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ABSTRACT

Pattern recognition problems frequently assumed that data belonging to different class can be
well separated. In fact, data can be overlap. This thesis proposes two supervised clustering methods for
overlapping data. The first method uses circular unit clusters to divide space, and then merges
connected unit clusters with similar class ratio to form clusters. The results showed that the number of
unit cluster created is less than of the equal-sized grid method, but the processing time is worse, The
other method uses multi-resolution grids. The results showed that the number of grid created and the

processing time are less than of the equal-sized grid method.
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Label all points as core, border, or noise points.

Eliminate noise points.

Put an edge between all core points that are within Eps of each other.
Make each group of connected core point into a separate cluster.

Assign each border point to one of the clusters of its assosizated core points.
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ICR(p) - CR(q)| =S d(f )
- (2.4)
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|.'; =g ’ o  otherwise
(2.5)
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|CR(p) = CR(g)| = max]s” ~ {5,201 (2.6)
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20 201120 20120 20
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=0.35
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Eps-neighborhood with class ratio Y0439 p (Humisnvesngudeyanadiaiulmiiiaysimualy
- a m o <3| =
vvoUNuan1Fnvad Eps-neighborhood Y049 p 1 11 181U a1%nu09 Eps-neighborhood with
=] 3 o a -
class ratio Y0499 p Lﬂu%ﬁ]l]”ﬁﬁﬂﬂ’,]u NUUUITUIYNVDY Eps-neighborhood with class ratio U9
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SAND3I UM 2.2 LAAIDANDIDUUDI ODBSCAN

danassum 2.2 6ana551 ODBSCAN

1. clusterlD « O
2. Noise « {}
3. FOR EACH point p in Point DO
4, IF p is not labeled THEN
S IF p is a core point THEN
6. clusterID « clusterlD + 1
7 N « a set of points in the Eps-neighborhood (or Eps-neighborhood with
class ratio) of p
8. Cluster[clusterID] « {p} U {n|neN}
9. Quene « points in the Eps-neighbor with class ratio of p
10. pre « RepresentativePoint(Cluster[clusterD])
11. REPEAT
12, g« Dequeue(Queue)
13 IF ¢ is a core point compare with pr¢ THEN
14. N « a set of points in the Eps-neighborhood (or Eps-neighborhood
with class ratio) of ¢
15. Cluster|clusterID} « Cluster[clusterID] W {n| ne N}
16. Add points in the Eps-neighborhood with ¢lass ratio of ¢ compare
with pre to Queue
17. END IF
18. UNTIL Queue is empty
19. ELSE
20. Noise « Noise \U {p}
21, END IF
22, END IF

23. END FOR
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i=1 (2.9)
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danessuil 3.1 danasTumsadangudeyamitonuuenay

1. v_2ePo = an empty list

2. v _cluster = an empty list

3. FOR EACH pecint p in Point DO

4. IF v _cluster is empty THEN

5. Create a circle with p is a center and push it to

reluster®s back

6. CONTINUE

T END IF

8. minDist = a distance from p to the nearest cluster
9. IF minDist is less than EPS THEN

10. Set p to be a member of the nearest cluster

11 ELSE IF minDist is less than or equal to 2*EPS THEN
1.2 Push p to v 2ePoint
13. ELSE

14. Create a circle with p-is a centervand push it to

7 ster‘s bae¥

1.5% END IF

16. END FOR

17. FOR EACH point g 4n v_2ePodint BO

18. Find the nearest cluster-from the nearest cluster ‘s neighbors
19z IF the new nearest/cluster 1s nearer than the old one THEN
Ao Re Set p to be~a member of the new nearest cluster
21. ELSE
22 Set/p terbera member of ‘the old mearest cluster
235 END IE

24. END FOR

b
= ar

1INGANDs Ut N1 maas waqudayamizeluilnesmilaesfuagiudiduvosns
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1. ClusterList = a set of unit clusters
2 canMergeFlag = TRUE
3. REPEAT
q. IF ClusterList[0].canMergel'lag is equal to TRUE THEN
B Find the nelghbor with smallest DCR from Clusterlist and
assign beslNelighbor="CTSterlList[0] ‘s neighbor with
smallest DCRy der = smallest DER
6. IF bestNeigh#op”is equal,to NULL THEN
7. lusterlist [0] .CanMarda ¥ lag/ = FALSE
8. KT.SK
9. IF jder is not greater than-MAXDIFF THEN
10. Mergé Clusterlist 0] rwith ¢hestNeigt
11. Moue-C1luslexliske 0]/ tonClustierli skl Vs=back
T2 . ELSE
3. st er LISt 0T meanlsrga kil ag—= [FALSE
14. END 1E
15, END 'IF
16. ELSE
17 . Find,a cluster which can'be’'merged from ClusterlList and
assign it to-canMergs
18. IF canMerge s not . the lastielementi.of “Clusteslii L. THEN
19. Move clusters which are in‘front of/canMerge to
Lust exll VsE Vs back
20. BLSE
21 IF“the lastlelement(of ClusterlList can be merged/THEN
22. Move clusters jwhich are in front'of the last element
ogf CluspexrD )\t BetClubybe A List ‘s back
23 ELSE
24. cAnMEe fgdFlag \=_PADSE
25, ENDIF
26. END IF
7 END IF
28. UNTIL canMergeFlag is“egualwto FALSE
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CCE=FkxSSE,_xEps

