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Z Tree: An Index Structure for High-dimensional Data

ZHANG Qiang, ZHAO Zheng

(School of Electronic Information Engineering, Tianjin University, Tianjin 300072)

Abstract The Z Tree supports the searches of rectangle area and the nearest-neighbors (NN) effectively for high-dimensional data sets. The shape
variable of nodes is taken into account to optimize the sub-tree’s selection for new data insertion. A new overlap-free split algorithm is proposed to
avoid the generation of supernodes. A dynamic pruning and reinsertion policy is used to reduce the number and volume of supernodes. A novel
method is introduced to convert a rectangle tree to a sphere tree to speed up the NN search. A new efficient algorithm of the NN search is proposed
based on the optimization of search order among sub-trees. The experiments show that the Z Tree is more efficient than X Tree and SR Tree for
high-dimensional data.
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(1) If there is no unprocessed axis, then return false
Else select an unprocessed axis: d
I; ={project( mbr, ,d)}
Sort({ i )

Get {imer\/alj } between adjacent l;

If j=0 then goto step 1
(2) Splitting points p i =RandomSelectAPointFrom( interval )
Forevery p i
{S,.8, 1=split(S, p))

If m<|| S, [[sM+1-m then add { S, S, } to SplittingList
(3) If SplittingList.number=0 then goto step 1
Else { Split;, Split, } = g0 ., (Volume( S, )-Volume (S,))
return { Split, , Split, }
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2 kNN
Md "gE =Init(root,p)
push all sub-nodes of the root into Stack in decreasing order of the
distance dopt between the sub-node and p (the minimum dopt on
top)
(2) if Stack is null, then return
else current=pop(Stack)

(3)if d,;, (p,current) > d ';E , then goto step2
(4) if current.type is leaf then

for each point q in current
if d(p,q)<d ';E and buffersize<k

insert q into buffer
bufffersize=bufersize+1

i ize= KE —
if buffersize=k then d ; d(p,q)
i KE ize=
else if ¢ (p,q)<d A and buffersize=k

delete O ﬂiﬁ%r{d (p,O)} from buffer

insert q into buffer
dg"=d(p.a)
(5) else if current.type is internal node then
for each node q in current
if dppex(p,0) < dfFand g2k then

d5" =dp, (P.0)
push all sub-node of current into Stack in decreasing order of d
(6) goto step(2 )
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