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Abstract

The existing pattern mining methods(1,2,3,4,5,6,11,12,13) do not use location generalization
method on the set of location history data of moving object, but even so they simply do extract only
frequent patterns which have no spatio-temporal constraint in moving patterns on specific space.
Therefore, it is difficult for those methods to apply to frequent pattern mining which has
spatio-temporal constraint such as optimal moving or scheduling paths among the specific points,
And also, those methods are required more large memory space due to using pattern tree on memory

for reducing repeated scan database. Therefore, more effective pattern mining technique is required

for solving these problems. In this paper, in order to develop more effective pattern mining
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technique, we propose new location generalization method that converts data of detailed level into

meaningful spatial information for reducing the processing time for pattern mining of a massive
history data set of moving object and space saving. The proposed method can lead the efficient

spatial moving pattern mining of moving object using by creating moving sequences through
generalizing the location attributes of moving object into 2D spatial area based on R*-Tree and Area

Grid Hash Table(AGHT) in preprocessing stage of pattern mining.
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Procedure Contains (MP, PrevA, N)

Begin
L = {MBR,, MBR,, ---, MBR, };
ContMBR = @; //Set of MBRs Contained MP
For (i=1 to N)
If (ContMBR # & ) Then
For (j=1 to ContMBR.Count) Then
L, = Cont MBR;;
Low_CA = Contained MBR(MP, L;);
End For
Cont MBR = Low_Cont MBR;
Else
Cont MBR = Contained MBR(MP. L, );
End If
End For
Return OnhtainedGrid(Cont MBR, MP, PrevA);
End

T2l 2. Contains €125
Fig.2. Contains Algorlthm
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Procedure Contained MBR(MP, L)

Begin
For(j=1 to L.Count)
If (MP contains L. MBR)) |[(MP touchs L,.MBR,) Then
Cont MBR .88 couni+1 = Li-MBR;;
End If
End For
Return Cont MBR;
End

12| 5. ContainedVBR Y1215
Fig.b. ContainedVIBR Algorithm
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Non-Leaf Node [ parent| MBRid | MBR | childPtr | gupPtr |
Leaf Node [_parent | Nodeid| (x.. y) | prevNode | nextNode |

Completely Contained Cell [__Gupid | Cellid | CellBR | nextCell ]

Completely Contained Cell of Group [ MBRid | Gupid | GupBR | startCell | endCell | Count]
L

Cell Contains Boundary [Celiid T CellBR] MBR Boundary Segment | nextCell
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Fig.7. R*Tree + Area Grid Hash Table
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Number of Area MBR in Level L : M
Number of Area Cell in MBR : K

Set of Area Cell in MBR, : MBR,= {CelBR,, CellBR,, -, CellBR.}, 1=i< M
Set of Area Cell Group in MBR : MBR,={ roupl’_,, lcontCelll;_,, [bounCell}_,}
Set of Cell in Cell Group : CellGroup, = {contCell,}, 0<=a<1
contCell and bounCell in MBR : contCel= CellBR, n=i, bounCell, = CellBR,, p+i
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Procedure ContainedGrid(Cont MBR, MP, PrevA)
Begin
String Areaname;
For(i=1 to ContMBR.Count)
If ((ContMBR,.CellGroup.Count #0) || (ContMBR,.completeCell.Count # 0)) Then
For (j=1 to ContMBR,.CellGroup.Count )
If ((MP contains ContMBR,.CellGroup;) || (MP touchs ContMBR,.CellGroup;))
Areaname = ContMBR,name;
End If
End For
For (k=1 to ContMBR,.contCell.Count)
If ((MP contains ContMBR,.contCell,)|| (MPx < ContMBR,.contCell,)) Then
Areaname = Cont MBR, name;
End If
FEnd For
Hse
For (j=0 to ContMBR,.boun Cell.Count)
If ((MP contains ContMBR,bounCell,)|| (MP touchs ContMBR,bounCell,)) The
Areaname = Co {Area(Cont MBR, boun Cell,, MP, PrevA);
End If
FEnd For
End If
End  For
Return  Areaname;
End

12| 8. ContainedGrid L1215
Fig.8. ContainedGrid Algorithm
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Cell Area contained CellBR : A= {E, Ey, By,
End Points of Area Edge i: E, = {AP,,

