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ABICT VT 7Ry "0EIDHTENE, [ TAF=5H] 91 = [FL—T%] Ky >~
T L, EOSKD [N —THIEE] 71 v F=PEREND. HLWI L —T8% A%,
[0 5 AR | Ry EIITE, TU—TENEEEINL. IV —TEOEREFKT Lk, (B
LBl Ry yafLT, [Fu—78E%E] 91 F—%HL 5%

(3) K-MeansIEWEFEI 7 5 2 & — 5347

PRI S A8 = HTIIBWTIE, T8O, 7727 —HERETLH., KT AFLTIE, FEHEBR
IR =D b, NEMNLK-Means E0FIHTE S, BB 7 25 =Gl T, T
iR MG 2 ERED T — § OGN T 5.

[0 A= a—h6, [BERMIT] #8IRTE, 7 AZ2—L80 [JEBSBEY 525 — 547 ]
Ao —TEEHZBRIRT A &, D [FERBTI S A8 —5HT] U4 v F=03FRENL. D
[BHEIR] VA LD, SIMLAZVEREEIRL, SV —7H (F74 0 O V—THIE2) #*
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3) ESDA (EZRMZEM 5T

WA R AR L 7R e BT N i BE T A A (KL, 1996 ; AL - BT, 1998). [4#r) £
Za—h, [BAIR] #8045 &, 8620 [HAFR] v 4 v F=AFREN 5. XifiliE Yo
TR BIR Y 2 P TEA T, [FAT] Ky &3 &, E3MOWMRARRINS. oMK OE
PEAZIR L7 g, THURIGSIR) A M) X D @R 5.

FRENWAET, v~ 7 AREEOFREAL Y PO LIZERD EFNEFIET 5 MR O HAL A5
CAESE B DRSNA. WZHEET, =7 A0ER o e AR B DR 3N, FET5
HATORA > P bR RS

YURAENT LT, FEOSEERT L L, FRISHLT A MHOFEFHEA RIS LS (58
644, #651K).

4) RA Vb -y — VG

KA b -5 =Vl ld, /0L LTI RER, KlHEaL Y, 370V XV TH,
R, DR, RELGEEZAELTALGL, FOELDIEA (Ofi) 2HETALFETHL. i
WS boix, 7050, G, WEO3IOOBTHL, KR T, [Uwgikd, Dbk,
[KB#E] @ 3 DOFENIFR—-PshTns
(1) FHgik

HDGAT AP T E R, EHRICEINLLEE T 7 b L, SO SO
b AT 5 f%ﬂxé%ﬁ*mwt?ﬁﬁfﬁé.fﬁﬁlflz—#%,F%%yhvﬁ
9—)%%}%%%#%.%@&7}:1—i0F%%EJXLJ—QE(“%H)x@mﬁéb
THREEL o4 v F=FR&EN D, [HigE] v v F=T, 7y F&, -4y FOHA%, 7
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(2) Flhs:
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(3) Ripley ® K B
[Ripley D K J#iE ] A =2 —HEZBINT AL, FEOHIFEREINE. §—7 v FOBHHZ
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watEl, [a—Hh - 25 U#etEl, (9—2 IV GHEE] BLU [Jon#kiiw] K- bENnT

(AW
1) 7o N)VZEfpgE CARM
(1) Z7Oo—s) - 5 e

Fa—=3N) - BT UHFEIIEMGECHBESTO R T, b LERASNIHFETHS. FTu—
SN BT UFEETIL T O TRO SN S (K2, 1986 ; 1, 2000).

”2 Zwij(xi—i)(xj—f)
J= iz =

Wi(x,. - )
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W=y Yw, v x4 MEOSE (i#])
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Moran DIEZ LT DR TIThb N 5.
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E(=—"
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. n " 2
522'1[2W0+leji) (i#))
=1 \j= =

Thrb. T/ MMEETIE, LTOLII12ks.

. ERMREORE, BIRER,

B = n((n* =3n+3)S, —nS, +3W?) = k((n* = n)S, — 2nS, + 6W?)

