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Summary

This research performs the example of clustering algorithms with
DBSCAN (Density-Based Spatial Clustering of Applications with Noise ), uses
Taichung government industrial and commercial database, which contains 2061
legally registered factories which were at work by the data of 12/31/2007, as
the test domain. And then to coordinate with 494,028 data records which
contain address doorplate and position coordinates in the database of 1/1000
aerial photography terrain data, which is located in Taichung City Government
GIS data warehouse, uses self-developed system to provide comparison of
program and accomplishment of automatically addresses comparison and
coordinates import. The part of DBSCAN algorithm uses the iterative query
and search ability of database system to perform in this research. Through the
setting of radius (Eps) and threshold (Pict), the approach can directly produce
different clustering results. The result can be imported into some general GIS
systems (MAPIFO 7.0 in this research) as well as cooperating with terrain data
in GIS data warehouse, such as urban project map, administrative area map,
road and street profile map,...etc, to present the analyzed results of spatial
clustering.

This research makes use of query and searching ability of DBMS to help
to achieve spatial clustering algorithm. As introducing the iterative searching
approach in a database system to substitute original matrix searching, the
matrix operations such as searching in matrix will be reduced in our method.
The approach in this dissertation also solves the main memory insufficiency
problem while adopting large dimension of matrix, it also helps to process large
scale GIS spatial data with less requirement for computer capabilities such as
running speed of CPU, memory size,...,etc. The approach also adopts xBASE
database (.dbf as the file format), which was general supported by current PC
database system, provided as a economical and convenient analytic tool.

Keywords: DBSCAN, spatial clustering, GIS
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[INT] 2 42 e
W 2 4f.......INT.DBSCAN_ALL
2N 4558 "DBSCAN_ALL'

SET EXCLU ON
USE HCDB_0
ZAP

PACK

USE HCDB_ALL
COPY TO HCDB3001
USE HCDB3001
REINDEX

USE

SET EXCLU OFF
M1=0

M2=0

M3=1
SCR("DBSCAN")
MENUTO()
CL_TOTAL=0
DO WHILE .T.
SELE A

USE HCDB3001
SELE B

USE HCDB_0
SELE A

N1=0

MIN=0

M1R=0

XX=0

YY=0
ARRAY("SYS")
ARRAY("SYS2")
AFILL(SYS,0)
AFILL(SYS2,0)
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FLOCK

DO WHILE .NOT. EOF()

REPL CLWITH O
SKIP
N1=N1+1
ENDDO
NO=1

N2=1

GO TOP
DO WHILE .NOT. EOF()

XX=X

YY=Y

N1=1

GO TOP

DO WHILE .NOT. EOF()

&& i 4%

M1R=SQRT((XX-X)*(XX-X)+(YY-Y)*(YY-Y))

IF M1R<=M1
IF M1R=0
MIN=N1
ENDIF

SYS[N1]=RECNO()
REPL CL WITH M3

N1=N1+1
ENDIF
SKIP

ENDDO

IF N1>=M2
N2=N2+1
EXIT

ENDIF

GO TOP

DO WHILE .NOT.EOF()
REPL CL WITH 0
SKIP

ENDDO

NO=NO+1

&&CL i %
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GO NO
ENDDO
AR=1
DO WHILE AR<LEN(SYS)+1
GO SYS[AR]
XX=X
YY=Y
GO TOP
N11=1
AFILL(SYS2,0)
DO WHILE .NOT. EOF()
M1R=SQRT((XX-X)*(XX-X)+(YY-Y)*(YY-Y))
IF M1R<=M1 &&HE LD LKA
SYS2[N11]=RECNO()
N11=N11+1
ENDIF
SKIP
ENDDO
IF N11>=M2
ARR=1
FLOCK
DO WHILE ARR<LEN(SYS2)+1 &&W & HEiEEE LT REW

GO SYS2[ARR]

IF CL=0
FF=LEN(SYS)+1
SYS[FF]=RECNO()

