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Abstract: Outliers are objects that do not comply with the general behavior of the data. The method of partition
divides data space into a set of non-overlapping rectangular cells by partitioning every dimension into equal length.
Statistical information of cells is used to find knowledge in datasets. There exists very large data skew in real-life
datasets, so partition will produce many empty cells, which affects the efficiency of the algorithms. An efficient
index structure called CD-Tree (cell dimension tree) is designed for indexing cells. Moreover, to guide partition and
to optimize the structure of CD-Tree, the concept of SOD (skew of data) is proposed to measure the degree of data
skew. Finaly, the CD-Tree-based algorithm is designed for outlier detection based on CD-Tree and SOD. The
experimental results show that the efficiency of CD-Tree-based algorithm and the maximum number of dimensions
processed increase obviously comparing with the Cell-based algorithm on real-life datasets.
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:CD-Tree, CellCoo, Radius,CD-Tree Level.
‘Result //
1. Size= ;
DimCoo=CellCoo.CurrentDimensionKey; //
2. if (DimCoo+Radius+1>Sze) then
BeginPosition=Sze-1,
3. else
BeginPosition=DimCoo+Radius; // DimCoo+Radius
4. for (int i=BeginPosition; i>-1;i—) //
a. if (DimCoo-Radius> ) then goto 5;
b. else
if ((DimCoo+Radius)< ) then goto 4;
c. if (Level#Dim+1) then // ,
RangeQuery(Current.NextNode,Cell Coo,Radius,Level +1,Result);
d. else
Result.Add(Current, i);
5. return;
(SOD)
— F A (3 o .°- . 3@ ' l
et T IR
. o IR e, ; 300
(@ (b) (c) '
Fig.3 SOD in different partitions
3 )
CD-Tree
A X P SOD(X,P)). X P SOD(X,P)
1 (o
m[;m —ﬂ|j.
N i i ,m L=N/m
SOD(X,P) , :
1. SOD(X,P)e[0,1] X P SOD(X,P)=0 , ;SOD(X,P)
1,
v
1 X P _Z;(p,- —u)], P u
=
( )-
1 , , ) H )
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. , d, CD-Tree
2. CreateCDTree(), CD-Tree
for Cq
a if County>M then Cq red;
b. RangeQuery(Root,Cq,1,1, Result, ); // Cy 1- . Gy 1
c. ifCe R%ultL1 red then C, pink
4. for white Cw
a Count, =Count+ ziELl(ON) count; 3 ., count,
b. if Count,>M then Cy pink
c. else Count, =Count, + ZELZ (@, Sount;
1. if Count,, <=M then Cw
2. elsefor white Cn
i, RangeQuery(Root,Cml 24k 1,1, Result,, ); // Cu [24k -
ii. RangeQuery(Root,C,,1,1, R&sultL1 );
iii. Cell,, = Result, —Result, // Cn 2
iv. for Che Cél,,
1. for C, Q
a Countg= Count,, ;
b. for C, Q
1. if dist(Q,Q’)<=d then Countp=Countp+1;
i. if Countg>M then Q red; goto 4(c)(2)(iv)(1).
5. white
, CD-Tree CD-Tree
m, CD-Tree (1-SOD)xm, SOD
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O((1-SOD)mMc K/2+kN), O(mc k¥2+kN) . ,
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: CD-Tree , ,Knorr
Ng : CD-Tree
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Server,512MB ,CPU 2.5GHz. [1] NHL
: ( X-Tred®) :
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CD-Tree :CS-d [1] :CDT-d CD-Tree
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Fig.7 Performance comparison
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Fig.8 Performance comparison
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