114 556 AMERZSHEFEEFER Vol.11,No.6

20134 12 A Journal of Terahertz Science and Electronic Information Technology Dec.,2013

XEHRS: 2095-4980(2013)06-0964-06

DEFAAEESBmAGFRANEE
Exr o, T M
(BETRERY: FERKTES¥EE, W ABM 450002)

W OE. ANENBREMNSREAPSEEALERRG P NA, BET — MRS FHAM
FEWMH T L., EERE TN ER L, AEE 5 E %N ST HEXN MPSK,MQAM,16APSK #1
32APSK E E#ATR 4. B EF IR FAB I TZAHHTCEAN G H AR FREEZK
FHENEE RESESERFNONET ZRER N — A H LS H QU LA MPSK 1 MQAM
FEWEARI . FEXRW, Ytk ? 5dB B, %7 & A KT R I E(>95%).

K. FHRL; APSKE5; FHibthit; BHERE

RESES: TN XERERIED . A doi: 10.11805/TKYDA201306.0964

Automatic recognition for the satellite phase modulated signals

PEI Li-ye, JIANG Hua
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Abstract: A new algorithm for automatic classification of digital phase modulated signals is proposed
aiming for the application of high-order Amplitude Phase Shift Keying(APSK) signals in satellite
communication. The algorithm utilizes signal envelope statistical feature to distinguish MPSK, MQAM,
16APSK and 32APSK based on the SNR estimation. Nevertheless, it is proved that this statistical feature
parameter is insensitive to additive Gaussian noise and the roll-off factor of the pulse shaping filter by
theoretical deduction and simulation experiments. Therefore a new statistical parameter ( is proposed
according to four-order cyclic cumulant which is robust to the presence of carrier frequency offsets, time
delay and phase offsets. {QPSK 8PSK} and {16QAM 32QAM} can be classified based on the parameter Q.
Simulation results show that the proposed recognition algorithm can obtain high probability of correct
identification(>95%) when the SNR is above 5 dB.
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Tablel Optimal relative radii of 16 and 32APSK

modulation mode code rate spectrum efficiency optimal relative radius 1 optimal relative radius 2
4+12APSK 2/3 2.67 3.15 -
4+12APSK 3/4 3.00 2.85 -
4+12APSK 4/5 3.20 2.75 -
4+12APSK 5/6 333 2.70 -
4+12APSK 8/9 3.56 2.60 -
4+12APSK 9/10 3.60 2.57 -

4+12+16APSK 3/4 3.75 2.84 5.27
4+12+16APSK 4/5 4.00 2.72 4.87
4+12+16APSK 5/6 4.17 2.64 4.64
4+12+16APSK 8/9 4.44 2.54 4.33
4+12+16APSK 9/10 4.50 2.53 4.30
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Table2 Theoretical values of characteristic parameters R in different modulation systems (root raised cosine)

characteristic QPSK  8PSK  160AM  32QAM 16APSK 32APSK
parameter R=2.57 R=2.75 R=3.15 R1=2.53, R2=4.30 R1=2.64,R2=4.64 R1=2.84,R2=5.27
R -0.82 -0.82 -0.53 -0.53 -0.61 -0.6 -0.58 -0.48 -0.47 -0.42
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