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Discovery of Frequent Sequence Pattern in Moving Object Databases

T

Vu, Thi Hong Nhan" - Bum Ju Lee™ - Keun Ho Ryu

Abstract

The converge of location-aware devices, GIS functionalities and the increasing accuracy and availability of positioning technologies pave
the way to a range of new types of location-based services. The field of spatiotemporal data mining where relationships are defined by
spatial and temporal aspect of data is encountering big challenges since the increased search space of knowledge. Therefore, we aim to
propose algorithms for mining spatiotemporal patterns in mobile environment in this paper. Moving patterns are generated utilizing two
algorithms called AIl_MOP and Max_MOP. The first one mines all frequent patterns and the other discovers only maximal frequent
patterns. Our proposed approach is able to reduce consuming time through comparison with DFS_MINE algorithm. In addition, our
approach is applicable to location-based services such as tourist service, traffic service, and so on.

Key Words : Spatiotemporal Data Mining, Moving Object, Frequent Patterns
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Fundtion tovingSequenceExtraction()

- DB moving ohject database

- A reference map

- ocell size

- max_span: trajectory's lifespan
Output: st of moving sequences (MS)

Begin
DIR L1 :nx 1 ry ]« PartitionReferencePlane (s, 1)
SortedDB « sort dstabase DB by (oid,t)
D  «3Select from DB trajectores whose lifespan is  dudng  the time interval
max_span [statrt _time, end time]
ME « @ /F initialize the set of moving sequences
Faor all moving ohjects oid in 0 sored according to oid and timestamp « do
Trai «DIR[m. pvl
PrevLoc 1. /previous location of moving ohject
For (=2 i<=oid.numberOf Positon() i++)
f { DRl py] # DIRlgens pay]l M
Trai « Traj U DIR[pLx puyls
Prevloc « i
t
M5 « M5 «Traj
return M3
End
4. NBZH AIHA TE EA} [LT2IZ 2] BE 8lgr AlRA THE 4N 2T2|5
of FelME & FelMel FAF AA Hol7l wolel] Function #1MOP()
o] ~EFE WIS o]F Alds HHES BT BE Input;
]E /\] A JH%%% ’}E*é —3}% gA= 1‘;}7;1] O]‘Ell‘oi{] - M5 set of moving sequences
= - - - _ 5 - min_sup: minimum support
D]'- 14 tH?xH_ 2E Hidet }‘]‘:ﬂv}: s & u/\]'g} }]rﬁ Gk Qutput: et of all frequent movement patterns
Nz | SR oAtk A3 dE B 99 Begin
. . _ MS « MovingSequenceEstraction(D, &)
}\1 Eﬂol Ei Hﬂoliﬂ ‘I”ﬂi}‘i ﬂquﬂ /L]t‘gx]_ Oid= O]%E}iy Fla set of frequent cells
F47)7 maxspanhdl AA9 FRES AP 5 U= For (=2 Fia# 85 ko)

7
RE7|2A FE AR tE o] &3th

4.1 Ol SHA 2| A=Kl AlZE EH

e whold o] AAZM AlAAVE ERAA Ho
Zo A st Aos= Tk ole e AA
Afss ofyn, mebA ofF Aldas2 W
atetr] dell s ol o5 AlFAE oF Al
o Aolek &A Ags AAd 4wt {F&eh 5, 4
AlE 2 AAE2 AR ¢Ast Ha, £57
o A1ZF F7] max_span el At 2= A
- 1 %} max_gap = [2006/01/30/ 7:00, 2006/01/30/ 10:00] %
olF Al A B AHE xHste] W) AA
Azt oid oF @A olF Al@xe Hjor WA dE
wojFETh o]F AlE2 A4S MovingSequenceExtraction()
e olgsty, of dE obd) daEF 19 AAls] 7]

(E 2) 0IF AlE29] Hgt of

oid Moving sequence
ol <D10,D20,D30,D31,D21>
02 <DI11,D12,D13>

Cw generate candidate k-patterns and Prune and update Minlnfreglist
For all moving seguences oid in M3 do