(n=D(n-2)(n-3)W*
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ZIT, ki ORETHD (D, Mili1986128 D).
KWWy~ 70— - T VKEEIOBEEDEBRIEESEDL S22 5 (Lee & Wong,
2000) .

EEE AUy -l rO— N - BT UEEHRTIOM E OBEE

By - ya—m) - E5 CHERET
LMy Ay — (FER) I>EW
FUY L= I~=EW)
L0 I<EW

(2) 7a— )b - F7) KEHE
s/ FTHAECE, AQTHROON .

(N—l)i iwu(xf_xf)2
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1

o
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LEEEDIZITH A,
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FHREGEDE, FHIBUTOLHI2% 5.
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2(n+ DHW?

IV LMUEDHE, FRHEUTOLI 25,
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Var (C) =

(n=1)8,[n* =3n+3—(n-1)k]
n(n—-2)(n-3)W?

Var (C) =
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n

Z(-x,' —i)4

k — i=]

{Z(xi—-i’)zJ
=1
BoRICEEMNNY — & ra— 0 - FTUKEECOME L OB ERY (Lee & Wong, 2000) .

BOXR ZE NS —rLrO—N)L - BT UHRHECOME E DR

Y — gFu—s3 - ¥7Y) FEEEC
EE TRy — () 0<Cc<l

A AN A T R C=1

R 1<Cc<2

(3) €5 > 7@y}

5 - 78y b+ (Moran Plot) &, Anselin (1995) 2% L7-ESDAD#EzHTw5b. 7
VIEHEL EIZE o TEAEER L, YE (outliers) *EET A2 HETHA.

RO/ I =500 - 7 VEEEIICBWT, y 2 EWEHx DIRZED N7 PV, WET TR L
TaxA MY M)y AETH, b))y 7 AWK TEIATLELUTOL ) IT8 5.
n yWy
WYy
TR IIHT AWy (=M T ) ORMFROFLEH LT THL. TR L ) LUTOHREIFHX
PEPNS.

x=o+ Wy AG

IIT, «l3YRTHY, IEMIES S DOTIRRE (Fo—nV - BT VKEIRD THE. K
S x, HEHTIMCERT 7 Wy o THARI A HE L, X@OTHLNLZERYBINLI-OHNFET
Yo 7Oy NTHDL, KUAT AT, BRPALT VL) T4 (L L T 5,
(4) FEFT7HE

[G#7] A=2—d b, EEOECHE] A=2-HEZERT2 &, E7200 [EHMECH
Bl o1 F=MERRehb. [ZEHPWBECHE (Fo— V)] ¥ 7% LT, Fo—Nigslas
EATWREIST A, 70—\ - Ty, Fu—N) - 7Y, BLUES Y - J0v M2 FAFICEE
TE5.

[HRER] THUR A, [HESIR] THE %, [98TFE] © [Fo—v - 27 Ve ] &8

CITzA = MYy 2R A TER] L, BURTIE, K AFLATHALCWBRDISY T —

Vepdep?s [7 4 — VB ICHZEENTWADIIZSHET (74— oixdme Lz, [
MERIEEERE] TR IS F U] BEU TS 09 b%EE, [V oA MEMIL] <id [
AU, VL GTofE) ], EEE (§CofE) | @95, [EiEL (TofE)] 2 8RT 5.

DiExa @A, B N5 2T EREIBTA P x2—TT77A40ED, Y24k -7
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2) B=A) - T UFEE
BV 7 VEEELIEZDTORTRENS (Anselin, 1995) .

(x; — Tc)i w;(x; = X)
j=1

]i: n it@
(xi'_i)z
2
n

WFFELE,

E =-—%

GRS
R,

Var(I,.)zwfVar(I)

ZIT, Var) &, TYFLRETOI U=V - BT UHREIROSEERT.

