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An Implementation Method of a Media Information Retrieval
System with Semantic Associative Search Functions

NAOFUMI YOSHIDA,t YASUSHI KivOkItt and TAKASHI KITAGAWA?

This paper presents a new associative search method for media data. This method integrates
two typical associative search functions based on pattern-matching and semantic associative
search for metadata of media data. In this method, the metadata items are represented as
words which give features and attributes of media data. The pattern matching function is
realized as the information fllter which repeats simple comparisons between data items. The
semantic associative search function extracts semantically related media information by se-
mantic operations for data items which have the equivalent or similar meaning with different
representations. This function makes it possible to put the semantically related media data
items in order, according to the correlation to the searcher’s impression words. This system
provides the effective information retrieval facility including the advantages of those associa-
tive search functions. By the combination of those functions, highly functional information
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retrieval can be realized.
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Fig.1 An overview of the retrieval of our method.
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Fig.3 Metadata represented in data matrix M.
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characterizations of media data.

Apr. 1998

EHEr 1, -1, b L, 0&LTH 870 KTHN
ZrNETAH. Thbb, BEOERTHEASTYS
BAE 9, FEOERTHER S TLAHEIR -1,
FLTC, FASTVRVWEAIX O LT 5.

A5 4 77— % hokusail B & ¥ hokusai2 DX b
MEIZDOWTIE, EAT AT 7 — 7 2BHIT w3
SHEIIHET A/ MUV HIEET © (3.3 &)
LD ERT 5.

DED X )i, RERFBEHE AT AT T -5 %R b
MEL, A% 7 -5 EMICEETS. /2, AFT47
F = ZIBT AR R IVIZOWTIY, 3.5 BTl
By, BT IVE L2 IVATERILTS. 2h
i, BAFTATTF—=Z BT AR MVD VL%
BZTHBLDOTHS.

4.2 X fk I A%

MFREEY) power 3B X U force % 3.4 Hi T/R L 724
L—% Sp Ik ERL, MEFENZ M VveHs. R
RENRY P VRESA L%, #8710 DEEICHE
L, BEICTOREENRY F VOMEBLH S L EWE ¢,
UEoExFomoiaz RO T, #iTN8O A
XoTHRENAMI M5, T OHEMER
DOBAEHSURIESR G T 5.

4.3 1EEIE DM

BONHFTEHMETOXFATF =5 X7 MV
(hokusail 3 X U hokusai2) ® / VA REHEHT A, =
DINVhiE, 35 HTCRLIZEANTE / VLTHS.
%, REFEF L AT 4757 —¥_7 b vk oM
T Ah.

FRTDAF AT F—= IR bV (TRTCOBREL
H) LoV, REFEF L OHBELRD L. §-T
ORFERNSRE, HEEICE>TY —T 40775,

5. T BB CENRETF

T ITH, Y- F UL AR R
& BRI EAR R OTMBIE L AT 5 AT 4 T HHK
REVAT LR ERTHODOERT — s HEEL R
BHETFICOWVTHRS,

51 Na2—12yFLIIlLEERRRICHT

37— BB EKNEETF

NE =y F UL BEBRERIIB VT,
BEOBBRT — ¥ N— AV AT LDF— ¥ EB L O
EAEEFLHVLEY., 7 — #5134 (relation)
ThiH. HAFEETE, ROLIERTS.

o (select [rel] [att] [comnd] [vall)

e (project [rel] [att-list])

e (join [reli] [attl] [rel2] [att2] [condl)



Vol. 39 No. 4

o (union [rell] [rel2])

e (diff [rell] [rel2])

Z I T, rel, rell, rel2 iZH4R, att, attl, att?2
BN, att-list (ZEMHY) A b, cond IIMRFTRSEM,
val iM% FNEFNEKRT 5.

F7o, BROERTH 5 EMIT, BERIEERER
EHBOBHNFICE VBN INE Z L 2ATIRET 5.

5.2 BERMEERRRICSIIF—sEBEER

HEF

BEREEERBERICBIT 57— v, BLUER
HEFETT.

