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Abstract The low-rank tensor representation (LRTR) has become an emerging research direction to boost the multi-view

clustering performance. This is because LRTR utilizes not only the pairwise relation between data points, but also the

view relation of multiple views. However, there is one significant challenge: LRTR uses the tensor nuclear norm as the

convex approximation but provides a biased estimation of the tensor rank function. To address this limitation, we

propose the generalized nonconvex low-rank tensor approximation (GNLTA) for multi-view subspace clustering. Instead

of the pairwise correlation, GNLTA adopts the low-rank tensor approximation to capture the high-order correlation

among multiple views and proposes the generalized nonconvex low-rank tensor norm to well consider the physical

meanings of different singular values. We develop a unified solver to solve the GNLTA model and prove that under mild

conditions, any accumulation point is a stationary point of GNLTA. Extensive experiments on seven commonly used

benchmark databases have demonstrated that the proposed GNLTA achieves better clustering performance over state-

of-the-art methods.

Keywords Author Keywords: Tensors; Correlation; Sparse matrices; Clustering methods; Task analysis; Estimation; Pairwise error

probability; Multi-view clustering; nonconvex low-rank tensor approximation; spectral clustering; subspace clustering

Keywords Plus: REPRESENTATION

Author Information Corresponding Address: Hua, Zhongyun (corresponding author)

Harbin Inst Technol Shenzhen, Sch Comp Sci & Technol, Shenzhen 518055, Peoples R China

Addresses :
1  Harbin Inst Technol Shenzhen, Sch Comp Sci & Technol, Shenzhen 518055, Peoples R China

2  Harbin Inst Technol, Biocomp Res Ctr, Shenzhen 518055, Peoples R China

3  Shenzhen Key Lab Visual Object Detect & Recognit, Shenzhen 518055, Peoples R China

4  Beijing Jiaotong Univ, Inst Informat Sci, Beijing 100044, Peoples R China

5  Qingdao Univ, Coll Comp Sci & Technol, Qingdao 266071, Peoples R China

E-mail Addresses : YongyongChen.cn@gmail.com; ShuqinWang.cn@hotmaiil.com; pchong1991@163.com;

huazyum@gmail.com; yicongzhou@um.edu.mo

MENU

[1] , [2] , [3] [4] [5] 

[1] [6]

View Web of Science ResearcherID and ORCID

arrow_downwardEnriched Cited References

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down
...more addresses

Web of Science™

English 
expand_more apps Products

Sign In RegisterSearch

IEEE TRANSACTIONS ON IMAGE PROCESSING

Full text at publisher Export 
expand_more

Add To Marked List

of 11

10

27/04/2024, 10:33 Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View Subspace Clustering-Web of Science Core Collection

https://www.webofscience.com/wos/woscc/full-record/WOS:000638400000004 1/17

https://www.webofscience.com/wos/author/record/1535195
https://www.webofscience.com/wos/author/record/53166725
https://www.webofscience.com/wos/author/record/26932188
https://www.webofscience.com/wos/author/record/739168
https://www.webofscience.com/wos/author/record/989835
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Tensors%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Correlation%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Sparse%20matrices%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Clustering%20methods%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Task%20analysis%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Estimation%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Pairwise%20error%20probability%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Pairwise%20error%20probability%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Multi-view%20clustering%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22nonconvex%20low-rank%20tensor%20approximation%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22spectral%20clustering%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22subspace%20clustering%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22REPRESENTATION%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:YongyongChen.cn@gmail.com
mailto:ShuqinWang.cn@hotmaiil.com
mailto:pchong1991@163.com
mailto:huazyum@gmail.com
mailto:yicongzhou@um.edu.mo
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://www.webofscience.com/wos/
https://www.webofscience.com/wos/woscc/basic-search
javascript:void(0)
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=DynamicDOIArticle&SrcApp=WOS&KeyAID=10.1109%2FTIP.2021.3068646&DestApp=DOI&SrcAppSID=EUW1ED0D41nLdQhTaY74c1jbwUTWl&SrcJTitle=IEEE+TRANSACTIONS+ON+IMAGE+PROCESSING&DestDOIRegistrantName=Institute+of+Electrical+and+Electronics+Engineers
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=GoogleScholar&SrcApp=WOS&DestURL=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fauthor%3DY+Chen%26atitle%3DGeneralized+Nonconvex+Low-Rank+Tensor+Approximation+for+Multi-View+Subspace+Clustering%26publication_year%3D2021%26hl%3Den%26journal%3DIEEE+TRANSACTIONS+ON+IMAGE+PROCESSING%26volume%3D30%26pages%3D4022-4035%26issn%3D1057-7149%26doi%3D10.1109%2FTIP.2021.3068646&DestApp=GoogleScholar&SrcAppSID=EUW1ED0D41nLdQhTaY74c1jbwUTWl&SrcJTitle=IEEE+TRANSACTIONS+ON+IMAGE+PROCESSING&HMAC=MKSRn83s%2Fx7w0q85kmRJZwn%2B3wRh50XnFh2ooZdSSEs%3D


