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Abstract: Clustering algorithm based on the minimum spanning tre€ (MST) can identify clusters with arbitrary shapes,
but the algorithm has limitations in efficiently constructing a minimum spanning tree and identifying invalid edges and is
easily influenced by noise points. This study proposes an MST clustering algorithm based on local density peaks and label
propagation (DPMST) by co.rnbjningﬁthe advantages of the density peaks clustering algorithm to find local density peaks
and exclude noise points with the MST algorithm. The DPMST algorithm adopts the shared neighbors-based distance
between local density peaks and uses the neighborhood information between local density peaks to efficiently construct
minimum spanning trees and identify invalid edges, enabling the discovery of clusters with complex structures. Label
propagation is used to enhance the strong labels and weaken the weak labels to refine wrong labels, which can improve
the quality of clustering results, especially for border region points as well as revealing complex manifolds. The
experimental results on several synthetic and real-world datasets show that the DPMST algorithm outperforms classical
clustering algorithms DPC, MST, K-means, DBSCAN, AP, SC, and BIRCH.
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MG HEAT DE A, 3 RSP SR BRI 28 1, SE AR
Cf £5 ¢ A
32 ZWER

FEART H, AR LA 2 N TR R K E
TR RE N TR S AT 0 B X BRI A B A
oS E ERER, BN &M RBEILEA
[F) 1 5 P A5 SR AT g 38 1) N TR 2 s 0 4 1) A 100
mk 2 .

FSR N TS 4 YR T UCI network data reposi-
tory A1 GitHub ™. B SLHHE 4 R 2RI T VAR
K.

8 M ANLHE S BB N a3 R 3
N, 135 B VR P8 AR D R AR, 7T BLE 2, 72K
ZHUEDLT, FAT VL DPMST 3K753 1013 75 Bt .
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A 8 AN AN TH RS A R AR 1 R4S JE B 5 TR B BE R AR, OV AR A SR R 2T L

R, 2 B pr il B B /& PyCharm. Wi, R .
WiEN K BdRESE RAR BN &% B BRI, T ) A5 R FEAR, T T B A R L AT
spiral 312 2 3 PLE Z R A IRATH 55 DPMST G248 IE 718 5 BT #%,
o 0 PR S R B 0 5 R/ AR 3 2 5 K
T R Aggregation 788 2 7 K. T K-means A& A AT BA R TER I EIELE.
Compound 399 2 6 FEE 5 vh, BATA LA £ 2d-4c-no9 HAE4EA 4 D
zelinkl 299 2 3 T - X
e oo o B, Jteh AR B @A 5% DPMST
Moon 514 2 4 I DPC SLEBON IR IS 1 AT (7%, RASHR
ngiss i: z ; f k. K-means Fl BIRCH % 5 fl fi 25 — 2L,
y g |
Wine 178 13 3 AT SEE DPMST AL AR5 IATE Aggregation
F— ecoli 336 7 8 HORRIUE 6 . T LA H, FAT i 5 AT LLIE
o Y HiKr T B 1250 4, K-means AS RS RE, BI%T K-means
dermatology 366 34 6
divorce 0.y 4™ 2 KUt Aggregation ZHR FE A LT A,
Breast 699" 10 2

24 7 %7~ T Compound H#4E Egh R, BATH

W 3 5, spiral & —A B 3 AN A% FIRE MST Hak a8 BALSS, wl LR TSI K 7%,

$e 4, BUOHR S MR T A XS e 2k T S8 T BAUUR S AL DBSCAN B, (HE thiff

PLE BIATM % DPMST. MST. DBSCAN Flih 2 VF 2 B AR 1 ) 25 M A DPC Ml K-means /A%
FAEFAE IR & BRI R F, 11 K-means FVE % P MR P AR

