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This paper describes the similarity search index VA-TREE, which uses the vector approxi-
mation method to represent internal and leaf nodes in a tree structure index. Our experiment
on l6-dimensional hue. 16-dimensional intensity and 24-dimensional shape data used in an
actual image retrieval application shows the advantage over the flat structure index VA-File.
which uses vector approximation as well. The experiment. also shows that the number of
accessing feature vectors on a disk in VA-TREE is not affected by data distribution as much
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as VA-File or VAM Split. R-tree.
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Fig.1 Tree index.
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Fig.2 Structure of VA-File.
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Fig.3 Structure of VA-TREE.
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Procedure StoreVectorToVANode( vaNode, insertVectar, level )

1: if level > deepestLevel then

2: MakeDivisioninfo( TOTALWIDTHS, level, TOTALBITS);

3: end;

4: vaVector = MakeBitVector( insertVector, level );

5: SearchinVANode( vaNode, vaVector );

6: if NOT found then

7. appendVectorToVANode(vaNode, vaVector, level );

8: else

9: if foundVAVector.type = VANODE then

10: StoreVectorToVANode( childVANode, insertVector, level+1);
11: else

12: childVANode =MakeChildVANode(vaNode, level+1);

13: StoreVectorToVANade( childVANode, insertVector, level+1);
14: end;

15: end;

16: end.

K4 @BATINIVXL
Fig.4 Insert algorithm.
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Procedure SearchVATree( vaTreeRoot, queryVector, returnNum )

1: InsertCandidateNodeList( vaTreeRoot );
2: while ( CandidateNodeList not empty ) do
3: item = popCandidateNodeList();
4; if item.type = VANODE then
5: childitemList = getChilditemList( item );
6: for each childitem in childitemList do
7: childitem.MBR = rebuildMBR( childitem );
8: childitem.nearestDistance
= calcNearestDistance( queryVector, childitem.MBR );
9: InsertCandidateNodeL.ist( chil );
10: end;
11: else
12: if ResultListKthNearestDistance > item.nearestDistance then
13: item.vector = readFromDisk( item );
14: item.nearestDistance
= calcRealNearestDistance( queryVector, item.vector );
15: if ResultListKthNearestDistance > item.nearestDistance then
16: insertResultList( item );
17: alterResultListNearestKthNearestDistance();
18: end;
19: end;
20: end;
21: end;
22: end.

5 FER7IVIIXL
Fig.5 Search algorithm.
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AT v 7 LIcBNT, b—b /—F vaTreeRoot %#
{&#§./—FK U Ak CandidateNodeList lC3HET 5. X
F w7 3 Tld., CandidateNodeList & D 58ED /—
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R, DEDRE/ —F VUV AFOHFTHREF—LOED
IEOWEEERCH B /—F 2L item ICFRET 5.
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|+ — queryVector & {876 E N7z fEEEE & DEEEE
childItem.nearestDistance Z5tEL T (X757 v 7 8),
&% /—F J A CandidateNodeList N{EAT 3 (A
TV 9).
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FTTICHEIN TV R HRERF — L EEER & O
item.nearestDistance H fRA&ER 1) A b ResultList D
k #H (k IMBHEREORAE) DIEEE ResultList-
KthNearestDistance X D/NE W& ZICDOH, T4 R
IR ENTWVABENYT L item.vector & FRAH L
(AT 97 13), #3EF— queryVector & FHAHL 1-E
N7 RV item.vector DEEEEE item.nearestDistance
ZtETB (AT 97 14). D%k, ATv7T 14T
KD O T-ERF — & DEFEEE item. nearestDistance
Z, BE, &EERY A0 k FBEHOFEEE ResultList-
KthNearestDistance & tb#Z 170, BEEED /NS L&
EFOHRBRIEFERY X+ ResultList ICHAL (A5 v
7 16), BREFERY X0 k HHOEEE ResultList-
KthNearestDistance ZEH T2 (AT v 7 17).
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Fig. 6 Index size.
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BROZENTI64/1288 v b THBZ L 2RT. i
BEHEL LT VA-File IC B BERICDODVWTERT
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Fig.7 Construct time.
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VA-TREE OAEEX 100 L L7z ZOHEMETH B .
VA-TREE (no compression) & /—FR ORR#® F5E


研究会Temp
テキストボックス


& TERRLBE R GE - 7T — AN—R

£1 AUFT v IREBOHE
Table 1 Comparison of index size.

Upper: Kbytes
Lower: Ratio o VA-TREF(%)

Hue |Intensity| Shape

1584 | 1584 | 1968
4397 45T 988
3608 | 3320 [ 1992
160.0"] "100.0°[ "100.0
VA-TREE | 16045 | 17083 [ 20002
o compression) | 4447} "314.5 [ 1004.1

VA-File

VA-TREE

BFICHBITAIET 2 2 D07 MIVETERERL &
EDETHS.

VA-TREE @3 IEEFEDIRREIC LB L TRHEHE
ICHBWT 22.5%, MBEREMBICE VT 19.4%, FIREs
HMBICBVT 10.0%0BBICLE £-5TED, EEH
BMTHBILERLTVS. kb, EREEECE
T VA-TREE OZA&E VA-File IFEALE S L.
Zhid., x4y FEROVTERT 2 L2/ 1
BDRET 2 HEIENDZD, HREEECHT
37 —29EDRY ML, VA-TREE OARKEED F
{7591 VA-File LIZ AL RCERICEZ 12T
5.

