S A ki o B =

CAAI TRANSACTIONS ONJINTELUIGENT] S"ﬁSTEM.

4

A PageRankBOHHAR R T 10 B AL e R v
fitfyE, IR

FIHASLC:

A, JEIEF-. IA PageRank i iF HiAR 227~ 1Y F g i RS BIE ). B RE R S2#4, 2020, 15(2): 302-309.

CHU Derun, ZHOU Zhiping. An autoencoder spectral clustering algorithm for improving landmark representation by weighted
PageRank[J]. CAAI Transactions on Intelligent Systems, 2020, 15(2): 302-309.

TELR )15 View online: https://dx.doi.org/10.11992/1is.201904021

L] RERGBR A HAN SO
yasLiiia o B ST S PEVAT= s X R7S

Shared nearest neighbor adaptive speciral clustering algorithm based on axiomatic fuzzy set theory

BHERG R, 2019, 14(5): 897-904  https://dx.doi.org/10.11992/tis.201810002

AT REMbRIC M5 )
Label distribution learning based on spectral clustering

BIBE R G244 2019, 14(5): 966-973  https://dx.doi.org/10.11992/tis.201809019

%:J:PageRankEl(] T B
Active learning through PageRank
BHE ARG AR, 2019, 14(3): 551-559  https://dx.doi.org/10.11992/tis.201804052

FTIBCRAEE PR A .

Label propagation algorithm based on weighted clustering ensemble

B B8 RG24 2018, 13(6): 994-998  https://dx.doi.org/10.11992/tis.20180601 1
LA TRI PR 5 A AL 1) 2 B Rk

A semi-supervised spectral clustering algorithm combined with sparse representation and constraint propagation

BIBE R G244 2018, 13(5): 855-862  https://dx.doi.org/10.11992/tis.201703013
FRBLFEA {1k 25 A R AL

Sparse sample self-representation for subspace clustering

FHRER S 2= 2016, 11(5): 696702  https:/dx.doi.org/10.11992/tis.201601005



http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.201904021
https://dx.doi.org/10.11992/tis.201810002
https://dx.doi.org/10.11992/tis.201809019
https://dx.doi.org/10.11992/tis.201804052
https://dx.doi.org/10.11992/tis.201806011
https://dx.doi.org/10.11992/tis.201703013
https://dx.doi.org/10.11992/tis.201601005

5515 B 2 W B OoRE R & % it Vol.15 No.2
2020 4= 3 H CAAI Transactions on Intelligent Systems Mar. 2020

DOI: 10.11992/4is.201904021
[ £& H AR B 3k : http://kns.cnki.net/kems/detail/23.1538.TP.20190828.1756.008.html

HN# PageRank B HARRRE B HISIE R ELE X%

151508, B % F
(THRXF DHERERE AT R TEFR TS, L L4 214122)

W OE MG R AR A B R R SE B, SRSONG BRI HLAF L6 R B8 0 B 17 i 5 DR R 5
SR R AR A A R R R T A TR B, B T — R AINAR PageRank B E ML AR Fe R A [ S A0 SR 280 uE, B STk I
B 235 A0 1 A B A v BT VR A MR 0, D R A A A A A R A5 =2 ) B R B S R R i 3 A R BE R
YRR &N A BB M o 2R ) FH 3 25400 % W) B B30T ) 3h 4 A5 41 R0 3R 28 v I 800, DT S 30 R 47 e
WA RIS, ST R, 78 JUR R (8 iR 48 b, I Bk 5 bR S0 R ISRIE AR B i RSB L B
IR R MERE .

KR ALES 22 ) BEIE IR s BT Hobp 25 B2 1 R3S, AL PageRank; H st ; BIEHi R
FESES: TPI8 XHIRERE: A  XEHS: 1673-4785(2020)02-0302—-08

5| A fEETE, BT, M PageRank Bt AR R RN B HBIERRE X J]. BEREFH], 2020, 15(2):
302-309.

#32 5| A1&3: CHU Derun, ZHOU Zhiping. An autoencoder spectral clustering algorithm for improving landmark representation
by weighted PageRank[J]. CAAI transactions on intelligent systems, 2020, 15(2): 302—-309.

An autoencoder spectral clustering algorithm for improving landmark
representation by weighted PageRank

CHU Derun, ZHOU Zhiping

(Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Jiangnan University, Wuxi
214122, China)

Abstract: Several problems, such as low clustering precision, large memory overhead of the similarity matrix, and high
computational complexity of the Laplace matrix eigenvalue decomposition, are encountered when using the traditional
spectral clustering algorithm to deal with large-scale datasets. To solve these problems, an autoencoder spectral cluster-
ing algorithm for improving landmark representation by weighted PageRank is proposed in this study. First, the nodes
with the highest weight in the data affinity graph were selected as the landmark points. The similarity matrix was ap-
proximated by the similarity relation between the selected ground punctuation points and other data points. The result
was further used as the input of the superimposed automatic encoder. At the same time, the parameters of the automatic
encoder and cluster center were updated simultaneously using clustering loss. Thus, extensible and accurate clustering
can be achieved. The experimental results show that the proposed autoencoder spectral clustering algorithm has better

clustering performance than the landmark and depth spectral clustering algorithms on several typical datasets.
Keywords: machine learning; data mining; cluster analysis; landmark spectral clustering; spectral clustering; weighted

pagerank; autoencoder; clustering loss
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Table 1 Characteristics of experimental datasets

PUEITES a4 I Y

USPS 9280 10 256
Pendigits 10992 10 16

MNIST 70 000 10 784
LetterRec 20 000 26 16

Covtype 581012 7 54
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Table 2 Comparison of clustering accuracy of different data sets

7S USPS Pendigits MNIST LetterRec Covtype
Nystrom 0.6814 0.739 4 0.5370 0.301 1 0.223 1
RSNy 0.706 1 0.754 7 0.708 8 0.2949 0.2242
LSC-R 0.752 4 0.790 4 0.5890 0.2922 0.247 5
LSC-K 0.775 3 0.8199 0.7270 0.303 3 0.2550
GraEn 0.693 1 0.736 4 0.8182 0.2872 0.2218
DLC 0.726 3 0.769 2 0.836 7 0.295 7 0.243 1
DEC 0.749 9 0.790 4 0.865 1 0.297 5 0.249 7
Ak 0.789 7 0.846 1 0.896 1 0.309 3 0.268 2
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Table 3 Comparison of normalized mutual information (NMI) for different data sets

AP USPS Pendigits MNIST LetterRec Covertype
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