Hs54E 3 HLP R R 4R Vol. 54 No.3
2025 % 5 H Journal of University of Electronic Science and Technology of China May 2025

SIRRR: MR, BW, A, & BT SURBA LA AR RS SRS 7 ik [J]. T RHER 2 44, 2025, 54(3): 377-383.
LAI H D, LUO P, XU J Q, et al. Spectrum sensing for non-circular signals based on generalized likelihood ratio[J]. Journal of University of Electronic
Science and Technology of China, 2025, 54(3): 377-383.

BT MAUA LR[BS S OE 75745

1,2,3 L2 4AA 1,3 o sr1, 2%

AR, B OV, AR, XEFE

(LT REHERY B 55 B TSR, T 524088; 2. REFEFBOA R RER & H AL E, #T 524088;
3. TR THRAEN @S BOEE p s E, WL 524088)

WE: BanMigRi s RAFTHREXETHARETS, AERETHEERETHE TR ENOBRERER. At —F
M, BET A TERGZT MR sk, PR EREFTHAMENF 2R ARGBHIE, £ XA IER THESF T
Byt g., ZHERBA>ARERGZTHAE_NGEiHER, FERATREH FETHARMIRART ZRESE, 5
sh, BT R TARF ENGEITE, FFATRIAMNEI (EB) £ BRI FEF ke Hh Bk, Ahah b, #—F
HTTHRITRGRAX, FAERLN, SIAGINERIF A, E5 kLA AR AHEAERA,

XBEIE: A4 RS JOUMAL; BRHFRIEF

PESES: TN92 HERFRERS: A DOI: 10.12178/1001-0548.2024075

Spectrum sensing for non-circular signals based on
generalized likelihood ratio

LAI Huadong"**, LUO Peng"?, XU Jingiang"*, and LIU Mingxin"*
(1. School of Electronics and Information Engineering, Guangdong Ocean University, Zhanjiang 524088, China;
2. Guangdong Provincial Key Laboratory of Intelligent Equipment for South China Sea Marine Ranching, Zhanjiang 524088, China;
3. Guangdong Provincial Key Laboratory of Teaching for Computer Control and Communication, Zhanjiang 524088, China)

Abstract: Traditional spectrum sensing schemes that are devised under the assumption of circular signals
suffers from performance degradation in the presence of non-circular signals. To overcome such drawback, a novel
spectrum sensing method for non-circular signals is proposed. Within the framework of generalized likelihood
ratio, the test statistic is constructed by employing the nonzero characteristic of complementary covariance of non-
circular signals. The proposed method is able to utilize the complete second-order statistical properties of non-
circular signals, and does not require any prior information of the primary signals or noise power. Additionally, the
statistical moments of proposed method are derived under null hypothesis, and the cumulative distribution function
of proposed method is also obtained based on edgeworth expansion. On this basis, the analytic expression of
sensing threshold is further established. Experimental results illustrate that the proposed method outperforms other
state-of-the-art detectors in various scenarios.
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