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A density peaks clustering algorithm based on low density score

CHEN Meit, YOU Yuan-yu-xiu, WEI Li-lei, TANG Sheng-zhou
(School of Electronic and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730000, China)

Abstract: The density peaks clustering algorithm(DPC) can identify clusters with arbitrary shapes, but for clusters with
multiple density peaks, the DPC may identify multiple cluster centers, leading to wrong cluster partitioning. Therefore,
a density peaks clustering algorithm based on low density score(LS-DPC) is proposed. The algorithm firstly uses low
density score to enlarge the density difference of data points and reduce the density difference of adjacent regions with
large overall density difference, so that the density distributions of all regions in a single cluster are reconstructed into a
single-peak density distribution, and then automatically obtains the center centers of sub-clusters according to the low
density score. After the sub-clusters are obtained, the sub-clusters are merged according to the density intersection
condition to complete the clustering. The proposed LS-DPC algorithm is compared with k-Means, SC, DPC, DN,
Extreme and ICKDP. Experimental results show that the proposed algorithm outperforms the comparison algorithms on
complex datasets and UCI datasets.

Keywords: clustering; density peaks; clusters with multiple density peaks; low density score; sub-clusters merging
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e e d.=2% m/n J/DK K2 k
Zigzag 1 002 2 3 3 3 - 22/18 0.6/GS - 76
Moon 1 000 2 2 2 2 - 16/2 0.6/CF - 53
DB 629 2 4 4 4 - 15/2 46.0/CF - 25
DB3 582 2 5 5 5 - 28/4 140.0/CF - 36
Line 1267 2 4 4 4 - 26/2 41.0/CF - 39
Ls 1725 2 6 6 6 - 13/2 41.0/CF - 49
Ring 1 000 2 2 2 2 - 3/7 0.6/GS - 71
Aggregation 788 2 7 7 7 - 18/2 4.8/CF - 32
R15 600 2 15 15 15 - 2/2 0.8/CF - 25
Asymmetric 1000 2 5 - 32 120.0/CF - 18
Glass 214 9 6 6 6 - 6/3 1.0/CF - 12
Leaf 340 14 30 30 30 - 4/13 0.2/CF - 6
Shuttle 2175 9 5 5 5 - 8/10 24.2/CF - 28
Wdbce 569 30 2 2 2 - 13/2 50.8/CF - 21
SPECTF 214 44 2 2 2 - 3/27 4.9/CF - 17
Libra 360 90 15 15 15 - 11/9 57.8/CF - 7
COIL20 1440 1024 20 20 20 - 19/6 17.8/CF - 7
Orl_vector10 100 10 304 10 10 10 - 4/2 1.1/CF - 10
R3 TANEEE 10 MERBIREE ENRRERITNIER

