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Abstract Robust clustering by detecting density peaks and assigning points based on fuzzy weighted K-nearest neigh-
bors(FKNN-DPC) is a simple and efficient clustering algorithm, which can automatically detect the cluster center and
assign the non-cluster center sample based on weighted K-nearest neighbors quickly and accurately. It is powerful in
recognizing high quality cluster in any scale ,any dimension,any size and any shape of the data set, but the weight calcu-
lation in assigning strategies only considers the Euclidean distance between samples. In this paper,a similarity measure
based on shared neighborhood was proposed,and the sample assigning strategy was improved by this similarity,so that
the cluster is more consistent with the real attribution, thus improving the clustering quality. The effectiveness of the al-
gorithm is verified by comparing the experiments on the UCI real data set with the K-means, DBSCAN, AP, DPC, and
FKNN-DPC algorithm.
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Fig. 1 Definition graph of shared nearest neighbor
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Table 1 UCI datasets

Dataset No. records No. attributes No. clusters
Iris 150 4 3
Wine 178 13 3
Seeds 210 7 3
Tonosphere 351 34 2
Dermatology 366 34 6
Libras movement 360 91 15
Pima-indians-diabetes 768 8 2
Waveform 5000 19 :
Waveform(noise) 5000 21 3

BRI UET F (Ace) . AMI (adjusted mutual informa-
tion) Ml ARICadjusted rand index) ff by BF Bt 35 #5 o X 52 46 44
%Lﬁﬁﬁ X3 S bR R R RO B VE ) SR 28 A AR

R (R UL R R R e . HoPb L, AMI T S
ARI%%‘#AMHL#?&&%:UEX&HTO

W U= (U, U ) M V=AV, e Ve ) 50 3 2R B0 46
S={sisspas sy BIETRI T AMBRLGR.U MV ZHH
AMI HRHHE AKX A6) B,

MIWU,V) —E{MIWU,V)}
ax{ HWU) ,H(V) } —E{MIU,V)}

Hp MIUVERRUMV ZRERMERFE, MXAD PR,

P(u,v)
pl (u)pz('u)

Ba WEU MV hY)EFR—KBEWREARITEH .0 R
R U )8 TR —KFBEMFE V FRE T W — BB REEA

AMI(U,V)* (16

MIWU., V)= 2 2 p(usv) 17
WEU vEV

SHEH.c AU HRRE TR —LBEME V P ETR—EHE
FEARXTEH . d 5 U MV i 3R 8 T IRl — 285 09 #F 45 XF 41
H. W ART #y5E L=t (18) FiR .
ARI:(a+bﬂbj2?iKZiwﬂc+d) (18
B ek F 2R (19) % B 4 0 AT 1T — Ak Bl AR A A JE Y
BUAHTEL0,1]Z N,

x; —min(x;)
7Fli=max(1])*min(l‘,) 0
Horb ooy R 0 DRI BB IRE . max () #
min(x; ) 73 M FRARE j AL Y 5 K ME R /MA
W6 ANBAEEETE O UCLEESE FI RS RIL
Ang 2 g, Hop Par FoR K AIA 0 S 5OBUE , A AR TR E
IRZAEEA , « — " RN WA JH A, £ Waveform Fl Wave-
form(noise) $ #ii 48 b, ) DBSCAN Fl AP B v: iy 52 2% T &%
19 > S OME DL 4% 3 I R IO, O G LRSS AR
AR SCHE S TE R A BR 4 L R 2 R (A Ace,
AMI, ARI 3 #r 1§ #5) #F i T FKNN-DPC, DPC, AP, DB-
SCAN, K-means 575 19 A6 N 48 45 {8, 24 1 By 5% o0 4 )
fif L B ZE AL T FKNN-DPC, 2% B A% ST Y 1 550 %6 78 43 it
A% o O REAS I T MERR 5 76 Tris F1 Pima-indians-diabetes 535
£ FIEE RS FKNN-DPC — &, Jf B 75 T X ™ S 548 46 p
B R 7™ T B o LR R 1 4 KR O A A SO 1 A AL 3
77 FGR Ak MR BB L T R 22 43018 0 F AR SO i Sk
PF A B Y EL S A A L




52 XINZE G AF . —Fh 5L T 2 3 A Y 9 B e SR R Bk 129
# 2 UCHEURSE E&R B Acc, AMI, ART #8453 1L
Table 2 Comparison of Acc, AMI and ARI of each algorithm
. Iris Wine Tonosphere
algorithm
Acc AMI ARI Par Acc AMI ARI Par Acc AMI ARI Par
proposed , .
K 0.973 0.912 0.922 7/0.8 0.978 0.908 0.933 7/0.7 0.858 0. 385 0.501 6/1.6
algorithm
FKNN-DPC 0.973 0.912 0.922 7 0.949 0. 831 0.852 7 0.752 0.284 0. 355 8
DPC 0. 887 0.767 0.720 2 0. 882 0.706 0.672 2 0.681 0.238 0.276 0. 65
AP 0.907 0. 756 0.757 6 0. 854 0.686 0.616 6 0. 709 0.127 0.173 15
DBSCAN 0.893 0.775 0.732 0.14/9 0.876 0.678 0. 660 0.42/10 0.607 0.086 0.036 0.2/7
K-means 0. 825 0.692 0. 660 2 0.932 0. 815 0. 830 3 0.712 0.129 0.178 2
. Seeds Libras movement Dermatology
algorithm
Acc AMI ARI Par Acc AMI ARI Par Acc AMI ARI Par
proposed 0.924  0.767  0.791  8/1.2  0.603  0.507  0.407  7/0.6  0.867  0.875  0.871  7/0.8
algorithm
FKNN-DPC 0.924 0.759 0.790 8 0.436 0.508 0. 308 9 0.768 0. 847 0.718 7
DPC 0.900 0.717 0.734 2 0.361 0.390 0.214 0.5 0.697 0.588 0.490 2
AP 0. 895 0.685 0.715 10 0. 450 0.497 0.277 2.5 0.814 0.771 0.717 5
DBSCAN 0. 881 0. 644 0. 686 0.17/8 0. 350 0.408 0. 154 0.96/5 0.787 0.709 0.727 0.7/3
K-means 0. 890 0.671 0.705 3 0.443 0.519 0. 304 15 0.691 0.786 0. 654 6
X Waveform Waveform(noise) Pima-indians-diabetes
algorithm
Acc AMI ARI Par Acc AMI ARI Par Acc AMI ARI Par
proposed
. 0.727 0.382 0.372 5/0.9 0.659 0.296 0.257 5/1.4 0.648 0.001 0.013 7/0.8
algorithm
FKNN-DPC 0.703 0.324 0. 350 5 0.648 0.247 0.253 5 0.648 0.001 0.013 6
DPC 0.586 0.318 0.268 0.5 0.535 0.184 0.164 0.3 0. 650 0.034 0.078 4
AP - - — - - - - - 0.624 0. 045 0. 089 35
DBSCAN — — — — — — — — 0. 540 0.017 0.035 0.15/6
K-means 0.501 0. 364 0.254 3 0.512 0. 364 0.252 3 0.668 0.050 0. 102 2
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