Increment courter for c=C, contained in oid

Fe @ et of ceCy with c.counter = min_sup:

FMOP set of all frequent pattems in Fy

retum FMOP

End

Fahat,

Mu ARaE F b es A4
3wl RE wg ARs A4 Ho) e AAs Ay
otk thg AelA o] F 74 el taln AHE 7%
.

to]Ej o] ~2 7 H
3t7] Y&l GSP 714F AILMOP <x#&S Aletsit} &4
v AR A SR JEES AAS

318k 9l ¥ Q] MinlnfreqList 8| 2EE f-X] 8} ok
o] MinInfreqList®= E& H] ¥l 2-sj€l&58& X3hsich Al
2% TH o9 Prt AE 9 o] FAREdA Qe s
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Function ax_MOP()

Input:

- M5 set of moving sequences

- min_sup: minimurm support

Output: set of frequent maximal pattems
Beain

CandList +a set of 2-patterns
MazFreglist —a set of 2-gpattems
While (CandList + @)

Temp generate candidate sequences by joining CandLig with itself and Prune and update

Mirlnfreglist
For all moving sequences oid in MS do

Increment counter for o Temp contained in oid

CandList a set of ce CandList with c.courter = min_sup:

Update MaxFreglist for all c.counter = min_sup.

return MaxFreglist
End

422 Hd W AEs " Ay

Ao W Ad2 ES AAds] fsiA o] dloly

F& Wz EE Hd WY Py MaxFregList 8| ~E
o F7telx TR 9"l CandList g~E0 fXHth FH
Bl WAL Al MOPIA 719 TR JEES A=
Uyl FA3tg. MaxFreqlistes ZE Wlg 2 #jgy) ol
%718} #th. Max_MOPel|A xgﬂ;p Tu gEHSo
DFS_MINE [8]¢} wslr] 93] TrHe +2 Astar), <&
1EF 3L Ao Wi AEs fuHs st JAS e
F AorR, 48 zdor oA AAx AW Hx
AAES 7 Ao W e 1S S

of Aoz Algit e violdS FolA, ol s iHE A

4e flete] ARgE Fae|FAIL MOPQP 7]% duEE
PARSRS

y_u} TEAA AL FHe

DFS_MINE[g] &itg]Fe 71 Aldzs el wg- w2 A
A7) 93] Depth-First-Search-like HH& AF&3H &
pForM, 1 W AFF AEE BAS 9 7]EL
Breadth-First-Search-like H<H Rt 458 FIA2 &
g Folr},

olgfgt 4% H7HE §ske AllLMOP, Max_MOP %
DFS_MINEES C++2 Fa@stsith. 43 $7d2 Pentium 1V,
256MB RAM 18] 1 windows XPZ 7|Wto g &gt} 2
Joll AHE-E HolH = o]F AA dHolE A7) o A

(E 3) HloJH HME 2I8 mtztolH

Symbol Definition Default values
D #of distinct objects
max_span Life of trajectories the same weekday
r Spatial extent
Temporal extent 2
L Average length of object
movements
re-sampling rate
R Outlier percentage 3%
min_sup Minimum support percentage 9%
Vinax maximal velocity 17m/s
grid interested region 1000 x 1000
160
140
g 120 /
g 100 - —e—D500_L10
= 80 —=—D1000_L10
-% 60 - —a—D3000_L10
g 40|
d g ]
0 : ' '
21% 9% 7% 3%
min_sup
(D8l 6) =i Zort 211 ?4 SRl EPE OlE{E0f Chist

I
All_MOP &fnz|

g¥ dlelEfola, dHoly A&

S8l ALgE seuE e

:I:‘4

AR H 0% A
A ARA Hd 4ol L
2006/01/01:07:00, 2006/01/01:16:00]
& 7]7F max_spans 1A &
£& L-1 ~ L+107kA WA
cﬂ = AMH D500_ L10<> 50078 ] #=4 e 2ol

s

e el o9
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