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Design and Implementation of Crime Analysis GIS
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ABSTRACT; Tt is important to scrutinize spatial pafterns in crime analysis since crime data has
geographical attribute in itself. We focus on the development of "Crime Analysis GIS" prototype which
can discover spatial patterns in crime data by integrating mapping functions of GIS and spatial analysis
techniques. The structure of this system involves integration of DBMS and GIS, and the major functions
of the system include (i) exploring spatial distribution of point data, (ii) mapping hot-spot, (iii) clustering
analysis of crime occurrence, and (iv) analyzing aggregated areal data. The process of design and
implementation of this system is based on object-oriented methodologies. A web-based exiension of the

prototype using 3-tier architecture is currently under development.
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[2&-12] Shape Class Diagram [Z&-13] ArcView DataBase AccessE 013

B ¥ DataBase HZ

L= Analysis Mana & =
1) ¥4 &7 (Analysis ger)<] 7 @ Calculation Module

N Lo o= o Hma=d o FA47152] 88429l Calculation Module-
AsHe] 2% olRE e BA2de . )
2 AaElS 23 olFE e 24FE Convex Hull, SD FEllipse, Nearest Neighbor

TheSQL = SQLCon.Find("ODBC_CONNECTION_NAME")
TheSQL.Login("USER_NAME"/"PASSWORD")
TheVTab = Viab.MakeSQL(TheSQL, "SQL_SENTENCE")
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e SD Ellipse
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7= e Ellipse S22 AAE A
3+ make requestE ZHAF S A E gE.e
GraphicShape 2= AAZ AAslE make
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293 JRALG te A} LA e
) 7}2] [first-order, second-order, third-order......] 2}
-8 reclustering processE HHE-FTh olu], 7]
Fol] ¥ 29zx 7|thRE Mean Random
Distance”©] ™, first-order clustering®] #4L& &
Wt AZUES T8T e olF WETE
(loop)= FARTH

o] 7o}l A, eetCoord.ave FE-2 Shape FieldA
= ShapeFieldB&}= Field Typed] wirjw<4
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theView.getGraphics.add(theGraphicShp)

TheEllipse = ellipse.make(xMean@yMean, theXAxis@theYAxis, theTheta.asDegrees+90, 200)
theGraphicShp = graphicShape.make(theEllipse)

o NNH(Nearest Neighbor Hierarchical Clustering)

A A Arele] AZ $47 ZiX R} 2
2 groupe 1} cluster® 4 A S}at(first-order
clustering), cluster@} cluster Alo]e] Az} £

compareDistnace.ave T2 CoordA, CoordB,
2811 MRDEZME "7 dgdtols F
Me] & A}Ar3 Mean Random DistanceE Bl

St dae saad

For each I in FtabA
For each J in FtabB
ShapeFieldA
ShapeFieldB

End
End

= FTabA.findField("Shape™)
= FTabB.findField("Shape™)
CoordA = Avrun( crime.getCoord.ave , ShapeFieldA)
CoordB = Av.run( crime.getCoord.ave , ShapeFieldB)
Av.Run (crime.compareDistance.ave , {CoordA, CoordB, MRD})

3) E5A58) eld(Standard Distance Ellipse)?) f=3213 & tg3} Zon. o71dM, x, iz 2 He) xy1aE, & 2

{xyy&xe] regad .

tand =
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® K-means Clustering ZFaKlefi-lower) {xyiFT} 7I2-HE Zo|E
He o] T & FARRS ALgxlrt X|AslE K g Aol 74t celle AT o
N4 cluster2 e HPHC R A, o] HPHe Al g £33}, cellPointave FE1-2 714ke] ccll

theGridExtent = av.run("crime.calcMBR", theFTab)
IncrementX = (theGridExtent.get(2) - theGridExtent.get(0)) / 100
IncrementY = (theGridExtent.get(3) - theGridExtent.gel(1)) / 100
For each I in minX.maxX by Xlncrement
for each J in minY..maxY by Ylncrement
theCell = av.run("crime.makeRectangle ave™, {1, J, IncrementX, IncrementY})
theCelllnfo = av.run("crime.cellPoint.ave", {theRect, theFtab})
theRepositoty.add(theCelllnfo)
end
cnd
theSeedList = av.run("crime.getSeed.ave”, {theRepository, KVlaue})