K3 ANTHIRE ERKIEIR L

G/ sty DPMST (ours) DPC MST K-means DBSCAN AP e BIRCH
ARI 1.0000 0.8293 1.0000 0.0049 1.0000 0.1516 " 10000 0.0204

spiral NMI 1.0000 0.8167 1.0000 0.0013 1.0000 0.4348" 1 1.0000 0.0291
FMI 1.0000 0.8860 1.0000 0.3285 1.0000 ¢ 03325 71.0000 0.3526

ARI 1.0000 0.7055 0.8731 0.2831 0.9053 0.1250 0.9800 0.5071

jain NMI 1.0000 0.6447 0.6130 03458 107563 © 03911 0.9750 0.5003
FMI 1.0000 0.8779 0.9482 0.6814 0.9619 0.3953 0.9980 0.7869

ARI 0.9959 0.9959 0.3922 0.9692 0.3972 0.3127 0.3972 0.9918

2d-4¢-no9 NMI 0.9930 0.9930 0.6494 0.9512 0.6666 0.5946 0.6666 0.9874
FMI 0.9974 0.9974 0.7194 0.9806 0.7242 0.5140 0.7242 0.9948

ARI 0.9949 L 07361 0.8089 0.7071 0.7338 0.3915 0.9898 0.8230

Aggregation NMI 0.9915 " 0.8817 0.8894 0.8264 0.8359 0.7545 0.9851 0.9225
EMI 70.9960 0.7928 0.8652 0.7694 0.8189 0.5385 0.9920 0.8632

ARI 0.9247 0.6171 0.9427 0.4044 0.8713 0.3965 0.5282 0.8194

Compound NMI 0.9228 0.8028 0.8383 0.6266 0.8930 0.6936 0.7622 0.8386
FMI 0.9445 0.7087 0.9570 0.5338 0.9078 0.5351 0.6378 0.8709

ARI 1.0000 0.2141 0.6500 0.0524 0.5300 0.2835 0.0555 0.3028

zelink1 NMI 1.0000 0.3450 0.4600 0.1601 0.4600 0.5691 0.1637 0.4332
FMI 1.0000 0.4923 0.6044 0.4065 0.6044 0.4874 0.4045 0.6343

ARI 1.0000 0.0954 0.9841 0.1006 0.7416 0.0900 0.9500 0.0399

Half kernel NMI 1.0000 0.1144 0.9632 0.4003 0.7769 0.3647 0.9875 0.0316
FMI 1.0000 0.6068 0.9920 0.5038 0.8610 0.2998 0.9900 0.5304

ARI 1.0000 0.3577 0.6322 0.2354 0.4500 0.2597 0.2098 0.3268

Moon NMI 1.0000 0.5149 0.8271 0.3533 0.3800 0.6259 0.3221 0.3859
FMI 1.0000 0.5329 0.7744 0.4282 0.5056 0.4367 0.4105 0.5857
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R4 ALHIEE L RIGRIR L

