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Abstract Owing to the GIS technology, a vast volume of spatial data has been accumulated, thereby
incurring the necessity of spatial data mining techniques. In this paper, we propose a new spatial data
mining system named SD-Miner. SD-Miner consists of three parts: a graphical user interface for inputs
and outputs, a data mining module that processes spatial mining functionalities, a data storage model that
stores and manages spatial as well as non-spatial data by using a DBMS. In particular, the data mining
module provides major data mining functionalities such as spatial clustering, spatial classification, spatial
characterization, and spatio-temporal association rule mining. SD-Miner has own characteristics: (1) It
supports users to perform non-spatial data mining functionalities as well as spatial data mining
functionalities intuitively and effectively; (2) It provides users with spatial data mining functions as a form
of libraries, thereby making applications conveniently use those functions. (3) It inputs parameters for
mining as a form of database tables to increase flexibility. In order to verify the practicality of our
SD-Miner developed, we present meaningful results obtained by performing spatial data mining with
real-world spatial data.
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W 2 AARE obF oulrt itk A dlolE o] o] v Wrok o dE&AH Aol agEE F1t dolE wholy
sk 45 we dEvksel 9 B 7oy dos < A %%Oﬂ/‘i Eﬂ AA ARgsta 48317 flsiAl=
E3 dlelHE ATk olEe A WS dlol 9 &b dlolE] wholde 93 & Jio] Ha st}

Fol FUMETE G840 WolA 1, BAS T 45+ E =RolAE F1F dlolE wholde] vl 7px ] Fa 7]
AE AR IAS 7}21%‘:} AR 7]%ES o83ty fo] el F1tk T}Ei*ﬂa(bpdtml dustermg)[?] 5
BEE o3, B8t 1 AxE s AsstE wheto] (spatial classification)[21], &%} %*éé}(spatlal charac-
Q3o uwhe) gjgeke] dolEZRE on 9l dHoly terization)[22], Al&%F AFFE  EAM(spatio-temporal
E FES] A FAES AT EM AZE A2 association rule)[23]¢] €1g]Fo] 7S AFdes £
I ARE AE3h= dlolH vheld(data mining) 71%[1] SD-MinerE AAsta 7f@gt}, SD-Miner: Al¢td &
o] "astA Ak 7b dlolEl mield 7|5 54S st 1 7S

Aol M m HFE 7]se] HER AARAHremote A5s Mgt &l F1F dlolE mloldS et
sensing), =YUE® AlZ~®l(monitoring system), A& A F JEE . =3 SD-Miners ©]&3 24 njoly
R A]2®l(GIS: geographic information system), A AL S AA ko)

S xAA A 22=l(GPS: global positioning system) % 2] SD-Miners= &%t tlo]E 5 ofye} H]F7t dlojE &
w2 B2 el 3 deolHrt FAEa glvh %3 o] wtoldo] 7bsat, 7} miold g eolvelE] FEiR
&= 3 vlolE el FAE de 83 AR} A Agst7] Wil the Azl A®E A ARgo] Zhsst
AES FEI] AT AFEC] Al=H QUTh th g AREAEe] iES Hols FEHE Y utel AEst

T dHlolH = 71E 4yt diojEgte thE 5EA4S 7HA 7] wo] Alz=gle] BlgAdo] Eom ARl oS W
B2 dubHel dolg mlely ZHE T3F vlolEdl A& B mlold S & AEF AAEA
st Aol @A AoH2l31M4]. WA, &3t dolH = =R AL e 2 Al 28eA s 31 dlo]
Al AE B A ARE M, PAJ] T2E o] B wlold o] sidell tis] A E i 3k dlolE ulo]ge
g AR Aolsirh E3, 7 AREL T T4 AR Ul T 71l i) A et Al 3 e 2
o E¥shA] Fi AR TS FH, 1 FFS AA 3+ il A H‘?iﬁ_ SD-Miner®] el djs] st} A
o] Ay g0l =S5 o Ak F AAES A 4ol A F3b dold whold o] g ‘%’B‘% A= A
2 ABHE 7 2 AAdSE Hel s AR | Aba EHOH =3ttt A 53 elA= F8¥ SD-Miner
v 2 Avds 2 Ak webd 7E dTES 3 & 3l AA dlolHE whold e AtelE AAIgE vl
dolge] EA4E 1ed I3t dHolE vwiold V|HES Al o2 A 6FolME B =S goksln AR Y.
QFskar AeH3I5I6I7II8I91101[11][12].