[ZEMECHE (0—7)0V)] & 7&L, [HERER] CHR%, [HEEER] CHEHE*, [454
F] clo—hn - 5 e8] #8E. [V a MEFTERE] T [0 50 ), THEEL (7
D) |, TR (§XTofE) ] owyhrz®IRL, [#EA] Ky 284 &, SHEPGES. 5t
B@RTI 5L, ETTROERIBEONS,

HROBEFTRIZOWTE, [LHFER] | [ELBEER] | Var KR ] B LU (218K
FR] OFRY v ETE, ERENALEIIMOMRSHEHS NS,

3) O—A NGB LUGHKETE

O—A VG B LG HFIEIL, Getis & Ord (1992) 12 & 2 BEEKRT 2DV /oA F ) DY = A
PRy 2 ADHRENR) GBLUGCHHETEE, N FIVPHO T2 A b T ) w7 AEPRL
LR L= #FTETH 5 (Ord & Getis, 1995). T — AL GHatE L B — AV GHitRt R &1, &
FNi#E]THLIOIIK LT, BEZi=jTHAONWELS (BE, 2001). LTI, o—# L GH#E
BEONERT.

hsiill}

2, i Dx; = Wx(D

1S ) - w? 1#] A®
o]

n—2

Gi(d) =

T, O— VG HEBEORIUTOL Y IZ4 5.

Z, wy(d)x; =W x"

Gl (d)= i=j%E. ENG)
S*\/{[«n—l)sm-w”]}

n—1

ZIT, wy(d) , BME LD EREdNICH B EERSN) Yo OBEO Y 2 A - XY P
Thb. O—ANVCHIABEDHE, w, (@) $012%D, U= VCHETETE, w,(d 10 Tix%
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Voo v A FOERHE, LT L1045,

W= ) =i

W, =Wi+w,.j
S“:ijf,zi 1+ ]
SZZEJ_WS i=] %24t
PRI
_ Z-xf
x(i) ="
() (l’l—‘l) l¢]
—2 zjxj .
= " i=jx&0

THUIUTO L 122 5.

2N
s'————-——

® (n—-1) [x@r i#J
pro 2 i=j kEt
n

(1) a—=ANGHAtBDETHE
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IR CHE %, [9HFE] T lo-aveHEtE] 2 8RT 5. [HE] * AL, [ER] K4
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(2) u—AnGHatEOETHIEL

EREEFERGRERET, G*HETEZFETL L, HRIIBUKHDOL )12 5.

4) Join#xKElE

Join#EstE &1, SEMNIIEHET L2 —HMOKR) T v FOELVDOBTOIFA5) 7 E7:
WS EOBESEV R HErOER CRHEMIZHS FETH S (Lee and Wong, 2000 ; Fotheringham et
al., 2000). ZOFFHERIHEREOAZHRET S,

PFixeE (Bl (BFETHIHEGLLEVEER)) OBERYT. 22T, F)ITViomhRn
WA , BYHWEEIZ0 LT A,
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WWi#& (Joint)
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BWii4 (Joint)
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HEER] BLU [HBHEHAERBR] Z2h e NS4 28828 IRd 5. [EHEEK], (2=
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Development of Integrated Spatial Analysis System
Using Open Sources

Yuji MURAYAMA and Hisaji ONO *

GeoComputation which attempts to integrate the quantitative geography and spatial visualization
technology, has been very popular among GIS communities since the beginning of the 1990s.
Especially the construction of platform for spatial analysis is one of the important research topics in
the advanced countries. Luc Anselin who made SpaceStat, a spatial analysis software, has played a
significant role in the development of GIS, and recently the Centre for Computational Geography at the
University of Leeds, GeoVISTA Center at the University of Pennsylvania and Center for Spatially
Integrated Social Science in the University of California, Santa Barbara have given a great impact on
the development of spatial and regional analysis using GIS.

Given this background, this study tries to construct the system of integrated spatial analysis
which is useful for the GIS education for geography majors in the university. The functions of this
system that was built by using only open sources, include the mapping, spatial search, TIN, overlay,
point pattern analysis, spatial autocorrelation, multivariate analysis such as regression analysis, factor
analysis and cluster analysis, neural network, tessellation, and so on. This system works at
Windows98/Me/NT/2000/XP.

This software is now available through the following Internet address (http:/land.geo.tsukuba.ac.
jp/teacher/murayama/geodbminer/index.html).

Key words:  GIS, education, spatial analysis system, open sources, integration
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