BHSRE

Control and Decision

BAIE RN SRS I E I E R KA L
ER, R, M, EoRi, whE

SIHAS:

B, B, A, & RSB R IFR R R RREET]. 5, 2025, 40(7):

TEZRIR]IE View online: https://doi.org/10.13195/j kzyjc.2024.1232

BT BRSO HAB S EE

Articles you may be interested in

TR PG A S A 2 3 A o it e A A 512
Hybrid Cauchy mutation and uniform distribution of grasshopper optimization algorithm

P 5P, 2021, 36(7): 1558-1568  https://doi.org/10.13195/.kzyjc.2019.1609

HLTRH EL AR ) I (L SRR
Density peaks clustering based on mutual neighbor degree

Pl 5Pk, 2021, 36(3): 543-552  htps:/doi.org/10.13195/j.kzyjc.2019.0795
BET AR SR R PRI 46 R 2 0 U U K —means R R T VE

Improved K—means clustering algorithm for selecting initial clustering centers based on dissimilarity measure

PR 55 2021, 36(12): 30833090  https://doi.org/10.13195/j.kzyjc.2020.0554
BAEH 7RG L 5 Sh S Z kL e sk

Dynamic multi—population particle swarm optimization algorithm with recombined learning and hybrid mutation

P 53R, 2021, 36(12): 28712880  hitps://doi.org/10.13195/j.kzyjc.2020.0898
BTl GV JEE FEE R A s R SR 20

Feature—reduction fuzzy clustering algorithm based on marginal kurtosis measure

PRl 5P 2021, 36(11): 2665-2673  https:/doi.ore/10.13195/).kzyjc.2020.0220

2194-2202.


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2024.1232
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1609
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0795
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0554
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0898
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0220

5540 % 557 W) #= % 5 Xk R Vol.40 No.7
20254 7 H Control and  Decision Jul. 2025

RERIMBMZERESHNEREIFERKEE

8 %,’]‘1,2,3T’ i%é ,ﬁ,ﬂl,S’ ,g]’/\,H:;4’ E‘T_—}:‘zﬁ,l,%zrl,z,S’ é%i;jé—lﬂﬁ
(1. 79 B TR B B L%, A 330099;
2. VLV KRR B4 4 RE AL B 5 TR BOR TARAF 700, B9 & 330099;
3. S TR BRI T MR S P R SRS R, R A 330099;
4. RS N TGS AL, KX 430074)

B O WL R RREN R RAL ATRAME R LE AR AR, CAE & SRR 22 N SR, 2 R VE(E
SRR AT AL — G ], - of 288 T B 2 2 Uk il DA R AR 3 B2 DX A ) 28 % v LA 5 72 2“2 KV 3K
27 O, 3 B TR A I AR AN 2 5 R ) RV TR A, B e, SRE B IEREAR M & /i 5 RS, SINA
PRI AR R340 ST 5 SR H a8 JEE, S B3t AT B 12 25 ) UK, 8 v 8 32 DX BBl AR 16 J) 0 2 DA o 2K
R TR FR, REREARRI 73 2 AN e, R P A58 ) SR BB P SEAT 5 O, i/ B 8 SR v Lo St B A AR 4 7 B
BiR, T RLGE M o) PO RS R A 2. (N T AR 5 B St AT A, 45 SRR, P th A sr et e i

Tt b .
KR IS, BHARIUTAL, EiTAk; FREOCHEE, SIFIEE, JREks e
FE 4525 TP301.6 ERFRRRD: A

DOI: 10.13195/j.kzyjc.2024.1232
IR BRI, M AW, & IREUT AR £ 15 6 10 2 5 068 R 2B [J]. #H)5 U3R, 2025, 40(7): 2194-
2202.

Density peak clustering algorithm with mixed nearest neighbors and
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Abstract: The density peak clustering algorithm is simple and efficient, capable of identifying clusters of arbitrary
dimensions and shapes, and has been widely applied in various fields. However, this algorithm also has some issues,
such as sensitivity to the truncation distance parameter, difficulty in finding the cluster centers of low-density regions,
and a tendency to produce the ‘domino effect’. To address these issues, this paper proposes a density peak clustering
algorithm with mixed nearest neighbors and multi-cluster merging. First, by comprehensively considering the global
distribution and local structure of the samples, natural nearest neighbors and k-nearest neighbors are introduced to
redefine local density, eliminating sensitivity to the truncation distance parameter and augmenting the local density of
samples in low-density regions to improve the identification of cluster centers. Then, the samples are divided into
multiple micro-clusters, and inter-cluster association is utilized for merging to reduce the misallocation of samples that
are far from the cluster centers, thereby alleviating the ripple effect of allocation errors. Finally, tests conducted on both
synthetic and real datasets demonstrate that the proposed algorithm outperforms its comparative counterparts in overall
performance.