b dlofE] wlolds 9% VWMES wol d7EHL 9 2. 227t 4|o|g ojolY
A9k, 37 dlolE mlelds 13 g3k 5o A
v s 2 AolM = F3E HlolE mtolde] sl s A

&3 Adeeltt. dAl, A8stE ol mlojdE ¢
2 SAS9| Enterprise Miner[13], SPSS¢] Clemen- o}, z28]a SD-Mineroll Al 283 &7F dlo]g wnlo]yd 7]
tine[14], IBM ] Intelligent Miner[15], Rapid-i2] Rapid HEe] Ade 5 s At

Miner[16] 3} 3ol olg] 72 7IHES Adste] o] &7k dlolE wholdolgt dlolE] mield o] F3hy g
g whold o] trggt AYE rbedtA sk 8 AET og FHMFE F o FIF dolErt MM E A 5
RulequestAlt2]  C5.0[17]eIv}  Neuro DimensionA}2] FAL 13 vlojdolgl & 4 <t} F ¥zt dlol
NeuroSolutions[18] S o] 5#3| 3shte] 7Hrks: wlolid& F1t wlolElwo]2 el FAjEe] Qi TR
A AEAFTTA cheksith gk HA3E 7l = & ARt A "‘4474] D}Oh?_ A HEHE Foh)
24 WEKA[I9]7F EAghct. = Aol FZF dHlolEE HZER oFojxl Uyt
Zejuh fellA] AFe dlolg whold EES dwhA<d &4 AE W ol 2, 3x4 %7&01]/‘1 A A, A,
dlo]E] mlolyd Z|WHyk A Qe W FIt vlolE mloyd 7] ol tkdt AR o]Fojxl T ARE EIITHIL
He AAEA Gk 3 diolE mlelds e E2A T Auel= 9 AW, A ARIF A EAEH, ¥
GeoMiner[6]1}  FlowMiner[20]7} At AR 7E, Geo- v AR e PgA EFE
Minere @A F&steA ggow YJs= dole= &3t dlolg mleldel e dnkdel wjF 3t dolg mf
54 ¥2& wepopt fo6]. %3 FlowMinere o] ool Ae] HF7 LAl HUW ofjet, AA| e FHH
7 71 ES Aske 4a, 54 ZAE slAs] A %2, A A g dRlelu AR S FE5
shhel ZHRkS A QscH20]. 33 dolE e 54e] u A 7S] Basith B FodAe f&3 33 BRE
HEl F37F doly mpolds g FEstE B2 Ao & FEated g 28 AREEHE Z1EAR 47HA mheld
AskAl etk @ 4 Qlvk 2R ARk dloly o] 71l T3 FEaHY, ¥ B, 33 543, A-F
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o ATrA AL IRl s A gt SD-Mineroll Al AR&3ste &3 2/ FHLS ts
5 { 27t SaAEE %t} RELIEF & fq%_a 3l HL?J%*OJ sfé%% il
g AAE AL ERel dFE A vE HHEE oK
3 2 zHPEe AYA, AXA 50 wel dEA AMAAERE FATORM AAAERY] A0l L8]
o] 2 HolHES & aFoR BRI 7IgeluTl EHES Y F Utk oIRAAEY ] FHOE o]
B =RoME SFeaEd U F ek 7] shd #at7] & 7rAS J44sk RELIEF ¢e|5S S8
<1 DBSCANI[24] %215 &3t dlojgd diste] F23t% JHAA71 AFE vESs 92, o w2y JEg
£ 34¢ GDBSCANL[7] W25 Ajg g}, ERE w8 F vk oled $ EF 7IEe s
GDBSCAN %212 &zt dloJge] A Alo]o] AYE dFoly T3S At A X o EHI & Azt
7 dioly A7 F4I5E AMEste] F A ko] 7 d 3AE A & Aol 489 5 9k
& ke AR 7.%74‘153 F Astetl. GDBSCAN 7]9-& 23 =7 =M
AREAZE QhE gk = A ko] Aelrh JAEA R ool
A eps- ]%!ii o]7]11, eps-°l%<] M7F AR 9 I 543 e Tl Foixl I3k AAe 7t
23t A7 AAFk(threshold) o] w 1 7]FEe] = A7 WEstaL 9= dlole o mye wastaast
AAE =] AAE sk, 7o AAE 7IE2E eps-©] = T3 doddd tEk doly 2o dAHd &I