ENDIF

FLOCK

REPL CL WITH M3

ARR=ARR+1

ENDDO
UNLOCK
ENDIF
AR=AR+1
ENDDO
UNLOCK
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SUMCLTOCL_TOTAL
IFCL_TOTAL=0

EXIT
ENDIF
COPY TO OK FOR CL=M3
SELEB
FLOCK

APPEND FROM HCDB3001 FOR CL=M3

UNLOCK

SELE A

DELETE FOR CL=M3
CLOSE ALL

SET EXCLU ON
USE HCDB3001
PACK

USE

SET EXCLU OFF
M3=M3+1
ENDDO
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|| 3765900004 86987478 InER R 01 10019 S AR 1 25000000000000  25000000000000  #E
| |3765900004 86430129 RaishEsal 02 10019 EPTELERS 20000000000000  00000000000000 SR
|| 3765000004 09411004 R EEIRAT 02 10019 EL N Y 10000000000000 0000000000000 fRE3E
|| 3765000004 16507118 BREEAEREN 02 1001908 =R ETE 04-2543945 10000000000000 0000000000000 R—
| |3765900004 89905578 FHETRELE 02 10019 =0t EEE 10000000000000 | 00000000000000  fER
|| 3765900004 23429928 BB EH 0L 00000 1001904000 EpmmRAEE 142251752 50000000000000  50000000000000 B3t
|| 3765000004 23260401 EREEL 02 10019 EPHALEL 5000000000000 0000000000000 FEE
|| 3765800004 86567659 £ 2 9EER 0L 10019 EPHEER_E 10000000000000  10000000000000 22
|| 3765900004 84651940 EEERERAR 02 10019 =E0mitREEE 50000000000000  00000000000000 3
|| 3765000004 52917334 Filif i EHRAF 02 10019 Ehmithigikd 10000000000000  00000000000000 6
|| #wasannnna BA754000 S AR E 02 1001903000 EOHEEERY 0423714850 1100000000000 00000000000000
|| 3765800004 56855855 R BN 01 1001904000 ETEERERY 0427193839 14000000000000 1400000000000 %5
|| 3765900004 86208036 R RERA R 02 10019 EhmaEE— 20000000000000  00000000000000 i3
|| 3765000004 40186524 stk s EE 0L 10019 EPmaPEl T 24000000000000 | 24000000000000  {a/BE
|| 3765000004 51651802 FESEE B SR 0L 1001900000 ERHALEIC 04-2236266 30000000000000 | 0000000000000 7RE
|| 3765800004 84553796 FAAEEERL 02 10019 EPhEEERT 5000000000000 00000000000000  #4:
|| 3765900004 86585170 EiriRHREAE 02 1001906000 EPHEERTE 04-3238266 50000000000000  00000000000000  FEE
|| 3765000004 80384535 EF=EAaral 02 00000 1001903000 HhmyERERY 0142625001 10000000000000 | D0000000000000  RER
|| 3765000004 97205182 A HRERER 01 10019 ERMRE 50000000000000  50000000000000 {7745
|| 3765900004 52493108 EEFEEEEE 0L 10019 =0 ERESH 50000000000000 | 50000000000000  #£8
|| 3765900004 23083328 WA RERARRL 02 10019 EhHHER R 10000000000000 | 00000000000000 346
|| 3765000004 89821986 B TERSEAEE 02 10019 EPHEXEM 1000000000000 00000000000000 |- BE
|| 3765000004 86332140 SPIFsT bl 02 00000 1001907000 EPHELEAE 5000000000000 00000000000000 P&t
|| 3765900004 97386389 IRIRSAER LR 02 1001906000 EOTREEER 04-3846885 20000000000000 0000000000000 ZEfE
| |3765900004 23542738 HMEASTELE 02 1001906000 EPHELRFRF 04-3115558 50000000000000  00000000000000 SRR
|| 3765000004 22230127 EEEELE 02 40300 1001904000 EAAEEILE 7000000000000 0000000000000 [RTE
|| 3765000004 59303885 ERHLARLT 02 1001908000 EAMILEERE 04-2920015 3000000000000 00000000000000 4%
| |3765900004 22406052 AR B RIRL 02 10019 = PhitERET 10000000000000 | 00000000000000 B3
|| 3765900004 22796235 TR T2 N 02 1001908000 EhiltiRiLE 10000000000000  00000000000000 4%
|| 3765000004 BRSOG40 ERRITEAT02 10019 =EPHAERLRS 5000000000000 0000000000000 3E0FE
|| 3765000004 AD316996 BSBEAEL 02 10019 EPHEEERT 10000000000000 0000000000000 #R-
| |3765900004 84563453 TERETEAN 02 10019 =P R 30000000000000  00000000000000 i
|| 3765900004 89858457 Fit{E3ear 02 10019 EmibEETI 10000000000000 | 0000000000000 A3
|| 3765000004 16253487 HERERRAT 02 408 1001907000 ERHEEEAL 5000000000000 00000000000000 5.5
|| 3765000004 59546530 WARARAT 02 00000 1001908000 ERMIL RS 1955585 2500000000000  00000000000000 B
|| 3765900004 51316024 R RmEa 02 1001906000 EpmmERE 04-2528100 90000000000000  90000000000000  J588
|| 3765000004 97493304 FHEEAERAR 02 10019 BRI RS 50000000000000  00000000000000  BRSE
|| 3765000004 16416686 TEERERLF 02 1001905000 EAF LR 1423266157 0000000000000 00000000000000  F&i&
|| 3765800004 029595613 EFREWEHAN 01 10019 =rhitE=REk 12000000000000 1200000000000 3555

