
A Simple Automati Modulation Classi�ation Methodusing a Frequeny DisriminatorKazuyuki Morioka David K. AsanoThe Department of Information Engineering, Shinshu University, Nagano 380-8553, Japan.1 IntrodutionAn automati modulation lassi�ation(AMC) hasvarious military and ivilian appliations. There areseveral lassi�ers based on statistial moments[1℄, neu-ral networks[2℄ and wavelet transforms[3℄, but thesemethods su�er from high omputational osts. A sim-ple lassi�er based on a frequeny disriminator wasproposed in [4℄. We extend their method to M-aryFSK signals and evaluate the system performane.2 Proposed Classi�erOur proposed lassi�er using a frequeny disrimina-tor is shown in Fig.1. For phase modulated signals, aphase is onstant over eah symbol interval and hangesabruptly only at symbol boundaries. This auses thedisriminator to produe a narrow pulse when a phasehange ours and a zero level otherwise. On the otherhand, frequeny modulated signals have a phase whihis onstantly hanging. This results in a non-zero dis-riminator output, whih an be easily distinguishedfrom the output to a PSK signal. Also, the output levelof a disriminator to M-ary FSK signals varies with thetransmitted symbols. We an use this information toidentify the levels in M-FSK modulated signals.

Fig. 1 Proposed Classi�er3 System PerformaneThe modulation formats onsidered here are 2-PSK,2-FSK, 4-FSK and 8-FSK, but our method an easilybe extended to M-ary signals. Fig.2 shows the averageprobability of identi�ation error Pe de�ned byPe = 1� 1Nmod NmodXm=1 P(m); (1)

where P(m) is the probability of orret lassi�ationfor the m-th modulation format and Nmod is the num-ber of potential hoies of modulation formats.When the number of symbols using in identi�ationis 20, the average probability of identi�ation erroris less than 10�5 at values of SNR above 30dB. Thisshows that the performane of our method is good evenin the presene of noise.
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20 symbolFig. 2 Average Probability of Identi�ation Error Pe4 ConlusionsWe proposed a simple method to automatially iden-tify PSK and M-ary FSK modulation shemes usingfrequeny disriminator. Results from a digital imple-mentation show that the performane of our method isgood even in the presene of noise.Referenes[1℄ S. Soliman, S. Hsue, \Signal lassi�ation usingstatistial moments," IEEE Transations on Com-muniations, vol. 40, no. 5, pp. 908{916, 1992.[2℄ A. Nandi and E. Azzouz, \Algorithms for auto-mati modulation reognition of ommuniationsignals," IEEE Transations on Communiations,vol. 46, no. 4, pp. 431{436, 1998.[3℄ Hong, L. and Ho, KC \Identi�ation of digitalmodulation types using the wavelettransform, "IEEE Military Communiations Conferene Pro-eedings, vol.1, pp. 427{431, 1999.[4℄ D. Asano and M. Ohara, \Automati Modula-tion Identi�ation Using a Frequeny Disrimi-nator," IEICE Transations on Communiations,vol. E91-B, no. 2, pp. 575{578, 2008.