KR AR Fa b DPMST (ours) DPC MST K-means DBSCAN AP sC BIRCH
ARI 0.2500 0.1365 0.2342 0.2358 0.0429 0.1944 0.0673 0.2475
glass NMI 0.3976 0.2829 0.4569 0.3973 0.0698 0.4042 0.1936 0.3686
FMI 0.5460 0.3572 0.5259 0.4238 0.5012 0.3527 0.4962 0.4732
ARI 0.7842 0.1614 0.2410 0.1070 0.4495 0.1705 0.0313 0.6207
Thy NMI 0.7080 0.2438 0.2444 0.2034 0.4200 0.3851 0.0422 0.5821
FMI 0.9038 0.5667 0.7597 0.5468 0.7362 0.4280 0.7318 0.8502
ARI 0.8011 03715 0.0146 03711 0.4064 0.2223 0.0004 0.3684
Wine NMI 0.7957 04193 0.3652 0.4288 0.4130 0.3757 0.0111 0.4161
FMI 0.8678 0.5834 0.1053 0.5835 0.6626 0.4191 0.5783 0.5821
ARI 0.5957 0.4540 0.0407 0.4062 0.4500 0.2693 0,406 0 0.4858
ecoli NMI 0.6174 0.5809 0.1556 0.6194 0.4320 0.5630° | 0.5536 0.6147
FMI 0.7077 0.5920 0.5280 0.5434 05197 4 04313 705447 0.6092
ARI 0.7998 03176 0.7614 0.6741 0.5032 0.5842 0.6868 0.6451
700 NMI 0.7805 0.5771 0.8618 07545 |  10.6018 0.7790 0.7983 0.7430
FMI 0.8453 0.4606 0.8213 0.7464 = 06708 0.6774 0.7563 0.7233
ARI 0.8270 0.0657 0.0006 0.0347 0.1952 0.1527 0.0053 0.0336
dermatology NMI 0.8868 0.1868 0.445'5 0.0976 0.3736 0.3706 0.0402 0.1042
FMI 0.8682 0.2851 0.0194 0.2149 0.4770 0.2748 0.4269 0.2220
ARI 0.9076 ., 0.9076 0.0049 0.9076 0.4956 0.3072 0.0003 0.9076
divorce NMI 0.8621 0.8621 0.2474 0.8621 0.5151 0.4776 0.0114 0.8621
EMI 10.9536 0.9536 0.0700 0.9536 0.7584 0.5539 0.7010 0.9536
ARI 0.8557 0.0147 0.000 1 0.0204 0.0227 0.0014 0.5400 0.4027
Breast NMI 0.7773 0.0025 0.1798 0.004 1 0.0554 0.1344 0.4500 0.4037
FMI 0.9336 0.5775 0.0106 0.5854 0.6944 0.0900 0.7400 0.7370

4 ZEip 1% SR AE SR 0] AR R A ok T — e kR, DRI,

AR T — R IR L DPMST. Sikid #4 LA T2 Ja 8 TAEh JATH 5 - S 50 B &
TR B, UWHRMEE, R RGN, IR
ool Jrd s PR U s LU, AR S B B AUE, Mt fe N E
BB, S B B K i, BB HR B 45 8 B AR, R
FITE MR BCRREE; B Jm, FRasAte i, T SRR A0, % _ . : : o
B B Mitchell TM,jeds. Machine Learning. Berlin: Springer, 1983.

TR R AL S A A R, HR U b 331-363. [doi: 10.1007/978-3-662-12405-5 11]
SRR 2 A B 5 AR S P EAT B0 2 Berkhin P. A survey of clustering data mining techniques. In:

A SCHE Y 03 S 1 B0k DPMST, Fi I DPC & Kogan J, Nicholas C, Teboulle M, eds. Grouping
vE B AR AR Sk TR R i Em&’ 1* )?j AL | Re Multidimensional Data. Berlin: Springer, 2006. 25-71. [doi:
5 R S P, BRI AE 4 0 9. %5001 10.1007/3-540-28349-8 2] o
5/ B PRGBS 2 AT MR B, LD — R 3 Han JW, Kamber M, Pei J. #3512 & 5HAR. a8, &

SEXH |
Michalski RS, Stepp RE. Learniﬁg from observation:
Conceptual clugtering.:ln: Michalski RS, Carbonell JG,

—_

. . i L NV, PR B 3R, B AR Tl H A, 2012.
&7 AR TR R RV R R, A AR
T TR . o A 1 Bl 1) J A A 4 5 2R 2 1AL A
RIEMZE G, 7T LR e R R A R T .

N AN S A 1) SR 56 45 R WY, DPMIST 5%
FEFEA L] TR A HE 4R L REVS 1A B BN PE
RSP B NPV B BURTLIRE S GNP e RNEIDE £yt
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HA— @RS FAME. (252, DPMST S5 E A
SR, KX EWE AR HR AR R T, X5t
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6 Niu YY, Kong DT, Liu LG, et al. Overlapping community
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partition strategy. Expert Systems with Applications, 2023,
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