datasets k-Means SC DPC DN Extreme ICKDP LS-DPC

ARI 0.366 2 0.3199 0.266 3 0.445 5 0.545 6 0.296 7 1.000 0

Zigzag NMI 0.5176 0.486 8 0.4552 0.641 9 0.759 9 0.468 9 1.000 0

F1 0.712 6 0.666 3 0.584 5 0.605 3 0.756 7 0.558 8 1.000 0

ARI 0.2453 0.293 1 0.295 4 1.000 0 05195 0.2954 1.000 0

Moon NMI 0.1856 0.2239 0.376 4 1.000 0 0.712 4 0.347 1 1.000 0

F1 0.748 0 0.7710 0.759 5 1.000 0 0.750 0 0.680 5 1.000 0

ARI 0.284 8 0.008 9 0.1279 0.3512 0.304 6 0.220 5 1.000 0

DB NMI 0.440 2 0.013 8 0.3919 0.479 1 0.695 5 0.473 0 1.000 0

F1 0.579 4 0.5183 0.4703 0.629 6 0.662 9 0.5602 1.000 0

ARI 0.480 4 0.003 8 0.3249 0.963 4 0.527 4 0.4335 0.997 9

DB3 NMI 0.684 4 0.009 4 0.572 6 0.927 0 0.646 4 0.600 5 0.972 4

F1 0.745 4 04100 0.546 0 0.960 4 0.5912 0587 6 0.983 5

ARI 0.598 2 —0.000 2 1.000 0 0.743 9 0.945 0 0.743 5 1.000 0

Line NMI 0.682 7 0.002 8 1.000 0 0.830 1 0.957 2 0.804 9 1.000 0

F1 0.723 9 0.199 5 1.000 0 0.7318 0.977 5 0.819 4 1.000 0

ARI 0.3433 —0.002 5 0.454 8 0.560 6 0.427 8 0.5182 1.000 0

Ls NMI 0.5577 0.004 2 0.675 8 0.709 9 0.709 7 0.654 1 1.000 0

F1 0.502 9 0.226 5 0.688 2 0.6193 0.668 9 0.639 0 1.000 0

ARI 0.000 6 —0.001 0 0.003 7 0.442 4 0.604 0 0.001 7 1.000 0

Ring NMI 0.001 2 0.000 0 0.003 7 0.484 2 0.682 9 0.002 0 1.000 0

F1 0.265 2 0.502'5 0.524 4 0.765 6 0.712 6 0.500 8 1.000 0

ARI 0.767 4 0.989 8 0.997 8 1.000 0 0.997 8 0.9920 1.000 0

Aggregation NMI 0.884 2 0.985 1 0.9957 1.000 0 0.995 7 0.986 8 1.000 0

F1 0.8172 0.9950 0.998 7 1.000 0 0.998 7 0.993 7 1.000 0

ARI 0.906 0 0.992 8 0.992 8 0.992 8 0.989 2 0.992 8 0.992 8

R15 NMI 0.968 4 0.994 2 0.994 2 0.994 2 0.991 3 0.994 2 0.994 2

F1 0.885 6 0.996 7 0.996 7 0.996 7 0.995 0 0.993 2 0.996 7

ARI 09727 0.000 0 0.985 2 0.985 2 0.985 2 09749 0.985 2

Asymmetric NMI 0.966 5 0.007 9 0.980 8 0.980 8 0.980 8 0.968 5 0.980 8

F1 0.989 0 0.082 3 0.994 0 0.994 0 0.994 0 0.9799 0.994 0
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datasets k-Means SC DPC DN Extreme ICKDP LS-DPC
ARI 0.2812 0.053 5 0.1350 0.2059 0.2572 0.183 8 0.2819

Glass NMI 0.450 8 0.1709 0.266 8 0.3619 0.507 2 0.288 8 04732
F1 0.380 6 0.2390 0.416 0 0.369 8 04614 0.4514 0.506 5

ARI 03527 0.095 5 03167 03320 0.150 4 03415 03557

Leaf NMI 0.6815 0.496 4 0.678 0 0.6917 0.712 0 0.6415 0.707 9
Fl1 04772 0.165 7 0.296 4 0.436 1 0.3833 0.3655 0.5102

ARI 03153 —0.000 7 0.162 6 0.703 1 0.699 1 0.444 0 0.893 7

Shuttle NMI 03124 0.000 3 0.1389 0.640 1 0.6363 04187 0.749 6
F1 0.7332 0.689 4 0.6279 0.889 1 0.890 2 0.781 8 0.907 8

ARI 0.491 4 0.000 0 03177 0.528 4 0.517 1 0.5124 05711

Wdbc NMI 0.464 8 0.000 0 0.343 5 0.493 8 0.3477 0.440 3 04786
Fl1 0.844 3 0.483 8 0.7650 0.858 6 0.6413 07951 0.794 9

ARI 0.116 0 0.001 3 0.022 3 0.116 0 01718 0.018 8 0.179 8

SPECTF NMI 0.242 0 0.043 6 0.038 7 02420 0.1993 0.023 4 0.2597
F1 0.636 6 0.3390 03398 0.636 6 0.5458 0.5155 05712

ARI 0.3479 0.279 6 02512 0374 1 0.3315 03182 0.400 8

Libra NMI 0.6189 0.588 7 0.573 1 0.662 5 0.648 4 0.562 2 0.701 2
Fl1 0.468 7 0.370 0 03111 0.4422 0.456 2 03710 0.5070

ARI 0.627 1 0.466 2 0.529 7 03745 06328 03130 0.771 1

COIL20 NMI 0.790 5 0.846 0 0.806 0 0.780 4 0.8380 0.642 1 09187
F1 0.656 3 0.5315 0.5554 0.500 3 0.648 3 0.363 6 0.808 4

ARI 09114 0.0253 0.698 6 0.888 0 0.736 4 0.672 8 0.9570

Orl_vector10 NMI 0.943 3 0.256 4 0.870 5 0.949 6 0.857 6 0.805 2 0.978 4
Fl1 0.9580 0.084 7 0.7359 0.936 6 0.789 0 0.7052 0.961 4
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