BIRMEEREZERICBVTE, 1 AT 477 =575,
ZEED L AT AT T =5 - R ML S, #
FEE T, BRAEERFHEETH D, /¥ X%
ELT, KRS OUR), RERFRAT AT T =5
N7 PVEE, BROBEHEEET 5.

ZOBEBTE, ROLIIERT .

¢ (semantic-search [context] [target]

[maxresult])

Z 2T, context IMRFFES] (UBR), target d4%
BB AT 475 —4% - X7 b VES, maxresult i3
BROBEERT NI A= THD.

Fr, FATATT =8 - R PVIE, EATAT
TSI G ENIERFIC L o T, AT 4T T =%
ERIEOF BN TR I ERFIRET 5.

5.3 BEFROT—2IBELEAKNEETF

REFRIIBVTRI 7T — &R, 1y —r~vy
T Y7L BEERIRICBIT AHMGR, BIU, EK
HEBRRRII BT 2B LOXATFT AT T4 R b
VOEETHEH., ZIT, WHEDT — FEEPIC, &
BOBNTFEF BRI S LI L2 ET S (K2).

N ==y F 7K BB & ERRAYE
BMERREOREWIE T EHT 57010, FREH
RBERICBT AHEEF LR L EREEFEEAT
5. REREE T, BIRAEBMREEGE &SRR
DHEHERRETHDLEFOHEETTHL. KEETFIE
WE O BERIERRRRIC BT A HETFO F O
FELTNEBSTONS,

ARERFEETOATINT A5 LT, RERZRL
% %Rk, MEFEF] (OUR), MERRXT 177 —
y -~y VogE, BHERREY T 52H, HROME
Bon, fAMShsBHOBMEIEETS. RNEE
LT, B & Vb d 2 DORBMEPMIINS N7z R4RAT
Bonbd. COWATE, RKOL)ITERT S.

e (search-mediadata-by-context [rel] [ID]
fatt1] [att2] [space] [target] [user]

BIRAGEERREEE 2 O A7 L TEHRE Y AT AOEHEFR 917
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Fig.7 An implementation of our method.
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Vol.
1D Title Author Year
altdorfer Altdorferl Altdorfer 1970
audubon Audubonl Audubon 1970
bossetti Bossettil Bossetti 1970
botero Boterol Botero 1964
copley Copleyl Copley 1953
doesburg Doseburgl Doesburg 1970
eakins Eakinsl Eakins 1981
gozzoli Gozzolil Gozzoli 1988
hirol Cereta Hiro 1990
hiro4 Louvre Hiro 1990
hockney Hockneyl Hockney 1970
hodgkin Hodgkinl Hodgkin 1955
hokusail Kanagawa, Hokusai 1829
hokusai2 Tago-no_ura Hokusai 1829
hokusai3 Misaka Hokusai 1829
hokusai4 Sekiya Hokusai 1829
hopper Hopperl Hopper 1970
hunt Huntl Hunt 1971
kneller Knellerl Kneller 1979
loirand1 The_Harbour Loirand 1990
loirand2 Near_Broue Loirand 1990
loirand4 A _Stone_Pavement Loirand 1990
murillo Murillol Murillo 1966
nelson2 Whaling.ships Nelson 1980
organ Organl Organ 1953
savery Saveryl Savery 1959
uccello Uccellol Uccello 1983
wadsworth Wadsworthl Wadsworth | 1988
whistler Whistlerl Whistler 1972
8 FERTHM LT — s =20 -
Fig.8 A part of the database used in the expreriment.

