2550 4 55 10
2010 4% 10 H

HLIREAR

Telecommunication Engineering

Vol.50 No.10
Oct. 2010

XE4HS:1001 - 893X(2010) 10 — 0036 — 05

B B2 EH SVM iy iEHEl A sghii gl
EHE, TRSF

(R BT LR 2B, &8 230037)

o E AT T AR PR R TER SN RRE R XK LG ZA(SVM) 347
BERA ik, HAEEE R AEEGEY S AR B REMNE T 5 A0 LI, KRB A
AZIW I HFENSLBERINT SHETHARS L, HALREAW, ZHEERTAE S £ 5 £
Y @B, BRI K TS dBR, R3] X F] 90% A k.

KR T 5 AREX A SRR =X L HF @A 8 375

FESES:TNOI1  XEAFRIZES: A doi:10.3969/].issn. 1001 — 893x.2010.10.007

Automatic Recognition of Digital Modulation Signals by
Applying High Order Cumulants and Support Vector Machines

YAN Peng-zhan , WANG Zhen-yu
(PLA Institute of Electronic Engineering, Hefei 230037, China)

Abstract: Applying high order cumulants and support vector machines(SVM), an algorithm is proposed for auto-
matic recognition of digital communication signals. Using the forth, sixth and eighth orders of signals, the new
algorithm forms five new classification features at first, then identifies eight types of signals by binary tree-based
SVM as the classifier. Computer simulation indicates that the algorithm outperforms the one based on BT —
SVM, and the rate of accurate classification is over 90% when SNR is above 5dB.
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Table 1 Signals’ higher order cumulants theoretic values

'ﬁ%% C4() C41 C42 Cb() 663 CSO C?A
2ASK —2A%H —2A%H —-24* 1646 134° — 2724860 - 16348
4ASK -1.364%*% - 1.364%% -1.364% 8.324%" 9.164° —111.854%%%  -102.534°%
8ASK - 1.2384%M% - 1.2384%7% -1.2384% 7.194%6%. 8.76A° -92.0184%%% - 96.22548
4PSK Atel. 0 At 0 44° — 344880 — 3448
8PSK 0 0 - A 0 440 A3 -3348
8QAM — A%l —0.8894%7 - A 4.74A%%0 5.334° - 54.1484%%% - 52.4694°%
16Q0AM - 0.684% 0 -0.684% 0 2.084° -13.984%%%  —13.984°
32Q0AM - 0.194%*. 0 -0.694* 0 2.114° —1.99348¢%%  —13.78648%
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Table 2 The signals’ characteristic parameters theoretic values

5% Fl F2 F3 F4 F5
2ASK 1 21.1250 68 1.2308 16 687
4ASK 1 33.3560 60.4706 0.9083 1.090 8
8ASK 1 40.4362 60.0288 0.8206 0.956 3
4PSK 1 16 34 0 1
8PSK 0 16 1 0 0.303
8QAM 1 28.444 1 54.1481 0.8889 1.0320
160AM 1 13.759 4 30.2353 0 1
320AM 0.2754 13.5524 4.1853 0 0.144 5
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