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A Comparison of Performance between STMP/MST and Existing
Spatio-Temporal Moving Pattern Mining Methods
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Abstract

The performance of spatio-temporal moving patftern mining depends on how to analyze and process the huge set of
spatio-temporal data due to the nature of it. The several method was presented in order o solve the problems in which existing
spatio-termporal moving patftern mining methods(1-10) have, such as increasing execution time and required memory size during
the pattern mining, but they did not solve properly yet. Thus, we proposed the STMP/MST method(11) as a preceding research
in order fo exiract effectively sequential and/or periodical frequent occurrence moving patftems from the huge set of
spatio-temporal moving data.

The proposed method reduces patterns mining execution time, using the moving sequence tree based on hash free. And
also, to minimize the required memory space, it generalizes detailed historical data including spatio-temporal attributes into the
real world scopes of space and fime by using spatio-temporal concept hierarchy. In this paper, in order fo verify the
effectiveness of the STMP/MST method, we compared and analyzed performance with existing spatio-temporal moving pattern
mining methods based on the quantity of mining data and minimum support factor.

= Keywords: Al5-7+ #1 ¥l &Al(Spatio-temporal Pattern Mining), B1% ©]% 3 El(Frequent Moving Pattem), ©]& A2 Eg]
(Moving Sequence Tree), A5 ¥ 7KPerformance Evaluation)
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Input : D(Database), C,(Spatial Constraint), C,( Temporal Constraint)

max_gap ( Time Interval Constraint), Ls, (Spatial Level ),
Lt, ( Temporal Level ), min_sup ( Thershold of Minimum Support)

Output : FreqPatternSet

Procedure STMP (D, C,, C,, max_gap, Ls,, Lt,, min_sup)

Begin
PrevA = null;

//Setof History Data satisfied Constraint of Spatial and Temporal

D,, = limitedDataSet (D, C,, C,);

// Extracting Set of Moving Sequence from D,,

D,., = SeqFExrtractor (D,,,max_gap);

// Generalizing Region to Spatial Property of Moving Sequencein D,,,

Do = Contains (D,,,, PrevA, Ls,);

// Generalizing Valid Time to Temporal Property of Moving Sequencein Dpyens

DTgen = Durings (Dl?gem Ltk)?

// Frequent Moving Pattern Minging

FreqPatternSet = FreqPatternFExtractor (DTgen, min_sup );

Return FreqPatternSet;

End
(2% 2) STMP/MST ¥12|&
€ 5ol olF Al HolH e T3 S5 A% Q.ofste] dwksk-g.oF o]F A He A4
ES AN 2o B4E o 28 E Last L k. PHAR 2R FreqPatternExtractor &<
TEOR 7 dwkslely TEE AlEA FES Hhak-gok oy Ald: HEs HAAAE
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4.2 Hig O|F mHE EfAL 212|F -
4.1 0|8 AlEA Y 72|15 FreqPatternExtractor
SeqExtractor FreqPatternExtractor 285 4Whsl-QoF

ol AHXEE B3] IR SeqExtractor & ol Al He DTngﬂF A o IS L R e
FEEE A AEAe A A &£ FHAAA L min_sups Aol W olF IH
A 71EoR JEE olF AA oY g ° %317 98 g g Folth
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Input : D,,(History Data of Moving Object), max_gap ( Time Interval Constraint)
Output : D

seq
Procedure SeqExtractor (D,,, maz_gap )

Begin
UnitS = null; //UnitS . Unit Sequence

Foreach Moving Data List | < D,,
For (i = 2;i < llength;i ++)

UnitS=1[i —1];
If (Lwt[i] —lwt]i — 1] >= max_gap)
= UnitS; //Dseq : Transaction Database
UnitS = null;
FEnd If
Fnd For
Fnd For
Return D

seq

FEnd

(I3l 3) SegExtractor Y¢12IE
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Input

Output : OptPath

: Doygen, (Generalized Moving Sequence ), min_sup (Minimum Support )

Procedure FreqPatternExtractor (Do, min_sup)

Begin

For each moving_sequence S € Dy,

// Generating sub_sequence set of moving sequence S

subSet = Search Sub_Sequence Set of S,
For each sub_sequence S € subSet

// Generating moving sequence Trees

MSTrees < Generate hash tree of sub sequence S

End For
FEnd For

// Generating frequent moving sequence trees

FreqMSTrees <— delete Node with support smaller thanmin_sup from MSTrees;

// Generating frequent sequence set

FreqPatternSet < Search Frequent Sequences from FreqMSTrees;

Return FreqPatternSet;

End

(a3 4) FregPatternExtractor ¥12|&
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User Interface Layer
| STMP/MST User Interface | [ seatio-Temea
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Spatio-Temporal Mining Layer

.y Spatio-Tempora
Pai's;a;':dhggmg Moving Pattern Miner
! (STMP/MST Mining)

Spatio-Temporal Pattern Mining

Knewledge
Manager

Knowledge
Layer

I 9T i [

Spatio-Temporal Data and Information Layer

Spatio-Temporal Data Preprocessor
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