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ABSTRACT  

 

The Low-Density Parity-Check (LDPC) codes are gaining high attention 

in Channel Coding field these days. LDPC codes are the best forward error 

correcting codes which achieve very good performance close to the 

Shannon limit. This advantage makes these codes to be used for real 

implementation for some applications such as DVB-S2 which is a satellite 

broadcasting standard that needs high performing codes as it is sensitive to 

time. 

In this thesis, we focus our research on the iterative decoding algorithms 

for LDPC codes. First, we study the algorithm of hard-decision decoding 

and its modified versions which reduce the bit error rate with less 

complexity. Second, we study the performance of the soft-decision 

decoding algorithm. The Sum-Product Algorithm (SPA) is an example of 

soft decision algorithm that gives superior performance among all other 

algorithms but with more complexity than hard-decision algorithms. 

However, one of the main problems facing usage of these codes in 

communication systems is the high complexity decoding algorithms that 

results in high decoding delay. Such delay is not acceptable in some 

applications that depend on time such as video transmission. So, the third 

type of algorithms, studied in this thesis, is the hybrid-decision decoding 

algorithm. This algorithm provides a trade off performance and 

complexity between those of the soft and hard decision algorithms when 

they are compared with each other. Two-stage Hybrid decision decoding 

algorithm introduces better performance than hard decision and less 

complexity and delay than SPA. 

This thesis presents MATLAB simulation results where the performance 

of the three decoding algorithms (hard, soft, hybrid) is measured by the bit 

error rate versus the signal-to-noise ratio for additive white Gaussian noise 

channel (AWGN). Also in this thesis, hardware implementation technique 

for the three algorithms using VHDL language is presented. The resource 

utilization and delay time is compared between them. 

 



 

 

SUMMARY 

 

This thesis presents the design and implementation of LDPC for DVB-S2 using 

MATLAB and VHDL respectively. The rest of the thesis is organized as follow:  

 

Chapter one: This chapter contains an introduction to the digital video 

broadcasting (DVB) systems with a brief review on the error correcting codes and 

their types. Finally, this chapter introduces an overview about VHDL language that 

can be used to implement LDPC. 

 

Chapter two: This chapter shows the design of LDPC encoder with MATLAB 

simulation. Also, the chapter contains the design of LDPC decoders with 

comparison between all decoding algorithms using MATLAB simulation 

(compared to the uncoded system that contains modulation block only). Finally, the 

discussion of using LDPC codes for DVB-S2 (second generation of Digital video 

broadcasting for satellite) is presented.   

 

Chapter three: This chapter presents the implementation of modulation and 

demodulation blocks using VHDL language. Also, the chapter contains the 

implementation of LDPC encoder and some types of decoder using Xilinx program 

where the comparison between three decoding types is presented at the end of the 

chapter. 

 

Finally, Conclusion and future work are presented in Chapter 4 where the main 

points summarizing the thesis are shown. References are presented at the end of the 

thesis. 
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