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Similarity Search Index using Vector Approximation VA-TREE

Tadashiro Yoshida, Fumikazu Konishi, Hiroki Akama, and Masashi Yamamuro
NTT Cyber Space Laboratories

This paper describes the similarity search index VA-TREE, which uses the vector
approximation method to represent an internal node ‘and a leaf node in a tree structured
index. Our experiment, using real 16-dimension hue data which is applied in many image
retrieval applications, shows the advantage over the flat structured vector approximation

index VA-File.
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Procedure StoreVectorToVANode( vaNode, insertVector, levet )

1: if level > deepestLevel then

2: MakeDivisioninfo( TOTALWIDTH, level);

3: end;

4: vaVector = MakeBitVector( insertVector, level )%

5: SearchinVANode( vaNode, vaVector %

6: if NOT found then

7 appendVectorToVANode( vaVector, level );

8: else

9: if foundVAVector.type = VANODE then

10: StoreVectorToVANode( childVA Node, insertVactor, level+1);
11: else

12: MakeChildVANode( level+1);

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

15: end;

16: end.

K4 HET7T VT XA

W, €D/ —F 84 TRHETS, J— K5 4T
#* VANODE T 5 & &121d, S5 Tz
= F (hH/ —F) %02 L %3k, LEAF
ThHbHEZIIERS VVERLI Y MBI L%
BWRT2 (J—7/—F), J—=F¥ 47}
VANODE D& Z12IETFRL/ — FICHEAT 27-0
I, StoreVectorToVANode() % FF/RIYICEITFT 2
- (A7 97 10). 72, /= F¥ 179 LEAF
ThhHEEITE, FLIFE, — FRERL, B
IR ENTWIERY FUVR TR — RICHEA
L (A7 27 12); #ANY P LF—F 12D T
YT — FIHFAT S (A7 v 7 13).

B, M4 T, HBEZERILTL7-01088
BDENRZ MV EEt LEAF OWLEER[E—~ 2
NVOEB R EREL TN D,

3.3. s
REWIATE, REF AT FLEE ) —F
LOHEHERINC, FOAMICERERLE ) T

BXR S — FITEIRER D Z 212K DEA

DEATH, X7 MVEMREEALLS &2 L
DI L, /= F (BB - FBL ) —
7/ —=F) OEITE, EXT FAADT 2 LR
HIRS 72012 — F2EY FIFs L 212850
BT — K03 =7 ) — N TH LA L —FE
BHE — FUAMIEATBETHS.

B 5 ICHERETVIY XA%RT. R0
TH7=D1C, KaeV— b SHIEH) — F2ER
¥ % CandidateNodeList, 3 & U RHFER ) A

FZEHT S ResultList %F 5. 25971
IZBWT, -1+ /—F% CandidateNodeList
ISREET 5. AT v 7 3 Tl, CandidateNodeList
LNEHED - FEEOHL, /— FRIZE T
% item (PR —FF3)—7—F) %
T3, A7y 7 3 I2BWTHIE L7 item O %
A4 THHE — F (VANODE) THAEEIZIL,

SHITTFRL — F(childltem) ¥ L (25 v
7 5), M L72TRTOTFR ) — Flzownt+
VEETL (A7 v 7 1), #Er—LoEE
FHELT (RFv 7 8), B/ — FEYZ b
BATE (R7v79),

Procedure SearchVATres{ vaTreeRoot, queryVector, returnNum )

1 InsartCandidateNodeList{ vaTresRoot )3

2; while ( CandidateNodeL.ist not empty ) do

3: item = popCandidateNodeList();

4: if itom.type = VANODE then

5: childitemList = getChilditemList{ item I3

& for each childitem In chitditemList do

7 childitem.MBR = rebulldMBR( childlter %

8: i < ( queryVactor, MBR );
9: InsertC. ist{ );

10: end;

1" else

12: if ResuitL > item. tance then
13 item.vactor = readFromDisk( item ); )

14: tem. = ( queryVector, item.vactor );
15: if ResultL > item. nce then
18: insertResultList( itom );

17 alterd istN

18: end;

19: end;

20: end;

21 and;

22: ond.
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