2ES e FH2HE FEY JFA FH2EE eps-9| gpolshE W O R ARE AL Al FhEfetal HAT QbR
2Eo] o] AAAAS]  oAFe]  wet  FAEch E AF3uH22]. SD-Minerol A& [22]0]4 AokE &3t
GDBSCAN# DBSCANS Z# e S Fadsts 24 543t 719 S ARt o] & 913 AREATE A Aot g
o] FR7E I HA4S JHAE AAgE A B S e stz sk g "ol dig I3k 3onajEst
7 el A 2ol & ZHAA] et tlo]EE 3t dolEluo] ~2RE WA FH g
GDBSCAN #2412 thgit 22 ZHes zterth 3l F1F 543 7oA Fojrl F3F A 0] o] o]
A, v Selxvy Wiy gE arie RgS THAE 2 FoR FAEEA At oju, F3F 545k
3 AAES FeEEH" sl Agey, deret 2 el He 33 AANES A B2 BES S3 AR
Y 2Eg 7HE o] §str] wiel Abgho] kg A9} o] o]0 AHelEt} o]ow AHoE AAEL ol A
7 frAre FelaEE gt kA F3F diolH 9 B Elo] gl Aol et I3k 545t o] H
54% 7 & wigdste] SRlaHgS 9T 5 Adrk T e I G dagFel wpet g 5 ok o
=4, GDBSCAN#A 2 Z2|2HE 74 o 59 o £ 9sto] vg] APE o] FR HolES o &Frh
IS A wA vl AR, GDBSCANS 9 =7 W T 543 Ve AHe BAd 548 dde 3t
2oz FelaHYS FAdshy] Wi gge] ¥ b How &7 A= Zlolth B AA9 54s T
olefHle] =5 AHelst=dl EIA ol Ao FAstaA A FH 545 A e &
51 27 g Qo ”H’Hi ol wE 549 Hsks dobd 4 gl
th olFA o mM, bl AA|e} Bl =2 A9
IR Ve AR dnk &4 W ool A EA7MA A gkel EA5ta, WstEE JUES FS
AE9 4 #AE A8yl AT T A= s} S
o @]XJ]%;'E‘%@E}[ZH 7%’& i ?]E‘é% gnk 257 7] 24 A|Z7F OIBTE| EHAb
Wit Y8 AAAEYE o] &F} T B o
g 250 7P 2 Aol i BRE I AA S <l S3F At 'BAF 7S AREE 3T dlolE 9 &
Aol "UA Fh(aggregation value)7}A ©]&3th= A 7b dlol¥, &3t doleel nlF7tk dlojy Alele] 54
ot} BIBAE EAEEe] T NAE Abelo] Q1A G
2 oA T3 5 71U (21414 Ak T3 2 Ak 3 AAE Abole] A #AE I F vk
T 71HE ARESth o] ZTH[3][21] 7]l o] A o7lel Az dlolE o] #A& Faf Algtel wE AlE3t
TfEnks o] &g e, T3 AAE e @A Az FALE & 4 2tk SD-Mineroll A= [23]e14
Tk Eole AL HHOR ALY AHAAERE T A T AFTA A 7IHE AR, F7hR o]
ot o] &3tk oAM= oA EFHE g # 718E G ARbEE Al AdatE EAF TTHE ARSgE
S A dHAE F3 BRE A% 3 S48 A o}
AL 7te] @Al #He Fol2 FHI F o5 RELIEF T QA WAE QlEAE B3 AAE e F 3t
AuFF21]S T3 o] w0l FolA £/ VIEoR 4 HAZE AolElofof st} T3 AAE] T3 dA= T3
S F AT &E FEIL, olHAR FEE woER A wol® RAHM, TIHA &ole Al 3FA AHstE
INAHEY S FEIT SD-Minere] doJejmlo]2~ el 7id AlS HolEHZ AL
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%43} o] Fube] £40F Wi, Apriori SiES Al whold F[HErE A= mEon GUINA fgure
ARgEEe] AlF3E At ES ghAlet HEL ol&dte] vrold¥ A¥E DBMSHl dEsts o
I At GAL 71 AL A Fojolut W] &S gt} mloly EmE A 2%lM AW 4714 §
T3 Eololukell Aok wbAl Fal oje] shA] gFES b F7b ATk
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