit instructions about attributes and
relations with our developed image retrieval interface. Thus, without the use of o prior:
knowledge, the proposed system is capable of automatically recognizing several features of
each part composing the overall shape of the target image; thereby allowing a user to initiate
queries representing detailed demands, intentions, and viewpoints in regard to local/global
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feature of the shape.
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Fig. 10 Matching process.

Data Signatures
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PEIX (3) A TEHRINS.
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4.3 BRBA2T71—-2X

A—FRBEA VY T2~ ARBAVWTCAY vy FH ¥
TERLTh I, H2EGET -y E2EE: LTHRE
o Th v (H11). Ay v FEIZF —
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PHETHL., FECILVERRSNLT) IF 47
B LT, 2—-FI3EE T A58, BIRAEHERE
EFROLIICLUTHRT 5.

WL EDORRGHIL, FBME - BRICOWTERY
LEDEFR 1L WKRENDL LI RAZT—N—|C
FoTEHEZA, W llBWTRDELI—VIVERE
TWitlE, #2305 XEF0OTHATLERT. =
CTCEEINIVWDIE, BEFZIZEROBEL ISR
FTHEDOTRGZWEWVWHZETHAE. Fl2IEDHEBRD
slope BHEDW L EHE 0127 5 &, ZOHEBOH
PHRFETH LI L ERTHIFTld% <, B slope
BHEOEIZLrPHLLT, v U NAETHILTVS
REVL—FIZE > THETH B E VI I L ERET.
REKRETHLEBT -7 T 2REBLFKTH Y,
FEF = a DI HWAZ L LHRETH S,

3)

Similarity =
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Filo Xdit

Lines | [Rectangle || Eilipse |[ Polygun
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Rotat
——

11 SUREREA VS 7R
Fig. 11 Query interface by visual example.
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D, M1l EBHICOWToOBITH S, F7-, BEOH
BACHK T 5~ FERROEA T AT LETH 5.

5. 1R & FFE

KETIE, W{OrOREFZHNTERY T LD
FHfi % 4T 5. & A7 41% Sun SparcStation 20 k-
I2#7 10,000 77D CH+TEE SN TWA, BEHRS
7 — 135 100 D 512x512 DB Bl & L7z
VI FEETHD.

9, Bi12d, BHLFREOREIC L X7 v
FREOFITH A, ZITiE, 2—¥H»h—FBIZL
CCLDBBERERFHNBILTVBELIRET .
X 12 (a) TEBESP NI L TBMEHRRLT
WA, ZITIHREAMOMNEL AV v OESE
B, BRISHEZ-REETHLILPANENT
W5, BBHOKFIEIFT 7+ V0w X352 50 Tw
% (0.5). 12 (b) CixEARICH BRI DK AR
LRATWE, ZORFHERD I LR LEVELEL
L7ZEEZ 12 (c) T, IZIZRBEERIE -3
TWwad. RIZ, K12(d) O X 3 I8EF RO BB
PEETRWVERRENZHEITIE, [12(e) 2585
CRBEHERELTEETN S,

K18 BEEOEATIIL LR, v FREFITH
5. K13(a) D& ) ICHESNKIIHRSE SN
T, M1B(b)DEHhD, ZITHEBICEETS
AR ENS, $4bbR13 (b) T, UBEM
PDADEED® S BiINEHRENTVS, BRIE
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(a) Sketch and instruction attributes (b) Instruction relation

L TN =

Sim = 1.0 Sim = 1.0 Sim=1.0
(c) The results retrieved by query conditions (a) and (b) .

Sim= 1.0

o

Sim=1.0

(e) The additional result by
the query condition (d)

(d) Relaxation of the second condition

M12 X7y FHREOH (1)
An example of sketch retrieval (1).

Fig. 12
FIANPDOEETHS., LNREERIBOEEZE Y
FETBL. K12 ORFEVPRTAORIZER LB
P BIC L 2RETH L0 L, K13 kB
B REPEZHl o Tnbd vz b,

H14, H15 FRRSNI-ERLESE LAY
F—a VREROBITHS, M 14 TIEH 13 BRI
SEROTBREROBUESE SN, K15 TRROR
HEBMPZTICER LIRBEIThRATWAE, K14 0
BRI (G) AL PRI BIFICRETE TV
ZEFDbRL, ()G DL BELKETLLONVE
FTHLEDIR, TRV RTFYyERVTWEDICE
L% false drop &, 2HBROAEF > TWDHI EIC
RET 5.

B 15 oW THHIECRESEVE E/2i138
PRESNTWES, (b)(c)(g)(h) HEUAERTH S
B, FOMOEDREBEGbR . Bz () IiICBEL
i, HOBROME*BIMGEINTWEDT, £
NHERIBLTWab,

INLORERER ThPA LI, KVAFAT
i, FUVIFATOBBIUWSEERBURLBME -

(a) Sketch by polygon (b) Decomposition and instructions
Sim=0.73 Sim =0.73 Sim = 0.67

(c) Results retrieved by query conditions (a) and (b).

®18 A7y FREOHA (2)
Fig. 13 An example of sketch retrieval (2).
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ARFFETIIO S KL o THEPBE DR S 2 — )8
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LaDi, FEEED?SDT ) 35 4 7B ARE
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D, ELIRBEVEVI LT, (b)(d)(g)h) 5 &
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VIR FX T 7 ANVEH W EIZX o THE U false
drop 2® %. false drop & IZEBDOT — ¥ ii—%F
L 2wty »hhod, VA F vy ETiR—
HLTLEIREBOZLZWVS., L {EbLNS false
drop 1%, superimposed coding DHFAENSDTH 5.
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Bz Lo THBONLFF2 A DYT 25 v a8,
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BHANTRIN I EDITTHAE. AFHETIE, word
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(a) Query image

a

b S

(O Sim=083 () Sim=080 (g) Sim=080 (h) Sim=0.80

@) Sim=0.69

H14 FEY—varyBEOH (1)
Fig. 14 An example of navigation retrieval (1).

-

o~ "N
70
o DA

[y

{—/‘/\

R A

T;f”/\j

(b) Sim=1.00

(¢) Sim=1.00 (d) Sim=1.00

5o
| k

(a) Query image
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Ris FEY~varREOH (2)
Fig. 15 An example of navigation retrieval (2).
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