Horizontal pass across the MP : |

By} A={AP AP, AP, - AP}
. B, ={AP, AP}, 1=i<n

String Contained Area (bounCell, MP, PrevA)
Begin

String Areaname;

Int count = 0;

A =isAreaEdge (bounCell);
For (j=1 to A.Count)
If (onEdge( A.E, MP) == true) Then
If (PrevA Name = Null)
Areaname = PrevA Name; Break;
Else
Areaname = A.Name; Break;
End If

Hlse
If (Intersect (A E,l) == true)
count = count + 1;
End If
End If
End For

If(count = 0) And (count is odd) Then
Anamename = A.Name;
End IF

Return Areaname;
End

T2l 10. ContainedArea Z2IE
Fig.10. ContainedArea Algorithm
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End Points of Area Edge i: E;={AP;,, APi.\}, E,={AP,, AP}, 1=i<n
Set of Points of Area Edge i: E={P,P, L1=j=n
If (j<n) Then P,=AP; and P,=AP;., or
If (j=n) Then Pi=AP, and P,=AP,
Point of Area Edge i:Py=(z, w), L=k=m
Bounding Point Set of Area CellBR :
CellBR;= {CBP;,
Horizontal pass across the MP:1={MP,C
Point of Moving Object: MP = (z, y)
Any Point of Right Bounding Line
C BPy ¢ [above.right, below.r

left,. abobe_right, y)

ight] = (25 & [above

Boolean Intersect (E, 1)
Begin
Boolean b= false;
Long x_coord;

Long y_coord = MPy,

If ((onEdge(l, Py) AonEdge(l, P,)) # true) Then
For (z_coord = MPx to BP, c (dove right, below right)-T )
For(i=1 to n)
If ((z_coord == P:x) A (y_coord == P, y)) Then
b= true;
End If
End For
End For
Else If ((onEdge(l, Py) == true) ||(onEdge(l. P,)==true)) Then
If ((PrLy>y coord) ||(P,y> y-coord)) Then
b= true;
End If
End If

Return b;
End

=R
Fig.11.

Intersect Y2IE
Intersect Algorithm
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Table 1. Generalized Area converting by Contains

Operation

(a) HZ= colEHolA  (b) X it of

oD VT x| v] [om VT
2006/05/08/11/05 | 62| 91 2006/05/08/11/05
2006/05/08/11/22 | 87 | 87 2006/05/08/11/22
2006/05/08/11/35 | 117| 74 2006/05/08/11/35
1| 2006/05/08/11/53 | 158| 66 1 2006/05/08/11/53
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2006/05/08/12/13 | 186| 40 2006/05/08/12/13
2006/05/08/12/36 | 211| 38 2006/05/08/12/36
2006/05/09/07/45 | 29 | 76 2006/05/09/07/45
2006/05/09/08/35 | 71 | 66 2006/05/09/08/35
2006/05/09/08/48 | 89 | 74 2006/05/09/08/48
o | 2008/05/09/08/59 | 100| 70 5 | 2006/05/09/08/59
2006/05/11/06/51 | 100 | 70 2006/05/11/06/51
2006/05/11/07/24 | 126 | 29 2006/05/11/07/24
2006/05/11/08/02 | 156 | 46 2006/05/11/08/02
2006/05/11/08/38 | 191 | 47 2006/05/11/08/38
2006/05/07/09/04 | 33 | 25 2006/05/07/09/04
2006/05/07/09/43 | 50 | 28 2006/05/07/09/43

2006/05/07/10/05

2006/05/07/10/05 75 | 36
2006/05/07/10/55

3 2006/05/07/10/55 91 | 51 3
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4 2006/05/09/11/26 148 | 90 4 2006/05/09/11/26
2006/05/09/11/58 172 | 89 2006/05/09/11/58
2006/05/09/12/21 207 | 94 2006/05/09/12/21
2006/05/09/12/46 207 | 105 2006/05/09/12/46
2006/05/10/17/15 75 | 49 2006/05/10/17/15
2006/05/10/18/28 118 | 45 2006/05/10/18/28
2006/05/10/18/53 134 1 79 2006/05/10/18/53
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Table 2. Moving Sequence
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Fig.13. Execution Results of Location Generalization
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Table 3. Execution Time in Response to Perform
Generalization into Spatial Region
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Fig.14. Performance Comparison to perform Generalization
into Spatial Region
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