71E8 clusterd] 7150] HlE Kol 299 AFH
(seedyS AAshe Aotk B Al&ElolME Azt
o] ZH(grid overlay)® ©]AAE]” (separation
distance)E o185e] K9] 7242 Agse
HHEE FHoh 4, FARES] E fl(extent)o]]
oA 100%1002] AAE A1, ALY 2= A
2. ] o]—UﬂH Aﬂo —ta‘:] ].‘: zd/g]_}\]-o] 7H)=E_

A
—

T} feature tableS- wiZiHE H@ylol cell U
of 2=l AAVEY Mg AAske 982
=318}, getSeedaver o|AA g 2le] W|TE
T KN seedE HdAste 9T FRG
® Poisson Probability Map
Zold FEAL FAge] dolA ZF A
28 ggee ARy ey v 2

AAGE b8 Be S A Tgstn L A g8l =2HH, 97N nE AT,
Qe Aol AW seedw MAHW, I o2 = ALPSNS pE FolEHT, e A50E
Be 49 e TaEs JowA A oo

seed ZHE] o]AAT 0] MolA 9 Alo] F
W7 seed7} & Alolt) o7 BAL Fals)
£ AFIYPES] Y4F Z=E o 2k

o 7)ol A, makeRectangle.ave 752 Alzle 2]

~, :”’_%y,)

Z:ul ,2 A, pz

BN, 1
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(V i)

thePoissonField = field.make("Poisson", aType, aWidth, aPrecision)
theFTab.setEditable(TRUE)
thelFTab.addFields( {thePoissonField})
theRatio = av.run("crime.calcRatio.ave",
for each I in theFTab

theCountEvent = theFTab.returnValue(theEventField, 1)

theCountPop = theFTab.returnValue(thePopField, )

ThePoissonMean = theCountPop * theRatio

theP = av.run("crime.calcPoissonP.ave", {theCountEvent, thePoissonMean, theE})

theFTab.selValue(thePoissonField, I, theP)

{theEventField, thePopField, theFTab})

end
theFTab.setEditable(FALSE)
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ArcView Dialog Designer= [13-14]¢| A= &
Label Bution, Text Line, List Box, Text Label,
Check Box, Radio Button, Slider, Icon Box,
Control Panel 5 AMSAlEAS 2435 AMGES
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For each I in FtabA
For each ] in FtabB
ShapeFieldA
ShapeFieldB

FTabA.findField("Shape™)
FTabB.findField("Shape™)
CoordA = Av.run( crime.getCoord.ave , ShapeFicldA)

CoordB = Av.un( crime.getCoord.ave , ShapeFieldB)
TheDist = Av.Run( crime.calcDistance.ave , {CoordA, CoordB})
DistList.add(theDist)
End
RecCount = FtabA.getNumRecords
DNN = DNN + av.run( crime.calecDNN.ave , {DistList, RecCount})
End
O] Zd|A] dNN)& il HE = A7 documentE AJ8l= componentZ} update =
Te o2 2k sclectd ™ 1 o] &Y ARF AZFA
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Extension

[2&-17] Extension Class Diagram

(B¢t 22 w7 (parameten)S 0] HP &
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ScriptE A 8i5ted(run) AHAIH Extension ArcView
7125
ArcView GUIE <=4 B $Hcustomizing)$t HEelE
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A [2-18)% 2k
35 AlARle] ABeR

1) 3-7H4-3E(Spatial Distribution)

FpeLel s Nxe

<¥-4> make requestl parameter list

"Crime Analysis GIS",

Extension.make("SUSEREXT/CrimeStats.avx".asFileName,

av.findSeript("CrimeStats.Install"),
av.findSeript("CrimeStats.Uninstall"),
{"$AVBIN/avdlg.dll".asFileName?})

vl 7] 2 3 (parameter)

chcI|

Exiension's file name

CrimeStats.avx

Extension namc

Crime Analysis GIS

Install script name

CrimeStats.Install

Uninstall seript name

CrimeStats.Uninstall

Dependencies list

"$AVBIN/avdlg.dll".asFileName
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