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Spatiotemporal Moving Pattern Discovery using
Location Generalization of Moving Objects

Jun Wook Lee'- Kwang Woo Nam'!

ABSTRACT

Currently, one of the most critical issues in developing the service support system for various spatio-temporal applications is the discoverying
of meaningful knowledge from the large volume of moving object data. This sort of knowledge refers to the spatiotemporal moving pattern.
To discovery such knowledge, various relationships between moving objects such as temporal, spatial and spatiotemporal topological relationships
needs to be considered in knowledge discovery. In this paper, we proposed an efficient method, MPMine, for discoverying spatiotemporal moving
patterns. The method not only has considered both temporal constraint and spatial constrain but also performs the spatial generalization using
a spatial topological operation, contain(). Different from the previous temporal pattern methods, the proposed method is able to save the search
space by using the location summarization and generalization of the moving object data. Therefore, Efficient discoverying of the useful moving
patterns is possible.
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100 | 2 150 650 | 2002-10-10 10:51:30 | £ % 4] 103 (<287, B54, B85 B56)
100 | 2| 155 | 620 [2002-10-1010:0549 |25 5
100 | 3 255 | 300 |2002-10-1010:01:31 [ 852
100 131 2 A0 | 200R-10-10 101131 | B4 4
100 | 3| 185 | 298 |2002-10-10 10:2531 [ &5 5
100 | 3| 150 | 209 |2002-10-1010:40:11 [E#59
100 | 4§ 550 425 | 2002-10-10 10:0451 | E 5 7|
100 | 4| 510 | 430 |2002-10-1010:19:00 |85 4
100 | 4 | 515 | 458 |2002-10-101047:00 {54 5
| 100 | 4| 517 | 477 |2002-10-10 10:56:26 | & 5 6|
(32 4.4) LU= olE AlE2e] of

g5529 dos dusetel QA Ht % Anze
2 (18 44904 nelzT,

4.1.2 W % e wa}
N o]F HE B RES 27 0ed A 74A vl
g AR,

o ¥t [-Al@A(frequent 1-sequence) @A @ HA AAE
min_supg TEHIE RE Holrt 19 WM AH2EF
A3 dAeldh

e 31 AlAA A DA (candidate sequence generation) :

o] BAE ol k>29 FR NHEAE *giﬂz‘s}—‘: SAR

o7t k9 Fr AFE CrE oA HIE AE 29l

F 8 298 33 A4

FH Al@A 7HA R 7] ©Al(candidate sequence prunin

g) ol BAlE TR AlFE GOl st olF Ald H

olE] F¥ol st Ho o]F AFXL WS max_span

o HAd A% 148 max_gap YANE HEFdE o5

Aol tgld HA AAE A ]X]E ‘{Péﬁ}%

ZAGoEN TR AA2ZHE WL AF2E QYT

= 9Aoth

W o)% AE PARE W 1A E2EE o §dte] MY
bk DA AdATE H o]} EAEA & WA TR
ANdz AAGA 9 T AfA 7IRA7] GAE BEA
2 Fyoh

jo > o

9

P

42 M37t ols WHEH EA 212IF MPMine

o] Ao ol 7t dAlY G duyES vt
NFIEE TS gt (fugFE 41)S A
e gAL 4318159 MPMines 7MIASR 71&% A
t}, MPMine 852 4#o@ o[ AA dojg A, Al
7+ AkzA, 7 AEAZE, TR NE dutg FF dA
2, WA A= dolg S JANZE H4& A 4AA, A
O o]F AlE2 ¥ dAA, A A 3F JAA E F
A AAE 4AA 5 Huh AHENE AT olF A
H A4S utggd. duBeA TR o)F ARz A4
2 7pA 71 E&€3 Y& A3 dHERS o] EFL
2N ERHdoR dYHE EALE £ otk

(G F 42 HFEE o|FAHA dHeold Il uistd
3 M AEHR JAX T FEstd olFAAA g
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Extract()e] d&9] A& 7MWa=a vl Aok ¢
Q) o)A Holy IF RSY 7 olF AP~ nst
of Azt A AXND min_dist, max_gape WEI%
E G4 ol% ARAE FAE3Y oy i A IAR
g Al AAE e T olF AWAE FAEC A

