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Abstract

With the recent the use of spatio—temporal data mining which can extract various
knowledge such as movement patterns of moving objects in history data of moving object
gets increasing. However, the existing movement pattern extraction methods create lots of
candidate movement patterns when the minimum support is low.

Therefore, in this paper, we suggest the STMPE(Spatio—Temporal Movement Pattern
Extraction) algorithm in order to efficiently extract movement patterns of moving objects
from the large capacity of spatio—temporal data. The STMPE algorithm generalizes
spatio—temporal and minimizes the use of memory. Because it produces and keeps
short—term movement patterns, the frequency of database scan can be minimized. The
STMPE algorithm shows more excellent performance than other movement pattern extraction
algorithms with time information when the minimum support decreases, the number of
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moving objects increases, and the number of time division increases.
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MOP() &+ S2E F4dth.

STMPEQ

Input @ the number of moving object IDLength, the
number of time region timeLength
Output : moving pattern tree pt

std = mull; // std is spatio-temporal data
gstd ‘= null; // gstd is generalized spatio-tenporal data
smpHd = null; // smpHd is head of short moving
pattern list
pt := null; // pt is moving pattem tree
for t=1 to timeLength do
std = GetData(std, t, IDLength);
gstd = GeneralSTD(std, gstd);
if t = 1 then
smpHd = InitSMP(&gstd, smpHd);
else
smpHd = AddSMP(&gstd, smpHd);
end if
pt = MakeMOP(&smpHd, &gstd, pt);
end for
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return pt;
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GeneralSTD()

Input : spatio-temporal data std, generalized
spatio-temporal data gstd, time region t
Output * generalized spatio-temporal data gstd

for t:=1 to idLength do
tstd = stdlth;
gTime = GeneralTime(tstd.time);
gRegion := GeneralRegion(tstd.X, tstd.Y);
SetGSTD(gstd, tstd.id, gTime, gRegion);
end for
return gstd;
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InitSMP()
Input : generalized spatio-temporal data gstd, head of

short moving pattern list smpHd
Output : head of short moving pattem list smpHd

tsmp = CreateSMP(gstd[1]);
smpHd := AddLink(smpHd, tsmp);
AddEntry (tsmp, gstdl11;
for =2 to IdLength do
tgstd = gstdli];
tsmp = FindSMP(tgstd->gRegion);
if tsmp = NULL then
tsmp = CreateSMP(tgstd);
smpHd := AddLink{smpHd, tsmp);
end if
AddEntry (tsmp, tgstd)
end for

return smpHd;
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AddSMP{)

Input : generalized spatio—temporal data gstd,
head of short moving pattern smpHd
Qutput : head of short moving pattern smpHd

for t :=1 in idLength do
tgstd 1= gstd[t];
if tgstd.SMPPt = NULL then
tsmp = FindSMPl(tgstd—>gRegion);
if tsmp = NULL then
tsmp := CreateSMPI(tgstd);
smpHd . := AddLink(smpHd, tsmp};
end if
AddEntry(tsmp, tgstd);
else
tsmp ‘= tgstd. SMPPt;
if tsmp.curRegion != tgstd.gRegion then
tsmp := FindLinkSMP({tgstd—>gRegion);
if tsmp = NULL then
tsmp := CreateSMP(tgstd);
smpHd := AddLink(smpHd, tsmp);
end if
end if
AddEntry{tsmp, tgstd);
end if
end for
return smpHd;

<O 12> &7 o|5 mE =& 212[E AddSMP

I8 132 Hd 08 119 23 o
gstd.SMPPtO] gt EE7F nullt A= A
oplch A9 ols AT olF At &9
o FLAXNEE TBEs= 27 o8 A
SMPol &FTiH P SMPY F4E #A
i, 28X @1 ALY D71 olE #HEHO|
HAXNANEZE UESIA ZPCE o/ 4A
gb63} Zol SMPPtel ol null2 =7|§ T
o Y= AE Ko F1 Yuh.

#
f=)
L

GSTD GSTD
F4 | ID | gTime | Region | SMPPt F4 | ID | gTime | Region | SMPPt
gl |1 2 B sl gl |1 2 B sl
g2 |2 2 8 sl g2 {2 2 8 sl
93 |3 2 E s? g3 {3 2 E 82
gt | 4 2 E 52 94 |4l 2 £ 82
g5 | 5 2 B sl g5 {5 2 B sl
g6 | 6 2 E ul g6 | 6 2 E s3
97 | 7 2 B sl g7 | 7 2 B sl
g8 | 8 2 E sl g8 | 8 2 E s4

si[alB8]a[n2578] 12567 |[na|s2|mi| olg2ghg? |
Ezlfszlnlslzi 34 | 34 |silss|m|  g3gd |
ssfoale[0] o | 6 [s2]stow] g6 1
salaTel 1 ]2s78] 8 o |

<™ 13) AJISMP EtJ| olS WE == ojR|

['s3 ] ot [ run |

3.23 0l H Ef 44

ols WY Er 44 LiugsS Bl
T HE F& QUBEAA 489 27
5 Y BAEEE AT FA% 3
A= E Hlustd, WEsl

] o) SEE MOPE MH5l olE 3
8 Efiol S8ste gizisoith. olgA
TEE olF Y Edle ASZ oF HE
o] ggst AMAY tES S8 Atz
A E8E + Unh

o WY Ef 44 «uslE2 I8
I 2t o] SipEY A8 BE2 o8 A
H "HEE VWA A= p
B£2EQ FE BEE 7HA

o o

)

e b

i
=]
1B
9.1—‘-
rr
>

erl
o N
1 o
ER

k=3
& m



LerstE AZ7E B0 gstd7F QT

MakeMOP()

lnput : head of short moving pattern smpHd, generalized
spatio—temporal data gstd, moving pettem tree pt

Qutput : moving pattern tree pt

tsmp = smpHd;
whileltsmp !'= null) do
if tsmp.FC = supportMin then
pt ‘= MakeNewMOP(pt, tsmp}:
MoveSMP{tsmp);
end if
tsmp = tsmp.nexiSMPPY;
end while
AggregateSMP(smpHd);
tsmp = smpHd:
while(tsmp = null} do
if tsmp.FC 2= supportMin then
pt := MakeNewMOP(pt, tsmp):
MoveSMP(tsmp);

else
DeleteSMP{tsmp}:
end if
tsmp = tsmp.nextSMPPt;
end while
return pi:
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