%5 W R ¢ Vol. 53 No.5
2025 45 H ACTA ELECTRONICA SINICA May 2025

af g ) BE AR A B RN sl 2 22 FH P 42 ARGl

BB IR R AR KRR R
(1. FEM R 515 B TR B A AR 35010852, AR Tolk K5 B T AR5, 14 M 510006)

W OE. ERHEGRRAEEERR 24k A (Grant-Free Non-Orthogonal Multiple Access, GF-NOMA ) b, ZH Pk
DNAEAEMREE S 30 A5 5 0 B B2 AT BR A PR (ELAE SRy L R e S S 2 P e A, P 43 A PR B 15 00 2
Z%, BRI i S 00 {7 B AR5 B A DRI . A X2 [l A, A SO — ] 2 o (RO Ak 10 RS 3l 25 22 ] P B A ARG I
22, BV (R ek 19 [ O IV 28 7 7 1) 3 F (Threshold-Improved Adaptive Alternating Direction Method of Multipliers , TI-A-
ADMM)S33: . FEiZ 58 R IS K P 3 S0 15 A B T AE OGP | 5L A ShZSAH DG B2 £, o 356 B R A g e 75 ) {1
HEFT 1305 07 46 0, B = R R R . e, S 3R AN RS I LU T 35 B R P G DN T 32, SR PR B 2 > I 4% & R FH
R0 46 BB HEAT AL , DAIE RS ) I EE A BRI . ELAE SRR U] TE R e i 5 25 B sh S 2 R AT,
ST TI-A-ADMM 535 M AC A C A0 5% 15 B 3R AR T R (Activity Error Rate, AER) FTIRFF 5% (Symbol Er-
ror Rate,SER) B3 2.4 dB (U PERESS 5 . A B0 PR 22 ] P 43 ATIT 3 1A 18 1 40 EL A R0 ) e s R B oy 11 5
e

KB RHBHLAS I 5 2 P R s FR4i RN 5 528 7 1) 3 13 5 B s TR~ )

EEWHE: EEARPEENo.62171135) Ml H AR (N0.2023J01399) R E A5 H (No.2022J06010);
BEE T E SO H (No.2023XQ004)

HESES: TNII4.5;TN929.5 MEERIREE: A XEHRS: 0372-2112(2025)05-1436-09

F F 53R URL:http://www.ejournal.org.cn DOI1:10.12263/DZXB.20240404

Learnable Threshold Optimization for Massive Dynamic
Multi-User Access Detection

SHI Chang-wei', GUO Li-ting", KANG Peng', DU Wei-qing', CHEN Ping-ping', FANG Y7’
(1. School of Physics and Information Engineering, Fuzhou University, Fuzhou, Fujian 350108, China;
2. School of Information Engineering, Guangdong University of Technology, Guangzhou, Guangdong 510006, China)

Abstract: In massive grant-free non-orthogonal multiple access (GF-NOMA) systems, multi-user detection usually
relies on the prior sparsity of signals to detect active users. However, in practical applications, especially in dynamic multi-
user access, the user access process becomes more complex and obtaining such prior information becomes more difficult.
Therefore, this paper proposes a learnable threshold optimization scheme for massive dynamic multi-user access detection,
namely the threshold-improved adaptive alternating direction method of multipliers (TI-A-ADMM) algorithm. In this algo-
rithm, the time correlation of active user communication is utilized to introduce a dynamic correlation measure, which adap-
tively scales the noise threshold for active user detection, thereby improving detection performances. Moreover, to enhance
the accuracy of active user detection across different signal-to-noise ratios, a deep learning network is employed to optimize
the initial detection threshold, adapting to various access environments. Simulation results indicate that, in the case of dy-
namic multi-user access without known prior sparsity information, the proposed TI-A-ADMM algorithm achieves a perfor-
mance gain of 2.4 dB in terms of active error rate (AER) and symbol error rate (SER) compared to existing algorithms with
known sparsity information. The proposed algorithm exhibits lower performance degradation and higher robustness against
interference caused by multi-user access.
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