Keywords: clustering; natural nearest neighbor; k-nearest neighbor; inter-cluster correlation degree; density
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Arg- 3 4 — 0.47 43 0.3
AMI 1 0.9955 0.9922 0.9864 0.9905 0.9922
ARI 0.9978 0.9956 0.9913 0.9949 0.9956
Aggregation
FMI 1 0.9983 0.9966 0.9932 0.996 0.9966
Arg- 18 14 — 0.02 20 3.1
AMI 1 1 0.3166 0.4325 1 0.4044
ARI 1 1 0.2569 0.409 1 0.3714
Atom
FMI 1 1 0.6722 0.7235 1 0.7093
Arg- 7 3 — 0.31 5 2.6
#*4 DPC-MNM ZFEEE AT HIESE ETIE HIERIRZ.
- Bt Zi I, DPC-MNM. DPC-FWSN fI FKNN-DPC
1.
AMI ARI FMI SO N A B 1 R AR LT . {HA DPC-MNM
DPC-MNM 5.3 53 5.3 S Y \
RE WS IR I b Ab B R B4 4R 45536 3 WT A, ASCHR
DPC-FWSN 4.6 4.6 4.6
4 _ N N N% % e /F[
OPC-CE 205 2 s 205 ti [f) DPC-MNM HIRLEZ A N THHE 4R L33kA5 1
=]} ~ ARy ! o
FNDPC 2.45 2.45 2.35 B{x"ﬁ[, E,:JL:F,m\EFE' *ﬂi
FKNN-DPC 37 6 36 33 ESHURENIIGE RS 4T
DPC 1.9 22 2.1
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DPC-MNM DPC-FWSN DPC-CE FNDPC FKNN-DPC DPC
AMI 0.7947 0.8598 0.5841 0.7898 0.8481 0.7695
Wi ARI 0.8309 0.8837 0.5362 0.8025 0.8839 0.7703
ine
FMI 0.8877 0.9227 0.6945 0.8686 0.9229 0.8474
Arg- 13 32 — 0.26 8 2.4
AMI 0.6804 0.6637 0.6373 0.4833 0.5878 0.5179
Eeoil ARI 0.7776 0.7331 0.7398 0.5618 0.5894 0.4365
coi
FMI 0.8415 0.8059 0.819 0.7178 0.7027 0.5693
Arg- 10 6 — 0.35 2 0.2
AMI 0.2933 0.2725 0.1122 0.243 0.1368 0.1864
v ARI 0.235 0.1667 0.0915 0.1617 0.1347 0.1162
east
FMI 0.4241 0.4772 0.4509 0.4606 0.4833 0.2748
Arg- 47 2 — 0.04 6 0.4
AMI 0.7078 0.4456 0.2614 0.396 1 0.341 0.2549
ARI 0.8142 0.554 0.3452 0.5206 0.4022 0.3211
Thyroid
FMI 0.9174 0.8314 0.7823 0.8194 0.7854 0.7138
Arg- 27 4 — 0.23 16 34
AMI 0.7198 0.6697 0.3742 0.6076 0.6423 0.6375
Wb ARI 0.8245 0.7796 0.4355 0.7305 0.7613 0.7548
c
FMI 0.918 0.8993 0.7743 0.8758 0.8894 0.8876
Arg- 43 9 — 0.05 2 0.7
AMI 0.7628 0.7366 0.7144 0.7136 0.7757 0.7298
Seed ARI 0.8118 0.7871 0.7448 0.7545 0.8024 0.767
eeds
FMI 0.874 0.8574 0.8297 0.8361 0.8682 0.8444
Arg- 5 7 — 0.07 9 0.7
AMI 0.6062 0.5342 0.557 0.5494 0.5554 0.5832
Lib ARI 0.3906 0.3287 0.3531 0.329 0.3549 0.3626
ibras
FMI 0.4506 0.4038 0.4192 0.3869 0.4044 0.419
Arg- 6 14 — 0.17 10 0.5
AMI 0.3729 0.4078 0.3274 0.3293 0.3239 0.3261
ARI 0.3682 0.3905 0.2836 0.283 0.2671 0.2698
Waveform
FMI 0.5893 0.594 0.5456 0.5442 0.5244 0.5292
Arg- 42 324 — 0.34 2 0.1
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