HA0E 5 HL T 5 AR 2 4R Vol. 40 No. 5
- 60 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2026 4 5 J

DOI: 10. 13382/j. jemi. B2508623

£ T EREMNS M RIE S ERUEE DOA it

EaR! EFRD o TRED HoE
(L KBEHTRFEFHER TR K& 130022;2. KEMTRFE AR RIS S EEH o K& 130022;
3. REFMTRAFEE SN T RE ARG RO KEF  130022)

& E N Alpha FRUE 4370 W75 R = 5 (0 7R R G SR BE T DA T 1) (DOA) Ak HIRR, 38 0 T —F BB R 51)  36F 40 5o 82
FEUERE P T 1) T 55 [ 9 1 22 DC i3 2R ( FOC-LABOMP ) 5.3, 1528 , 38 43 B 0T W 40 Ay 5 5 B OB 28 ) P % e [ B8 ) 2 40 3
MEARAS R B3, 51 A FLIR (BB AR BB 51 A LA e 25 i LR 9 90 32 2 IXC i), DA B T 1 Pl B R 10 £ B 3
FWR, FI 43 B REUR A AN AR | A R 3 (M R Alpha FUE 20 A MRS A9 T4, 9E— 25, 456 A0 18 0 5 [l 1
AZ VG T I Bk 2o - P AR TR AR DG BE | 00 J5 70 oA e 2 AR v i) P R 08 R A A Do, oA [T S 4t v s i R S0
A3 DOA A, @S TN RIS T 805 A R, 76 Alpha £208 4010 Ml BT GRS W 00T, MR G50
HA 0 dB B, B4R 5% DOA AT R IR 28 0. 536 8°, SHITE BRI M £ H 15 5 43 2855 1% (PFLOM-MUSIC) A tb K B
$2TT 41.45%, U5 H45 SRR P E L v 0 IR G 0R 7S T SR =R B 1 DOA At

KB WA Al HOBRES ST MR R 5 Alpha BRUE SR A MR 5 S0 ET R ARG

FESES: TN ERERIZAES . A ExRtr g FR 5 EHKR, 510.4

DOA estimation based on fractional-order cumulants and
virtual interpolation using coprime arrays

Wang Anni'  Shan Zebiao"”>® Liu Xiaosong' Yu Yanxin' Su Chengzhi*”

(1. School of Electronic and Information Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. Jilin Provincial Collaborative Innovation Center for Intelligent Robots, Changchun University of Science and Technology,
Changchun 130022, China; 3. Jilin Provincial University-Enterprise Joint Technological Innovation Laboratory for Intelligent

Hybrid Robots, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: To address the problem of direction-of-arrival (DOA) estimation in environments with mixed Alpha-stable distributed noise
and Gaussian colored noise, a forward prediction and backtracking orthogonal matching pursuit algorithm based on fractional-order
cumulants ( FOC-LABOMP) is proposed under a coprime array framework. First, a signal reception model is constructed using the
coprime array, where the difference co-array formed by sensor spacings is utilized to generate a virtual array. By introducing a hole-filling
interpolation technique, the effective aperture of the physical array is extended to the continuous region of the virtual array, thereby
enhancing the degrees of freedom and improving angular resolution. Second, the semi-invariant property of fractional-order cumulants is
leveraged to effectively suppress the interference from both Gaussian colored noise and Alpha-stable noise. Furthermore, the proposed
method incorporates a forward prediction and backtracking orthogonal matching pursuit algorithm, which evaluates the correlation of
atoms via inner products and predicts their performance in future iterations to select the optimal atom. A backtracking strategy is
employed to improve the accuracy of sparse recovery, ultimately yielding the estimated DOA values. The effectiveness of the proposed
algorithm was validated through computer simulation experiments. Under mixed noise conditions consisting of Alpha-stable distribution
and colored Gaussian noise, when the mixed signal-to-noise ratio (SNR) is 0 dB, the root mean square error of the proposed algorithm

for DOA estimation is 0. 536 8 °, which improves the accuracy by 41. 45% compared to the PFLOM-MUSIC algorithm. The simulation
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results fully demonstrate that the proposed algorithm can achieve high-accuracy DOA estimation under mixed noise conditions.

Keywords : DOA estimation; coprime array; Gaussian-colored noise; Alpha-stable distributed noise; fractional order cumulant
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