3765900004, 22771604 FIHERLLE 02 1001306 ERHEREL 20000000000000 0000000000000 4:’
4| i
\ \
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e * DBSCAN #FF 8 4 S3t 2 B F 2 A7

g s D¢ B g B §R (MAPINFO 7.0)

= MapInfo Professional

File Edit Tools Objects Cmery Table Ophons Brows Window Help

Dl &) 4 [w|@f | oo v
e AGEERGMRGIT M - [3]x%]

i EE h+-PIES i PIR67 Browser

] R ARG CH TRE AR HE
494,011 | DOOO1 AR tRaEE SETE_E
494,012 | DoOO1 AR tRaEE SETE_E
494,013 | Do0DY T TRaEE = s
434,014 DO001 tLEE =) EFEFETH
494,015 | DO0O1 tLEE =) EFEFETH
494,016 | DOOD1 LEE o =50
494,017 | DODO1 JLEE FigE NENERE—ES
494,018 | DODO1 ALEE EmE ik
494,019 | DO0OD1 TEE {ZFnE
494,020 | DOOD1 tEE ZFnE
494,021 | DODO1 JEHEE e
494,022 | DOOO1 A e
494,023 | DOOO1 A e
494,024 DOOO1 AL =8 /[ S
494,025 | DO0O1 B =) ][R s
494,026 | DO0O1 tLEE EitE FATTEE—ER
434,027 | DOOD1 TLEE [F&EE o R SR ERE)
494,028 | DOOD1 LEE BE2= BT
494,029 | DO0OD1 LEE BE2= b=xEak )
434,030 | DOOD1 JEEE B2 LR
494,031 | D001 JEEE EEEE LR
494,032 | DODO1 TLEE EEE: | ST
494,033 | DODO1 TEE B BT
494,034 | DoOO1 AR EgEE LR
494,035 | DOOO1 AR e =2 = —
434,036 | o001 LR fhgEE EF=1%

records 494011 - 404036 of 434026

Mapinfo F¥ ™ i 4%

GIS F* i3 2L i+ gl
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Fo* DBSCAN # Bk 8 i 80 % B F A2 A 4

Ha= ~ BB 4251 £ 3 F o (Dbtools for windows 32bit)

