52 S F ¥ M Vol. 50 No.2
2022 4E2 A ACTA ELECTRONICA SINICA Feb. 2022

BT m b 2R AE 5V T i AR Y
A ASESH R

e U S

"4\1,3’3 —é'glj

(1. ML TR R AL S LR 2 B, DU 1SS 6117315 2. [ 5 TGk vt Mo i .o St s i s, )1 4 6111365
3. RAT AR AR IR TR 1) 01 4 T S A DU T AR 611731)

W OE. XS CCSDS(Consultative Committee for Space Data Systems , [E| RS (A 5500 2R 48 15 2% D1 22 ) BRitER)
Z R0 A VR R A5 AR SCAE ST 8 2 SR (5 5 B A R (4 il 1, 507 T 455 AU G TR AIE |, O
FETF B BRGSO iR T 4IRS A R T ER RSB, B R ARG S5 T — R TR
I BRI T, 4 1 T BARM U UM R , I AE LLARE M b R XHZ U 7 R0 T T MATLAB  BL305 . i FLE5 R 3%
PHFE 2 dBAEME LA T, 8 2405 5 MR BRI 3R 5 98% , UEFH T W2 52 & R & U 7 vk A 35

K EAWH; SRR PO RERE; JEHE U

FESES: TNIILG6 XERERIARG: A
FF %4 URL:htip://www.ejournal.org.cn

XERS:  0372-2112(2022)02-0426-06
DOI:10.12263/DZXB.20201287

Blind Recognition for Hybrid Modulation Signals Based on High-order
Cumulant and Squared Spectrum Feature

XU Qi-min', WAN Jun®, HE Ling"*, WANG Qian'"’
(1. School of Aeronautics and Astronautics , University of Electronic and Technology of China, Chengdu, Sichuan 611731, China;
2. Chengdu Monitoring Station of The State Radio Monitoring Center, Chengdu, Sichuan 611136, China;
3. Aircraft Swarm Intelligent Sensing and Cooperative Control Key Laboratory of Sichuan Province, Chengdu, Sichuan 611731, China)

Abstract: Aiming at multi-type hybrid modulation TT&C(telemetry, track and command) signals that comply with
CCSDS(consultative committee for space data systems) standards, this paper analyzes the frequency domain and statistical
domain characteristics of the signals on the basis of establishing eight types of typical modulation signal mathematical mod-
els, and four characteristic parameters are extracted based on the high-order cumulant and the squared spectrum of the sig-
nal. According to the proposed characteristic parameters, a direct identification method based on feature extraction is pro-
posed for the multi-type hybrid modulation. The specific recognition process is given in the paper, and MATLAB simula-
tion experiments are carried out on this recognition method under 11 signal-to-noise ratios. The simulation results show that

under the condition of 2 dB signal-to-noise ratio, the recognition rates of 8 types of signals reach 98%, which proves the ef-

fectiveness of the proposed hybrid modulation blind recognition method.
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