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Design of a Method for Automatic Digital Modulation Classification

Based on Intelligent Clustering
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Abstract

This article proposes a method to classify digital modulation type from ASK, PSK and FSK groups, without prior
information of received signal. This method has two steps and is called "clustering method". In the first step, the
modulation group, and in the second step, modulation order is determined. Using clustering method, the least pre-
processing, the most effective separation characteristics and appropriate classifiers was applied to each group and
genetic algorithm has been used to improve system performance. The advantages of this method are high accuracy of
identification, simplicity, blind identification and more modulation candidates compared to other similar methods.

Keywords: Automatic Modulation Classification, Clustering Method, Support Vector Machines, Genetic Algorithm.

: Corresponding Author E-mail: m_nejati @azad.ac.ir Passive Defence Sci. & Tech. 2013, 4, 329-337



Y liso ) Foylods (pguw Jluw « Jole yud aiBlay oo 559l g poler hdgh — ole adxo Yy.

8Ly S ol )y Sl golas b as da iy 5l (gan 5o
o g Wgd(on (22 plas g Jooms £ (Jul> (S B aiile
SRS P &S Py sl sl Ga¥soe g5 olulis
Lol 31 L3 A b 55 5 Syt ol Jae
JES 52 ol (B e b (8L U
sbos 5l L Ll e ‘L....a.; I¥] 05 oo ploml ¢ oluliss 51y
WJim lss asile Jlo )l JiSws sl sl )y (g5l 5 (L)
5 tlli e sigple; A 6 il Jalo S
i sl )3 Q5 ulog awlyd S 65 gV
L este 5 oS8 55 Ll Gl JUB « e iz 51 28l 0 L
TA] 0 valys jeses L ol
wloass ail)| Gilies SVl o a5 _alisee cla s, axllas L
S0 (V) UKo Oygody |) AMC i oad ool Jow lg5 o0

R4

AMC (ot ool ool JA.A Y J&J)

B9y 9 P (el B 99 Il AMC S L
GAROIS (o9, a5 Sl s sl 33100 alye [A]
s sl o Jelr S a5 S sl 05 Al
dgdmme 3ylee ol dy > T il g (gile Joleie (LK g3
ad> o o cas ol gilulos 10,8 Ay aiwy 093 oo
3 29 (il slacds b (il ey g (gan IS
G=80 Lozt aejls gl slo iy, (man i
S pglaals gla sl an (K8 (B a5 Sise )0 s
G IS slaem 61 51 (ST asis 50 (g IS ig, o
:..\5)1\) \)9}9 409.,..“:‘},9..\.@ )l5\>9>'

i gaslen -

el sl -
S Slulid (g, Y

doddo .Y

Lo Sl ) 0)lgen Jlsl 3 bl slaJUiSew o055, S5 50
zlpil aaejls walisne JoV¥ouy (a5 e Jols b o
o olo s ol G5 pl gl e b JLKiw ) 51 oledlbl
pLS a8 0,5 planl (8L po anslials JUuSew 5, » (ol
ol il JiS GgYsae 95 plulid (O] et
5 S (3,581 oy sl 50 g gaaVgihe £95 LS 055
JUuSems g 58 Al oo i Cnl sl T (¥ 500
CAsES a2 B i Sl Y g GOla (pm yo 1) (8L 50
ooly yLis (yaa¥gde g5 oluliss ol (V) S 50 [V] aeo

[ cosloat JuSen sl sl |

| OgYie g5 ol |

v

| OgarY gded |

| clowigsd |

8l s i Dl gl sl e ol 5 Sl ) S

059 o ganY g 039> b uS L as o)ls gl glas )l
Byl aalsl Sl an b ar 538 sloans 1 aise) ool jo Lol
S glagty) 4ol s (plulid gsdge slnl (S0 S
Iy olidoee joim candl ansls Iy ‘r:li;.mm. syl culB (g3lwonly
bolid sloo )5 WLAS (oo S 9 5350 laBal; Jlioa,
e 5093 (plulid slas )5 5103 ol (ol 5 (ollai s
5[V 5 V] Sig pSUl S s lsion (ol 055> 50 (gegore
g §)li8le S oy Al SIS o e 4 pallii 059> 50
.\); a)u;l [\ﬂ—?]
Ll 5 (ol Glad )5 05,5 95 o ;3 a5 (S e 0 )8
&1 50 48 Conl diaiign (gloods S odiiw B Cl 0 S o )8
g by Jhoyl JuKew 5l Gumion SleMbl ils gy oo 8
S5, O jgeody 5 00d S g S co ol Dledbl Ll Cg
OgYgoe g5 055 alulid lp ouaie sl b, G9SE
Mo lons slgriny calides culee g by jo «olos 3 LAMC L

* Maximum Likelihood
* Pattern Recognition

! Real-Time
2 Automatic Modulation Classification
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