HODULE : HORMAL

DOD EEE  TTTIT 000 000 L 55555
®

b0 B B T o 0 0 o L ® 55555 000

I D BEBEE T o o0 0 0 L 58 5 0 0
b b B B T o o0 0 0 L 5 5555 0 0
0 b B B T 0o o0 0 0 L S 5 0 0

[CDD  EBEBB T 0000 0000 LLLLL 38555 55555 o 000D

T
|‘ FI-BHENGREN  <F2-f8E4E4E  <F3-[EFD0S <F4>’_ﬁﬂ’_’:ﬁ'ﬁ <FS=1EHHEs
| FO-BUlGE ~ <FT-3=EEH ~ <Fe-@RAAT FRREENRE FL0-FTH
[ <Alt-B-RREERIE  <Alt-E-RRFIEIRE  <Alu-M-RRHIRR  <Alt-D-FfRHARE

DBTOOLS for WINDOWS 32Bits V2.X SERMTRFISHEELST (1993~1998) FRgR:030452

H 5
i
|
]

|
heas||| @ =3 1 || dbeeand203 ||[& toBTooLs EREE . BB am 1040

léﬁmﬁ 245 SRTEF ASTHENSR  S{RIANTE

21 e O e 2 1
[NT DBSCANW ALL [7.03.04 [[0:39 l_
['TBSCAN_ALL'

R (<Ot [T 1T : <CEL-Y/ >, Fid 2 CCE1-B/K/0/ /> , PRz s <CtI-L/U> T 1 fEA
|| € =0 A || Sudbsannzn [ (mETooL: EREE BRI am 1042

65 AP % & e-Thesys(96 & # &)



J&* DBSCAN #

%',\,iﬁ_n ,;“ i

REBFRLA

i

S¥ B FCRGIST AL Bk s (e s

Q=

2 # dlidh3® 7 AT - Microsofi Internet Explorer X

WEE REE WHEO O #EREWw TAD AW w
QO KRG Poe ez @ -2 @3- JEHOE

D) [ ] htppishub e v tud v B sz % v

TAICHUNG CITY

l} Login28 |

P —
e —

* EFEIETH =T B0 j]ﬁ?Hxsﬁi * DRI FRREIRAR RS
R BT HE - Bt EREFETHE * DRI AR N 2

AT gis2 tecg. gov torfaddress = (2006,01.25)

EHETER SRS

ikl

L s Lo 5]
* EFIERGF 12 H20H IEFEFR »
HE - ELHRERBEE - 2006.0408)
* RS I
RS A BB - LIFSTERR
(2006,01,25)

ol Yo
) HEFEEAR ii;%lﬁ B AIm

i A

- MIAEREEER

EEEETEE: comawEE  EESEEEE: ShrnanRe

© R

2} # dartitia i E#r SN - Microsoft Internet Explorer

#HED &KBHE BRE AHEEQW TAD HA®

Ot - O HRAG PusJramsr @ -5 ®@-[JHOG

D) () htpgihb oo o diinetdstunaingrery asp

TAICHUNG CITY

— ‘%.s! Talehlmu )
-,a"

SRS

PN E ST E AR S

EZ HHESHE ERXH [=550H
1 For—HEEENE 2,146 48.1%
2 LHEREHE 2,084 12.3%
3 EiEXSHE 1al4 11.3%
4 #imRtEERE 1,460 1L.0%
5 HEEHE 1,609 9.5%
[ 704 42%
7 REEHE 246 1.5%
3 EAEREHE 194 11%
9 HEEHE 152 0.9%
10 BEERE 15 0.1%
i 16,933 100%
LA R B E R S SR SRS (BT L05)
BER | EAXH o TEEN | 2EEH
1 L7 Tl =S EERE AE
2 240 HEEE HES HE
3 709 EStREIS HmEES AE
4 706 AR ARIT) =) A&
= — 5 508 [AFAL EER PIE
I ] 6 486 | =Fav—EiRESIE Gl s3] P
&) - T EAERE BAF - Bas CASEI A - © EhEE
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