H52E H4 S B PN Vol.52 No.4
2023 %7 H Journal of University of Electronic Science and Technology of China Jul. 2023

E TR ER E AL S M XA R

H #, WA, = X, #AT

CRERRREE R GBE TR R 07 KE 116600)

[BE] ARANA WAL RN Fikegral, 28— TARGE E A G AL R AR Bk, 31330 W 444K
HEAD SRR E, ¥ 5N AR TR AL RAE R AL AR A T 269 AaAl W 442 KA, FFH)i% 4 An i AR 3k AR AL 9) B R
ff. APRAEmAAES ERAC AR IFiE T A B RAG SRR S, —F BRI RABRARR A L X%, H—F
& 450 F) B AR Fo A6 AN EMAZ 6, BT SARRAL RIS BB 2 334E, #—FRAMR SR EAHLE
EAANBTRM. EALSRAEFZHRMEL L6 E3 &, AURBRSNEME EH B TRA L4 MR 648 mH 5,
KA EAREMBEAEMOEILT. I ERSA B EINA TR ZNAL RN, 5IH AT ARG IR 57 kA0 b 4
AR E M ERIL R — AR, A BT AnIRAT W3 MM R G dd e 2R

X # A A&R%; SHARER;, ARAXFE AREMA; AR
FESES  TP39I1 XHEkRERE A doi:10.12178/1001-0548.2022111

A Higher-Order Community Detection Algorithm Based on Motif-
Based Modularity Optimization
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Abstract In order to improve the performance of existing higher-order community detection algorithms, a
higher-order community detection algorithm based on motif-based modularity optimization is proposed. By
quantifying the number of motifs as the weight between nodes, the higher-order community detection based on
motifs is transformed into lower-order weighted network community detection based on edges, and a weighted
modularity optimization problem is constructed. Based on the meta-heuristic algorithm as the optimization strategy,
the lower-order topology structure and higher-order weight information are comprehensively utilized to design the
neighborhood community modification operation and local search operation of nodes, so as to improve the quality
of community partitions and prevent the algorithm from falling into local optimum. Experimental results on
synthetic and real-world networks show that the utilization of motifs is helpful to improve the detection
performance under the condition of fuzzy community structure. The proposed algorithm can effectively realize
motif-based community detection and has certain advantages in accuracy and quality compared with existing
typical motif-based algorithms, which helps to deepen the understanding of the higher-order structure and
functional characteristics of complex networks.
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