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Abstract

With the recent development of advanced GIS and complex spatial analysis technologies,
the more sophisticated technologies are being required to support the advanced knowledge
for solving geographical or spatial problems in various decision support systems. In addition,
necessity for research on scientific crime investigation and forensic science is increasing
particularly at law enforcement agencies and investigation institutions for efficient
investigation and the prevention of crimes. There are active researches on geographic
profiling to predict the base location such as criminals’ residence by analyzing the spatial
patterns of serial crimes. However, as previous researches on geographic profiling use
simply statistical methods for spatial pattern analysis and do not apply a variety of spatial
and temporal analysis technologies on serial crimes, they have the low prediction accuracy.

Therefore, this paper identifies the typology the spatio—temporal patterns of serial crimes
according to spatial distribution of crime sites and temporal distribution on occurrence of
crimes and proposes STA—BLP(Spatio—Temporal Analysis based Base Location Prediction)
algorithm which predicts the base location of serial crimes more accurately based on the
patterns. STA—BLP improves the prediction accuracy by considering of the anisotropic
pattern of serial crimes committed by criminals who prefer specific directions on a crime trip
and the learning effect of criminals through repeated movement along the same route. In
addition, it can predict base location more accurately in the serial crimes from multiple bases
with the local prediction for some crime sites included in a cluster and the global prediction
for all crime sites. Through a variety of experiments, we proved the superiority of the
STA—BLP by comparing it with previous algorithms in terms of prediction accuracy.
FR0]: A3 2N, Ha EH, AN HE, AF X o F
Keyword : Spatio—Temporal Analysis, Crime Patterns, Serial Crimes, Base Location Prediction
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ALGORITHM : STA_BLP_oneCenterPoint( ST_MULTIPOINT pts )
Search and return the base location from crime site points on their center point.
BEGIN
S_POINT CMDPt « @&
S_GEOMETRY basefrea — @
DOUBLE avgDistanceToCMD « 0
1 CHDPt — Search_CMD(pts) ACMDEL AIHE HM
2 avaDistance ToCMD — Get_avaDistanceCMD(CMDPt, pts) ACMDEE 3 TS0kl B Hal Hi&t
3 basefrea — Create_baseArea(CMDPt, avaDistagnceTeChMD)  S/CMDE SHE2Z ol HE G99 44
4 RETURN baseArea
END
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IALGORITHM : STA BLP_muttiCenterPoint{ ST_MULTIPQINT[] pts, DOUBLE recentWeight )
Search and return the base location from clustered crime sites on their center points.
BEGIN
S_MULTIPQINT subPts « @
S_POINT[] candidaleCMDPts « @
S_POINT[] candidateCMDPt « @
S_GEOMETRY baseArea + @
INT[] activeClusters « @
INT clusterhums « 1
DOUBLE avaDistanceTaCMD « 0
DOUBLE avgRadius & D
1 clusterlums « pts.count
2 activeClusters « Analyze_connectivityclusterNums, pts) /BAZE 2A
3 FOR EACH cluster clust of activeClusters 2 AN e AIAA HE FA oS
4 sUbPts — Get_points(clust, pts)
5 candidateCMDPt < Search_CMD(subPts)
6 avaDistance ToCMD « Get_avaDistanceCMD{candidate CMDPt, subPts)
T baselrea — Create_union{basefes, Create_baseMrea(candidate CMDPt, avaDistagnce ToCMD))
3 avoRadius — Get avgRadius(avaRadius + avgDistance ToCMD)
END FOR
9: FOR EACH cluster clust_a in activeClustars HRE EEZT0 OhE AHA AT 97 HE
10 FOR EACH cluster clust_b of the next clusters of cluster_a in activeClusters
1 candidateCMDPts «— candidateCMDPts U Get_centroid{cluster_a, cluster_b, pts}
END FOR
END FOR
12 IF ( candidateCMDPt != NULL)
13 candidate CMDPt +— Get_centroid candidateCMDPts)
14 basedrea — Create_union(basetrea, Create_baseArea(candidateCMDPE avgRadius, recentiweiaht!)
END IF
15! RETURN baseArea
END
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ALGORITHM : STA BLP_oneCentetMovingLine( ST_MULTIPOINT pts, DOUBLE mavingLnWeight,

Search and return the base location from crime sites on their center linestring.

DOUBLE leamingWeight, DOUBLE topRate )

BEGIN
ST_MULTILINESTRING movingln « &
ST_POINT[] candidateCMCs « &
S_GEOMETRY baselrea « &
movinaln — Get_movingline(pts, movingLnWeight)
candidateCMCs « Get_candidateCMCs(movingln, pts)

EE

RETURMN basehrea
END

baseArea < Create_baseArea(candidateCMCs, movindln, learningWeight, topRate)
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ALGORITHM : STABLP_muttiCenterMovingLine(ST_MULTIPOINT pts, DOUBLE movingLnWeight,

Search and return the base location from clustered crime sites on their center linestrings,

DOUBLE learningWeloht, DOUBLE topRate )

BEGIN
ST_MULTILINESTRING movingLn + @
STMULTIPOINT activePts «~ @
ST_POINTI] candidateCMCs « @
S_GEOMETRY basedrea — @
INT clusterbums & 1
INT[] activeClusters « @
clusterhlums  — pts,count

clusterums < activeClusters, count
FOR EACH cluster clust of activeClusters

END FOR
& IF { clusterhums >=2}
9 FOR EACH cluster clust of activeClusters

END FOR

END IF
14 RETURN baseArea
END

activeClusters — Analyze_connectivity(clusterNums, pts)

movingln < Get_movingLine(clust, pts, movingLnWeight)
candidateChMCs + Get_candidateCMCs{movingLn, pts)
basedrea < Create_union(basefrea, Create_baseArealcandidateCMCs, movingln, leamingWWeight, topRate, clusteriums))

100 activePts < activePts U Get_points{clust, pts)

1 mavingLn « Get_movingLine(activePts, movingLnieight)
12 candidateCMCs — Get_candidateCMCs(movingln, nts)
13 basedrea < Create_union(basefrea, Create_baseArealcandidateCMCs, movingln, leaming'Weight, tonRatel)
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