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The Efficient Spatio-Temporal Moving Pattern Mining
using Moving Sequence Tree

Yonsik Lee" - Hyun Ko™

ABSTRACT

Recently, based on dynamic location or mobility of moving object, many researches on pattern mining methods actively progress to
extract more available patterns from various moving pattems for development of location based services. The performance of moving
pattern mining depend on how analyze and process the huge set of spatio-temporal data. Some of traditional spatio-temporal pattem
mining methods[1-68-11]have proposed to solve these problem, but thev did not solve properly to reduce mining execution time and
minimize required memory space. Therefore, in this paper, we propose new spatio-temporal pattern mining method which extract the
sequential and periodic frequent moving pattemns efficiently from the huge set of spatio-temporal moving data. The proposed method
reduces mining execution time of 83%~93% rate on frequent moving patterns mining using the moving sequence tree which generated
from historical data of moving objects based on hash tree. And also, for minimizing the required memory space, it generalize the detained
historical data including spatio-temporal attributes into the real world scope of space and time using spatio-temporal concept hierarchy.

Keywords : Moving Object, Spatio-Temporal Pattern Mining, Data Generalization, Moving Sequence Tree
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42 Al32t olF HEl St 2R2lFE

STMPM_MST Zx2|&2 olF AA9 3 £43% A
T &4 AAAS THARH AIFHez Akstets
PG o5 AL HAPo2RE WY olF HAYE ©AlS
7] 918 gmglFolch (29 6)9) STMPM_MST ¢xeF

AA, o]F HA dloleMlo| 228 E limitedDataSet ¥
£ B8 3 E AL AR CY CGE UEFEE olF
Aol ol doly e FF51, SegExtractor §FE
3 A&se olF HAQ ol HolHE s A7 3t
Z71 max_gape HE3 99 olF AU2E FE3
FE9 ol AH2 dolH 3L Contains®t Durings ¥
€ B3 ols AlEA dolHe FF 43 A £4& A
Ao $AE B3 ZAHE Las} Lk FFo2 47 o
steta FEE AlAL F5E aoste] YNtd-29 o F
12 35S AAg viA% e 2 FregPatternExtractor
5 dutsl-gof olF Alf2A M HAAANE minsup
£ o] &3l EAMA dlojg AFE FF8a olF AHEA

> ool 4 £ o & ro

Input : D(Database), Ci{Spatial Constraint), C{Temporal Constraint),
max_gap(Time Interval Constraint), Lsi(Spatial Level),
Lt{ Temporal Level), min_sup(Threshold of Minimum Support)

Output : FrePatternSet '

Procedure STMPM_MST(D, C, C, max_gap, Lsy, Ltx, min_sup)

Begin
PrevA = null,

// Set of History Data staisfied Constraint of Spatial and Temporal

D, = limitedDataSet (D, C, C)

/7 Extracting Set of Moving Sequence from D
D.ey = SeqExtractor (Dy, max_gap),

// Generalizing Region to Spatial Property of Moving Sequence in Dseq

Digen = Contains (Deeq, PrevA, Lsi);

// Generalizing Valid Time to Temporal Property of Moving Sequence in Dpgen

Dryen = Durings (Dpgen, Lti)

// Frequent Moving Pattern Mining

FregPatternSet = FregPatternExtractor (Drgen, min_sup);

Return FreqPatternSet;
End

(3% 6) STMPM_MST &€32|&
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