4.2 FEFRUNIBO ST

4.2.1 PEEHBEORERNI M IVT I XEH

X 81C 4.1.1 THDZMTHEEL 72 VA-TREE XU
VA-File IC B\ 2 HFRETO R EEOSE, K9
ICEANT MILADT 7t R@E Y. AIEFHERIE
AT =255 2 LGERL 72 100 HOBRERF —IC
KEREHEROFETHS. b, HEEAEECIE
BN MV EDBEHBEREEA TN,

8 ICRT &K ST, VA-File TRRE2HFEETEDH
IC BB E BT — X RRBUC L TEEFIEINS 2 0
IZHL, VA-TREE TREERBOEMMINZ ST
W3, £, EXTMLADT 7B AERICOWTE
VA-TREE 37— Z B OBINcIZ & AL B85 2
THESTEUMZ RL T3 (K9).

T — R FE 10 F#Ic > B VATREE-b64 &
VATREE-b128 7% [t#d 5 &, BB E @I
VATREE-b128 A% VATREE-b64 & D #] 3 f£21 15,
WICEANY MV T 7+ AEEE VATREE-b64 H
VATREE-b128 XD #4 2. chlk, XTI ML
[EfEL 72/ —RBXUC V=T /—RIZBWTT
EBHE R ERITORAMD 21T ETTF 4 A
7o AEEEIZ % VA-TREE OMENH TV 3
A, VATREE-b128 DM & O /N KB RTHELE
ROV —T ) —REERTELHDICENONE
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Fig.8 Number of distance calculation.
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Fig.9 Number of accessing feature vectors.
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VATREE-b128 Tld. 1BEEICHI B 7EENL K
¥ 2GR EEROEME 5L T3,
CDXHIC VA-TREE TWRF 4 A7 1/0 L HEkztE
BN L —F A T DOMBRICH B728, X7 b IVEHE
DOFRBE v MEIEEETZ LICK Y EEIEZITSC
EHTFRET H S .

4.2.2 fBFXEDLR

T2 10 OB, K, RO 3 DR
B7—ZIZDWT, VA-TREE, VA-File, VAM Split
R-tree DB 21T 072, & 2 \[CFREERT B A Lt
B, ERRIICEXRY FULT 7L AEROESER
ZRY. K2, £3 OXHES LEYERIETH D TED
VA-TREE % 100 £ L 72 & ZOHMETH 3. F.
VA-TREE XU VA-File 3 &XTHICDOWNT 4 ¥ v
r WA FVESFEE L, VAM Split R-treelcds
W/ —FY A X% 208 7" %7, VA-TREE

* VAM Split R-tree lf XE ) N—ZADEETHZH, EZ b
VDT 4 AT H BEDE L THER T 1.
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Table 2 Comaprison of number of distance calculation.

Uppier: Number of dmes
Lower: Ratio to VA-TREE(%)

Hue |lutensity] Shape
N 5 e
v |
VA-TREE (120) 18817] 29815/100261

99.9 99.9] 100.0
VAMSplit 629] 2355 23352
R-tree 33 7.9] 233

&3 FEATIT I REHDHE

Table 3 Comaprison of number of accessing feature

vectors
Upper: Number af times
Lower: Ratio to VA-TREE(%)
Hue Iln(ensi(y Shape
’ . 21668] 24735] 4919
VA-File  1i0og o] 7453.8] 13033
139 332 377
TA-
VA-TREE {00 0.0 1
VA-TREE(L20) 214 844 377
153.7] 254.3] 100.0
VAMSplit 449 1473] 20229
R-tree 323.3] 443.9]5359.6

& 4.1.1 HEKE. V—7 /—KAORKT — 2@ 2
ELTWBH, KOFRIEINT FIVERERBEOE v k
HoOENM =7 /— R ADRKRKT — 2B & &
ZF 52075, VAM Split R-tree & DEFLE
D=V —7 /=R NORKT — X EEUE 201CL
7B DI DT RIEZTTo 7 (VA-TREE (L20)).
£2ITRT X IIT. VAM Split R-tree [ fhd FiE
I HEAT i BESES T E EIFO DIxu. RAC AR
BIZDW\W T, VA-TREE @ 33%0DtEELUHMEL
TWVWAL. IS, BHESEERICET 2T —271fIC
RO IELS FHEARTH S VAM Split R-tree KGRI
BEREL TV BT & ERLT WS, ¥£/2. VA-TREE
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D/ —F OETRIEDLETH D, EEOHEED
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RN HERTES.

—F . EXNTMLVT 7 AR OT oS HE
T —ZILHBWTE VA-TREE BMEIDFEX D Dixio.
VA-File T, 7—ZDHDRDHEOEHFHE L

T — 2 EFRIZ R A>T v 7 X VA-TREE 9

AR O AT MB L 2 T 5 &, IRE
HMBICBT A7 7 L ARED BRI Dk <, EERER
& VA-File W—H2HE7T —XCEWEFETH B &
EEMITVS. LHrLADS, REFMEICHENT
2% VA-TREE I HEL T 105 LD T 7 & R (A
BFEL THH VA-TREE OBAEERL TN 5.
VAM Split R-tree TIXERFHETDT 7 & X[
Bh M EOEERNFMREIC R THifc <,
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Yy MCEMTHZ L0 H T LHERTE%. VAM
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BEEL THD VA-TREE DEMMERL TWS. 12
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RETDOITXRTDEXRY ML 1 DOF 4 A7 X—
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AEFICL L ZoTEBVIRHD DT TF—ZEy D
WTIE VA-TREEWMBITH AT L ZRLTWS. &
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