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An Application of Improved RBF Neural
Network in Modulation Recognition

YE Jian! GE Lin-Dong? WU Yue-Xian!

Abstract In this paper, a novel modulation recognition
method is proposed, which is based on an improved radial ba-
sis function (RBF) neural network. The parameters of radial
basis function are obtained by fuzzy C-means (FCM) clustering
algorithm, while weights of the network are trained with gradi-
ent descent approach. Optimal stopping rule is used to avoid
overfitting and improve training speed as well as generalization
ability. Application of this method to modulation recognition of
practical signals shows satisfactory performance.
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BEGIN:

01. while(mstop!=TRUE)

02. {

03. if /1 WINZM% then FMINZE T WML, HE
BUE Wiy, TREFBUEAAL, FIBGIESE C IE B AT 4%, 1d 3 50E 3 22
Errornew, 4 Errorold = Errornew;

04. else RN T MM, AL Wiy, REFBUEAZ,
FEAESE C IERIZ T, iRk RiFRZE Errornew;

05. if Errornew >= Errorold then i1%(#% counter M

1

06. if msaved==FALSE then fRAFRUEE W}, msaved =
TRUE;

07. else Errorold = Errornew, it #% counter i 0,
msaved = FALSE;

08. if counter > R then %4 mstop =TRUE, &
AU W

09. }J END;
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Table 1  The recognition accuracies of improved RBFNN in different SNR
2FSK 4FSK 2PSK 4PSK 8PSK MSK OQPSK 16QAM
8dB 68 72 80 71 79 70 71 75
10dB 84 90 89 86 85 89 88 92
15dB 90 94 96 94 98 92 94 99
20dB 92 98 100 96 100 98 100 100
#* 2 RBF M TGIRN R (RSO P RE L4
Table 2 The accuracy comparison between RBFNNs using optimal stopping rule or not
2FSK 4FSK 2PSK 4PSK 8PSK MSK OQPSK 16QAM WZIREL I Zrir 2z
RN PIZ (%) 84 80 96 90 82 99 87 1500 0.081648
WAV (%) 90 94 96 94 92 94 99 121 0.142188
# 3 i RBF M4 5 BP M4 HE (%)
Table 3 The accuracy comparison between improved RBFNN and BPNN
2FSK 4FSK 2PSK 4PSK 8PSK MSK OQPSK 16QAM
BP W% 76 83 78 87 89 7 86 85
RBF M% 90 94 96 94 98 92 94 99
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