Categories/ Classification Research Areas: Computer Science; Engineering

Citation

Topics:

4 Electrical Engineering, Electronics & Computer

Science
chevron_right

4.17 Computer Vision &

Graphics
chevron_right

4.17.118 Face

Recognition

Web of Science Categories Computer Science, Artificial Intelligence; Engineering, Electrical & Electronic

Funding

National Natural Science Foundation of China (NSFC) 62071142

Science and Technology Development Fund, Macau SAR 189/2017/A3

University of Macau MYRG2018-00136-FST

Journal information

ISSN 1057-7149

eISSN 1941-0042

Current Publisher IEEE-INST ELECTRICAL ELECTRONICS ENGINEERS INC, 445 HOES LANE, PISCATAWAY, NJ 08855-

4141

Journal Impact Factor Journal Citation Reports TM

Research Areas Computer Science; Engineering

Web of Science
Categories

Computer Science, Artificial Intelligence; Engineering, Electrical & Electronic

Journal Impact Factor
™ (2022)

Journal Citation
Indicator ™ (2022)

Citation Network

In Web of Science Core Collection

96 Citations

98 Times Cited in All Databases

list View citing preprints

59 Cited References

How does this document's citation performance compare
to peers?

Use in Web of Science

10 39
Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

Science Citation Index Expanded (SCI-EXPANDED)

Suggest a correction
If you would like to improve the quality of the data in this
record, please Suggest a correction

Show details

View funding text

add See more data fields

Highly Cited Paper

add_alert Create citation alert

add See more times cited

View Related Records arrow_forward

Learn more arrow_forward

IEEE TRANSACTIONS ON IMAGE PROCESSING 10.6

2

Funding agency Grant number Show All Details

10

27/04/2024, 10:33 Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View Subspace Clustering-Web of Science Core Collection

https://www.webofscience.com/wos/woscc/full-record/WOS:000638400000004 2/17

https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMAC%22,%22rowText%22:%22%5C%224%20Electrical%20Engineering,%20Electronics%20%26%20Computer%20Science%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMSO%22,%22rowText%22:%22%5C%224.17%20Computer%20Vision%20%26%20Graphics%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMIC%22,%22rowText%22:%22%5C%224.17.118%20Face%20Recognition%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Computer%20Science,%20Artificial%20Intelligence%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Engineering,%20Electrical%20%26%20Electronic%22%7D%5D
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=IC2JCR&SrcApp=WOS&KeyISSN=1057-7149&DestApp=IC2JCR&UsrSteamSID=&SrcAppSID=EUW1ED0D41nLdQhTaY74c1jbwUTWl&SrcJTitle=IEEE+TRANSACTIONS+ON+IMAGE+PROCESSING
https://www.webofscience.com/wos/woscc/citing-summary/WOS:000638400000004?from=woscc&type=colluid&siloSearchWarning=false
https://www.webofscience.com/wos/alldb/citing-summary/WOS:000638400000004?from=woscc&type=colluid
https://www.webofscience.com/wos/pprn/citing-summary/WOS:000638400000004?from=woscc&type=colluid
javascript:void(0)
javascript:void(0)
javascript:void(0)

