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Abstract In order to calculate the branches metric in the

maximum a posteriori algorithm of turbo decoder, it is

mandatory to know the values of parameters of the noise

contaminating the transmitted signal. In the case of a

generalized Gaussian distribution impulsive noise, it is

very diff,cult to estimate the shape parameter, because the

noise is inseparable from transmitted signal at turbo

decoder reception. Until now, few researches about shape

parameter estimation for an impulsive noise on turbo codes

have been presented, and existing estimation methods use

only the high order statistics (HOS). In this paper, 'tre
propose a novel semi-blind method, that does not use the

HOS, to estlmate the shape parameter from only the

received signal in the turbo decoder. This method is based

on fractonal lower order staüstics and the probability that

the received signal is the same sign as the transmitted
signal modulated with BPSK. The results, in terms of root
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mean square error, show the advantage of our method over

other methods using HOS in the case of impulsive noise.
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1 Introduction

In the turbo decoding which use the MAP algorithm, it is
necessary to estimate the parameters of the noise that

contaminate the transmitted signal. These parameters are

used in the decoder to calculate the branches metric in
order to estimate the transmitted binary message (Majoul

et al. 2008; zhijiang et a\.2013). In the case of an additive

white Gaussian noise, the estimation of its parameters is

easy. Contrariwise, in the case of the generalized Gaussian

distribution (GGD) noise the parameters estimation is

highly problematic when it refers to the shape parameter

(Majoul et al. 2008).

Li and Xie (2013) they used Mallat method given by
Mallat (1989) to estimate the shape parameter of a GGD,

which is a method of moments. In addition to the Mallat
method used by Li and Xie (2013), there are other methods

to estimate the shape pararneter of a GGD, their main

characteristics are summarized and compared with each

other theoretically and practically in Yu et al. (2012),

Roenko et al. (2014). Also a novel practical procedure is

well presented in Graciela et al. (2003). All these works

take into account that the proposed estimations are based

on previously known GGD noise samples, which is not the

case of the turbo decoding when the parameters estimations

of the GGD noise must be made directly from the samples
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