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Abstract. The aim of this study is to design a soft decision decoding algorithm 
for communication systems. In this paper the decoding algorithm is defined and 
discussed. Research results show that the soft decision decoding algorithm 
gives high capability of correcting errors and reduced decoding complexity. 
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1   Introduction 

The aim of this study is to design a soft decision decoding algorithm for 
communication systems. In this paper the soft decision decoding algorithm is defined 
and discussed. Research results show that the soft decision decoding algorithm gives 
high capability of correcting errors and reduced decoding complexity. 

Information theory enables us to compute, at least in principle, the highest rate at 
which reliable communication over the channel is possible. This rate is called the 
channel capacity. Once channel capacity is computed for a particular set of system 
parameters, it is the task of the communication link designer to devise coding and 
modulation strategies that approach this capacity [1], [2]. The proofs of the 
fundamental theorems of information theory indicate that Shannon limits can be 
achieved by random code constructions [3] using very large block lengths. While this 
appeared to be computationally infeasible in terms of both encoding and decoding, the 
invention of turbo codes provided implementable mechanisms for achieving just this. 

2   Soft Decision Decoding 

The estimation derives optimal non-coherent receivers using the framework of 
composite hypothesis testing [4], where we choose between multiple hypotheses 
when there are some unknown parameters in the statistical relationship between the 
observation and the hypotheses. In the case of non-coherent communication, the 
unknown parameter is the carrier phase. 
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Fig. 1. Bit error probability of the (24, 12, 8) extended Golay code. 

 
 
Let us consider the effect of the delay in complex baseband. We can write the pass-

band signal as 
 

( ) ( ) n( )u t s t tτ τ τ− = − + −                       (1) 
 

where the carrier frequency is typically very large [5], [6]. The remaining K columns 
of G form the next N - K columns of G arranged in the order of decreasing associated 
reliability values. The above process defines a second permutation function, such that 

 
2 1 2 1[H ] [ [G]]n nH hη λ= = 1 DC λ= .                   (2) 

 
Rearranging the components according to the permutation, we obtain the sequence. 

3   Experimental Result 

In this section, we present the performance of the proposed soft decision decoding 
algorithm. Fig. 1 depict the error performances of the (24.12.8) extended Golay code. 
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We observe a close match between the theoretical and simulated results. For the 
(24.12,8) extended Golay code, order-3 reprocessing achieves the practically 
optimum error performance. We also simulated the optimum decoding and found no 
difference in error performance between the order-1 reprocessing and the optimum 
decoding. The error performance curves of order-4 reprocessing and optimum ML 
decoding overlap with each other. There is a small performance degradation with 
order-l reprocessing. 

4   Conclusion 

The operations on the down-converted complex baseband signal are made using DSP, 
which can, in principle, implement any desired operation on the original analog signal 
with arbitrarily high fidelity, as long as the sampling rate is high enough and the 
analog-to-digital converter has high enough precision. The sampling rate is usually 
chosen to be an integer multiple of the symbol rate. The sampling rate is usually 
chosen to be an integer multiple of the symbol rate signaling with moderate excess 
bandwidth, sampling preserves all the information in the analog received signal. 
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