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Abstract In this paper, we propose the index structure based on a vector approximation for
efficiently supporting the similarity search of multi-dimensional data. The proposed index structure
splits a region with the space partition method and allocates to the split region dynamic bits according
to the distribution of data. Therefore, the index structure splits a region to the unoverlapped regions
and can reduce the depth of the tree by storing the much region information of child nodes in a internal
node. Our index structure represents the child node more exactly and provide the efficient search by
representing the region information of the child node relatively using the region information of the
parent node. We show that our proposed index structure is better than the existing index structure
in various experiments. Experimental results show that our proposed index structure achieves about
40% performance improvements on search performance over the existing method.

Key words : Multi-Dimensional Data, Index Structure, Dimensionality Curse, Vector Approximation
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(Algorithm LeafSplit{Node, NewE, PathStack)
« OB E2 Pt Y BY x5 Nodeo] £8E 79 +/
{
Header=ReadHeader(Node); /* @4 =9 &g g/ & »/
LeafE=ReadLeafEntry(Node, NewE); /x kx=E0] ExjglE dEZ]F AF ~/
for(i=Li<=n;i++){ /+ 2F Z-g io] djaf +/
Rangeli]=CalculateRange(LeqfE, i); /« Z g io] & HE Zo]Z A »/
Dis[i]=CalculateDis(LeqfE, i), /* 2} A id] it JYEE A +/
}
SplitDim=DecideLeafSplitDim(Range, Dis); /* £ & A& € +/
SplitPos=DecideLeafSplitPos(Header, SplitDim); /+ 30 & 7|F22 Y HAE 94 +/
NewNode=CreateLegfNode(); /+ @4 =EE 44 »/
NewHeader=WriteLeafHeader(NewNode, Header, SplitPos); /* H2& ] & 44 »/
UpdateLeafHeader(Node, Header, SplitPos); /* 7]& xEof &g 7]8 */
NewMBR=WriteLeafEntry(LeafE, SplitPos), /* HE&]& AFsta 22 k=0 vty +/
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Algorithm IntenalSplit(Node, NewE, Pos, PathStack)
i A wEo) Bz old) F7F kT Nodeo] d 25 EZ LT W v/
{
Header=ReadHeader(Node), /* 9% k9 &r]E 8 & /
TempPI=ReadPI(Header, Pos); /« #E e PIS A2 28 AAE gig +/
for(i=Li<=m;i++){ /* TempPol AZd & 9o bjsf »/
ift NonoverlapPos(TempPI[i])){ /* ©& B YA/} g3 o] 43I &g »/
TempPos[j]=TempPI[i]; /x €% #8o] By G A »/
j++;
)
TempE=ReadInterEntry(Node, NewE); /* S kEof EA5ts dE2E g& +/
InternalE=CulateRealMBR(Header, TempE);, /* #t]& 7|Fo2 Ha 998 At +/
for(i=L:i<=j;iv+ }{ /x @& Egro] G412 ghe Ao b »/
RMBR[i]=CalculateMBR(InternalE, 1); /* 2} X402 283 o MBRE At +/
Num{i]=CalculateBitt MBR[i]); /* BMBRE X #H3l7] 98 H|EE & A +/
}
SplitPos=DecidelnterSplitPos(tRMBR[i], Num[i]); /* £ & A¢E& dd */
NewNode=CreateInterNode(); /* 57+ = E& 44 »/
NewHeader=WriteInterHeader(NewNode, Header, SplitPos); /* A28 & 44 »/
UpdatelnterHeader(Node, Header, SplitPos);, /* 7]& X Eof &g 7]Z »/
BMBR=TransformBMBR(RMBR, SplitPos, Num); /* BMBRE& ¥ 3 »/
NewMBR=WritelnterEntry(BMBR, SplitPos); /* BMBRE& A 381 28 xZo] @y x/
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