(3)

{HHE T search-mediadata-by-context I X
Y AR “power force” % 5z T EBKAYEIEMR
BEEFTLTCWD., 20k, LELZBHEOAT
EAREE T project IZL N ERL TV 5B,
EEB1OERER 11 IRT. 22T, HE
norm (&, A¥F—FZEFETOXRZ M VD
WLERLTWAS,

LERET— % (ZZTIX12901g) DO b, &
FEENAEE (2 2 TI3 “Hokusal” @ 4 [E1§)
BONY — o F KB, ke
LTH 2 b NRFFET B DRV D D5
NEZIE RSN TV B,

FER 2

D ESY, 12 IRTHEEESSRE L
TiTo72. EB2OERZ, H13 IR T

Z Tk, 1950 FLAEICH AN ER T, 2
2, Xk “light bright” (2 X b ERRAYEREKRER
LTwW5h,

EER3
EfEOERY, M14 \RTEEEIIOVTT>

1D features |
altdorfer great serious power
audubon refine vivid profound
bossetti sophisticate vivid pretty
botero warm big rich
copley vivid force fight
doesburg concise pure formal
eakins hot excite please
gozzoli luxury solemn hard
hirol twilight grand quiet
hiro4 fine shine beautiful
hockney simple clear frank
hodgkin vivid refresh furious
hokusail dynamic strong motion
hokusai2 fight motion calm
hokusai3 delicate calm quiet
hokusai4 vivid motion speed
hopper bright airy blue
hunt please amuse bright
kneller vivid gorgeous fresh
loirand1 shine grand calm
loirand2 delight shine calm
loirand4 quiet substance material
murillo dreamy sacred severe
nelson2 twilight calm quiet
organ relief frank clear
savery bright calm great
uccello clear animate fight
wadsworth shine summer sweet
whistler delicate feeble complex

X9 JERTHWAHEITD 38
Fig.9 A part of definitions used in the experiment.

(project
(search-mediadata-by-context
(select famousimages ’Author ’== ’Hokusai )
ID ’rank ’norm space famousimages user
4 ’ (power force) )
’(Rank ID norm)

10 JEBR 1w oG
Fig.10 The query of the experiment 1.

Rank D norm
1 hokusail 0.291638
2 hokusai2 0.231356
3 hokusaid | 0.221350
4 hokusai3 0.135075

11 JEBR 1 ORR
Fig.11 The result of the experiment 1.

7o, EBERI K15 0:B0)THA.

Z 2T, 1990 EUREICHE Nz EIIR T, H
D, 0Bk “light bright” 12 X 1 FRAEEMRTE
LTwa., $RTOBENROI L, BEDSE
HE@IZT SO R, 5 2 72 XRICHEBE O
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(project
(search-mediadata-by-context
(select famousimages ’Year ’> 1950 )
ID ’rank ’norm space famousimages user
129 ’(light bright) )
’(Rank ID norm)
)
HM12 ER2 AWM EE
Fig.12 The query of the experiment 2.

Rank ID norm

1 hiro4 0.340773

savery 0.338238
3 loirand1l 0.331999
4 loirand?2 0.331126
5 hopper 0.327184
6 altdorfer 0.315201
7 wadsworth | 0.304912
8 organ 0.297524
9 copley 0.295190
10 audubon 0.290343
11 hirol 0.286002
12 uccello 0.283924
13 bossetti 0.272632
14 eakins 0.272461
15 whistler 0.269319
16 hockney 0.262066
17 hunt 0.260555
18 murillo 0.260145
19 gozzoli 0.258066
20 hodgkin 0.256482
21 kneller 0.254212
22 doesburg 0.251256
23 botero 0.250451
24 loirand4 0.249276

13 B2 DR
Fig.13 The result of the experiment 2.
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(project
(search-mediadata-by-context
(select famousimages ’Year ’>= 1990 )
ID ’rank ’norm space famousimages user
129 ’(light bright) )
’(Rank ID norm)
)
H14 EBR3ICHW A
Fig.14 The query of the experiment 3.

Rank 1D norm
1 hiro4 0.340773
2 savery 0.338238
3 loirandl 0.331999
4 loirand?2 0.331126
5 altdorfer | 0.315201
6 copley 0.295190
7 audubon | 0.290343
8 hirol 0.286002
9 bossetti 0.272632
10 eakins 0.272461
15 HEE3 OFER

Fig.15 The result of the experiment 3.
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