=
&3t ol
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=)

P GA M= SCGeneralize() A4S B3 33 Ad A

) SCHo| tiste] a75E dutsl AAIA gen_thresh-
d 59 A oz 74 @9 olF APy olFwsl
dutz} gt

[
iS4

o g

e S,

Algorithm : MPMine()

Input : MODB : o} 524 dlo]g Ag
TP : A7t A ¢k Z7(temporal predicate)
MAP : ¥|7 A% dolg g
SCH : &7t A4 A%
gen_threshold - 37+ 713 dwdl 5 AAA
min_dist - 34 AHd AR
max_span : At} o]F A2 ¥ dAX
max_gap : Hd A7k 217 AAA
min_sup: 34 AT YA

Output : MPRuleSet : 1137 ©|'F sl A%

Method :
/1 AT AGEAE BHEFE o5 A dolg AF ¥4
RS < GetMiningRelevantData(MODB, TP) ;

// AF ARG AR FFeR2 HE
RS « Sortby (RS, moid, vt) ;

N QARG F NEAZ) HEE FF olF NHAE ZF
MS < MovingSequenceExtract(RS, MAP, SCH, gen_
threshold, min_dist, max_gap) ;

/g o)l F S gAl
FMP < FrequentMovingPatternMine(MS, max_span, max_
gap, min_sup) ;

/ol HE T3 A4
MPRuleSet < GenerateRules(FMP, TP) ;
return MPRuleSet ;

(222|F 41) 0I5 TH EAL 212

i

Algorithm : MovingSequenceExtrac() ;
Input :
RS : ol oy &
MAP W7 Ax do g J§
SCH : 33 A4 A%
gen_threshold : 373t /W3 dwtsl £F 4AR
min_dist : 34 Ag YAA
max_gap : Ao N7+ 1F AR

Qutput :
MS : dytstd olF XA ¥

Method :
MS = empty ;

/7 olEAA L olF Ao fad

FOREACH (s IN RS)

{
usid 1; /B9 olE NEx AdR 27138
PrelLC 1; // 014 o] dYA %713

/I ANZE 9 NEx A4
sid = getSid(s) ;

US = new US (sid, usid) ;
US=sll];
/NRA= 2 g
FOR (i=2;i<s.length ;i++) {
/B A A AAX A4S
IF (s(i-1], slil>max_gap) {
MS=MS+US,
A ARz 2] 4 HZE 99 olF AR 44
usid = getNextUsid() ;
US =new US(sid, usid) ;
US=35l[i];
PrelC =i,
}
ELSE {
// Ax Ar AN A&
IF (dist (s[PreLC], s[i]>min_dist) {

US = US +slil;
PrelC =1,
}
ELSE {

/AY AAE 2 Adx a9

PreArea = GeneralizeIntoRegion
(S[PreLCl, MAP)

CurArea = GeneralizelntoRegion(S[il,

MAP) ,
IF (PreArea< >CurArea) {
US=US+slil;
PrelC=i;
)
}
}
}
MS=MS+US,;

}

/B NG ARE AL dutst 7
MS SCGeneralize(MS, SCH, gen_threshold) ;

return MS ;

(2 E 42) O[T AlHA FE gu2(E

Algorithm : FrequentMovingPatternMine() ;
Input :
MS: o5 A@x
max_span : A °]F Ad= E9 dAA
max_gap : Fv) Nz HE JAA
min_sup : 44 AAE AR

Output :
FMP : i o] % gl
Method :
Fi < {frequent 1 - sequence} ; J/ nlEk 1-AE A A4
FMP <@ ;
for (k=2; Fi ¥ ; k++)
{

/) FE AR2 44
Ci < GenerateCandate(Fx ;) ;
/ANE AL 9 7HA A7) £3




Fy < CountCandidateAndPrune(Cx, max_span,
max_gap, min_sup) ;
/) R o)F #E F7}
FMP FMP F; with support value ;
}

return FMP ;
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e oft of

el
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e LIE
AL AASA Bair AL AFY o
9 4% B Ak &
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dEtE |WFES <E 51>7 2 dojy A% A4dE
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SEZ udel EaLUY
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! M o olF
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max_gap Ho A7 4
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Ae 24} min_sup Hi AAE
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