norm

(3.3)
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DANDITUN 3.3

danNo3sNN 3.3 0ANDITUMIATNATALUY GSI

1. litQueue = an empty queue
2 v_grid = an empty list
3 Assign all points to be a member of the root grid
4. Push the root to v _splitQueue‘s back
5. REPEAT
6 Split v splitQueuea[0]
7 splitFlag = FALSE
8. IF v splitQueue[0].density() is less than MINDENS
9. FOR EACH child c of Dl 1L0ucuc [0 =pO
10. IF c.density () 1s*€qual to or greadter™than MINDENS
11. splitFlaG.<" TRUE
12.. BREAK
13 END I
14. END FOR
15. ELSE
16. splitgfFYag ==TRUE
17, END IF
18 IF splitFlag 1S egual .to TRUE
19. FOR' EACH chrild+e=ef “ye8p i/t Quigus (0] DO
20.. IF < numMepbersy( ) As equal to cr greater-than MINFRS
21. Push/ e tolisplitQueurts)back
225 ELSE
23 Py ghy c=gerrgotl dVs Sack
24 . ENDoIF
25. END FCR
26. v SplitQuesdel,degqrieue ()
2T ELSE
28 Pushy v splatQuewe [018taiN " grid®s  back
29. splitQleue.dégdcuet)
30. END IF
31. UNTIL v splitQueuefis.empty

3.2.32 MSadunIalagia 1 saMsIANNADINAINMIUBIEAS IdIUAA T (GS2)
mMsafanIads tannsauseeniluitoosdn 2 33 Ao 1) HINsuannSalasin1Ta1an
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nsAanfuniaan (GS2.1) WudidanaSsud 3.4 uazdans3suvoanisadensalaenaseins
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= 1 @ 1 a 1w a ] v w = ~
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9an@35uN 3.4 5ANDITUNITATIINT ALY GS2.1

l. v_splitQueue = an empty gqueue
2. v grid = an empty list
3. Assign all points to be a member of thewroot grid
4. Push the root to v_spli#Quewe s back
5. REPEAT
6. Split v splitQuewe [0]
7 splitFlag = FALSE
8. IF v split@uéue[0].défsityl)—=is less  than MINDENS
9. FOR EACH child g of %, Spl ftQueur [@])- RO
1.0, IF ¢.densdty () is equal/to \gr-greater than=M1NUENS
1. splitklages TRUE
125 BREAK
134 END IF
14.. END | FOR
15. ELSE
16. FOR| EACH pairvichycZ) of chitlds, of /= spldtQueue 0] 40O
17. I F o 19He st 5" Ve sseithaaiM AINDENS-or
CZ2\den s ey-9. 18" Less thanyMILNDENS  or
a@cr (cll, g2)nis™ equal ‘tororfigreater jghan MINDIEF
18 Sp 1l gkl ayg | = NERUE
1.9 BREAK
20 END IF
21 END EOR
22. END IF
23. IF splitFlag Isequal~to \TRUE
24, FOR EACH, child’»C of Ww.sphtOonenel0J..no
25 IF c.laya] () #ls, less than MAXLEVEL
260 Push & te, v %SplhtQueue ‘s back
27. ELSE
28. Push c to v el Tssmback
29 END IF
30. END FOR
3 . v_splitQueue.dequeue ()
32. ELSE
23, Push v_splitQueue([0] to v grid‘s back
34. v_splitQueue.dequeue ()
35. END IF

36. UNTIL v splitQueue is empty
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9aNv3TNN 3.5 AN NI AT WNTALUY GS2.2

1. v_splitQueue = an empty gqueue
2 v_grid = an empty list

3 Assign all points to be a member of the root grid
4. Push the root to v _splitQueue‘s back

5. REPEAT
6
-
8

Split v splitQueue[0]
splitFlag = FALSE
IF v_splitQueue[0].density() is less than MINDENS
9. FOR EACH child c of v_splitQueue[0] DO
10. IF c.density() is equal to or greater than MINDENS
48, splitFlag = TRUE
12 BREAK
13. END IF
14. END TOR
15. ELSE
16. FOR EACH child g#of~% splitQueue[Q] DO
17. IF c.densifyd) is less'\tthan /MINDENS or
r (¥ splitQuduc 0l a)\|15 /equal”to or greater than
MINDFFE
18. splitFlag = TRUE
195 BREAK
20 END/IF
21. END FOR
22 . END IF
23. IF splifFlag ds equal towTRUE
24. FOR |[EACH childc-of \v splitQuene [0].D0
28 IF=¢. I'ens lll)lisll\ess | that \MAX DEN Eds
26. Push _c7to (v rsplitQuetels back
27. ELSE
28. Bush geptfolily WL 1 YoiHa
29, END IF
30 END FCR
31.. _:‘p‘,i tQueuet ﬁ:,({.ﬂw‘ e ()
32. ELSE
33 Push WWspli tQuene [P katle &\ grid ‘s (Bagk
34, v spl1%Ouetie. de cpae i () /
35 END IF
JG. UNTIL v splitQiele £4 emply
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