538 B3 4 W B fE

2017 %E4 H

»2
Journal on Communications

Vol.38 No.4
April 2017

doi:10.11959/j.issn.1000-436x.2017080

ET 3D-Hibert sE 215 % RE 7 FAFIEREERSTR R 5]

;iE, Rk, IRR, FEF
ICEAR B LR R A5 R ARG LR 2E e, md AN 450001)

O OISR U RO L, SR R T
Z RUE AR B k. B2, ik HHT 13245
AERE: AR5, A B BRI I 2 OBy b i =53

F /R HEF—3K A8 (HHT, Hilbert-Huang transform) #
femil, AN =gt mh g 24 b, HY 3D-Hilbert
AR 2 A T A R R A S fE 7 =5 de, R

FUSCR R AL AR 4G AR Ak 17 S SEBLE A BRI AR 202 0 0 A P A5 R 5 O I £ 55 o
ffFs, WAETFXS L T Prdeir ity Jiah 2 FhomihAs 2 20 3 RHBREOL N BUITERE . SKIR SRR, Pk
ARV A e T HeAh 2 BT, RENS o IRA AR 1 EEAT /DI b AR U0 PR RE ) IS R, GE W] T TR LA

RoEtEs Ak KT

FEER: ReE IR 3D-Hilbert BRI BN, E0GUER: LESBER
hES %S TN975; TPI11.7 XERFRIRAD: A

Communication emitter individual identification based on
3D-Hibert energy spectrum and multi-scale fractal features
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Abstract: For communication emitter identification, a novel method based on Hilbert-Huang transform (HHT) and mul-
ti-scale fractal features was proposed. First, the time frequency energy spectrum was derived via HHT, which was called a
complicated curved surface in the three-dimension space, namely, 3D-Hilbert energy spectrum. Then, the differential box
dimension and the multi-fractal dimension was extracted to compose the feature vector under multi-scale segmentation
using fractal theory. Finally, communication emitter individual identification was obtained using the two dimensions of
features above and the support vector machine (SVM). Moreover, the novel method was compared with two existing me-
thods to identify simulated and actual signals with different and the same modulation modes, respectively. Results show
that the identification rate of the novel method is higher than that of the two other methods. The features extracted by the
novel method have high stability, sufficiency, and identifiability, also outweigh the negative effects of the change of sig-
nal-to-noise ratio and the number of training samples and emitters.
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