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Automatic Modulation Recognition of Both Digital and Analog
Communication Signals
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( College of Electronic Science and Engineering, National Uriiv. of Defense Techmlogy, Changsha 410073, China)

Abstract: In order to automatically dassify the modulatbn types of both digital and analog communication signals, nine feature
parameters based on the first statistical moments of the received signals were proposed. All those feature parameters were calculated using
the conventional signal processing methods. The calculation process is less complicated and it is suitable for real time online analysis.
Next, an automatic modulation recogniion algorithm based on the decisior theoretic approach was also developed and its realization was
also presented in the form of a flowchart. Computer simulations shows that all the aforementioned types of communication signals have
been recognized with an average success rate 297% at SNR 29dB and the method proposed is suitable for the practical application of
signal detection and fast recogniion in nom-cooperation communication sysems.
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Fig. 1 Flowchart for the proposed modulation recogniion algorithm
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Tab. 1  Derived thresholds of feature parameters and corresponding SNRs
absEmw Tl 0. 280 >2dB absEnv?2 T8 0.245 >- 1.3dB
absEmw T2 0. 320 >9dB absPhase? T9 0. 750 >- 15dB
absSymm T3 0. 100 >- 10dB absPhase? T10 0. 820 2- 15dB
HQ T4 0. 980 >- 15dB absFreq Ti1 0.735 >2dB
Symm T5 0. 000 >- 154B absFreq2 T12 0. 821 >- 5dB
absPhase T6 1. 350 >- 15dB mud2f T13 2234 >6dB
absPhase T7 1. 300 2- 15dB
4.2
13 , 5
, 400 ,
2 9dB 15dB  , 14 )
15dB , 9B , QAMI6
(77.5%) 100% ; 15dB  , QAM16
99. 25%, 100% ,
2 , QAM16 , QAM 64
,Q0AM16  QAM6&4
2 odB  15dB

’

Tab.2  Average recognition success rate of proposed algorithm at SNR of 9dB and 15dB, respectively

ASK2 100% ( 100% )
ASK4 100% ( 100% )
FSK2 100% ( 100% )
FSK4 100% ( 100% )
PSK2 100% ( 100% )
PSK4 100% ( 100% )
77.5% (9. 25% ) QAM 16,
QAM 16
22.5% (0. 75%) QAM64
QAM 64 100% ( 100% )

DSB

USSB

LSSB

VSB

100% (100% )
100% ( 100% )
100% (100% )
100% (100% )
100% (100% )

100% ( 100% )
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