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Abstract— Demanding speed for data transmission and data 

storage in wireless communication devices motivates to 

develop error control code and improve their performance 

measures. Such a latest error control codes are Polar code, 

LDPC code and Turbo code which comes in category of 

“Modern Error correcting codes”. In this dissertation work I 

have mathematically configured all modern error control 

codes, studied their behavior and compare their 

performance. More over we found LDPC performs best and 

proved in terms of BER. In last session I have implemented 

the Belief Propagation in simplified domain and less 

complexity will be implemented and hard wired design will 

be proposed.     
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I. INTRODUCTION 

Information theory is a branch of applied mathematics, 

electrical engineering and computer science involving the 

quantification of information. Information theory was 

developed by Claude E.Shannon to find fundamental limits 

on signal processing operation such as compressing data and 

storing and communication of data. . A merging of 

communication and computer technology requires in the 

design of these systems High speed communication System 

requires very high speed, less hardware complexity, low 

power consumption, high coding gain, and good error 

performance decoders to decode the codeword which is 

coming from channel. A decoder which has all these 

properties is a challenging work in wireless communication 

field. In the mean time the field of forward error correction 

was dominated by highly structured Algebraic block and 

convolution codes. “turbo codes,” proposed by Berrou, 

Glavieux and Thitimajshima in 1993, wherein all the key 

ingredients of successful error correction codes were 

replaced: turbo codes involve very little algebra, employ 

iterative, distributed algorithms, focus on average (rather 

than worst-case) performance, and rely on soft (or 

probabilistic) information extracted from the channel. 

Overnight, the gap to the Shannon limit was all but 

eliminated, using decoders with manageable complexity. 

Turbo codes are used for BCJR decoding algorithm but one 

problem is that is not numerically stable algorithm if length 

is long. In 2008, LDPC beat convolution turbo codes as the 

FEC .An LDPC code beat turbo codes to become the error 

correcting code in transmission of digital communications. 

Wireless Communication contains so many end user 

applications which are demandable and tend to improve day 

by day, Examples: Wi-Fi (Routers and Gateways), DVBs 

(digital video broadcasting system), Messengers (yahoo, 

whatsapp etc..).Speed of data transfer and data storage is an 

open issues in proposed field.e.g bps, kbps, Mbps, and 

Gbps..So on.In this dissertation work Comparisons of 

various modern coding schemes (Ldpc, Turbo and Polar) is 

saying that according to the integrity of Berrou’s coding 

scheme Turbo code was very complex and codes could be 

constructed by combining two or more codes then decoded 

separately. During the decoding of each bit to each other 

LDPC codes have received attention and popular for 

communication leads to low complexity encoding and 

decoding algorithm. After large paper work best technique is 

found and will be found and implemented. Provided that the 

rate of communication is below a certain threshold which is 

known as the channel capacity [1] . 

II. LITERATURE SURVEY 

According to the integrity of Berrou’s coding scheme Turbo 

code was very complex. Codes could be constructed by 

combining two or more codes. Then decoded separately. 

LDPC code have received more attention and popular for 

LDPC structure leads to low complexity. Turbo codes are 

used for decoding using BCJR algorithm but problem is here 

that is not stable algorithm if length is long.LDPC code is 

better than Turbo at lower SNR. Polar code has slight better 

BER performance at low SNR. This research work Turbo 

code is recommended for moderate code rate because of its 

better performance and LDPC is recommended for higher 

code rates because of its better performance besides lower 

complexity compared with Turbo code. LDPC Decoding 

gives result within 15 to 20 iterations and Turbo Code 

decoding has to continue total no of iterations even if no 

more improvement. LDPC decoding complexity decrease as 

the code rate increase. SC Decoding can be implemented on 

pipeline tree architecture and FFT. From this paper 

pipelined tree architecture and line architecture allow us to 

reach the same throughput while reducing the H/W 

complexity [2].Throughput can be enhanced by decoding 

vectors in parallel architecture. LDPC codes which can yield 

very good performance on BSC and AWGN channel. 

Original iterative probabilistic decoding of LDPC is 

particular BP-based decoding approach. This probabilistic 

decoding algorithm based on evaluation of like hood ratio of 

associated with each information bit by parity check 

equation. The goal of this paper is to develop an iterative 

decoding algorithm. for standard For LDPC codes  for 

standard BP but Goal of this paper is to obtain a good 

performance complexity trade off. This simple algorithm 

allows complexity iterative decoding of LDPC codes but at 

the expense of 1 DB degradation in error performance with 

bit error rate 10 -5. 

III. PROBLEM FORMULATION 

Wireless communication contains so many end user 

applications which are demandable and tend to improve day 

by day, examples: Wi-Fi (Routers and Gateways), DVBs 

(digital video broadcasting systems), messengers (yahoo, 
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whatsapp etc..) . Speed of data transfer and data storage is 

an open issue in proposed field. e.g bps, kbps, Mbps and 

Gbps…so on. In 2011, an LDPC code beat turbo codes to 

become the error correcting code in the new DVB-S2 

standard for the satellite transmission of digital television. In 

2008, LDPC beat convolution turbo codes as the FEC 

scheme [4]. 

High Speed Communication Systems require very 

high speed, less hardware complexity, Low power 

consumption, high coding gain and good error performance 

decoders to decode the codeword which is coming from the 

channel. A decoder which has all these properties is a 

challenging work in communication field. 

IV. PROPOSED MODEL 

In proposed work we are using Belief Propagation Decoding 

Algorithm  

A. Statement 

BP-based decoding approach As in [4], this probabilistic 

decoding algorithm is based on evaluating the likelihood 

ratios associated with each information bit from information 

provided by disjoint parity check equations. Iterative 

decoding techniques in general have received significant 

attention recently and various results have been reported. 

This simple algorithm allows the processing of low 

complexity iterative decoding of LDPC codes, but at the 

expense of about 1-dB degradation in error performance 

with respect to the BP algorithm at the bit error rate (BER) 

10-5. 

V. FLOW OF PROPOSED SYSTEM 

 

 

Fig. 1: Flow Chart of Belief Propagation / Sum product 

Algorithm 

VI. BP IN LOGARITHM DOMAIN 

The benefit of the logarithmic representation of probabilities 

is that when probabilities need to be multiplied log-

likelihood ratios need only be added, reducing 

implementation complexity.[1] 

1) Step 1: Initialization 

LLR for BSC channel is given by: 

      
 

    
          If   =1 

      
   

  
           If   =0 

And for AWGN channel 

   =   
  

  
 

2) Step 2: To begin the decoding we set maximum 

number of iterations and pass in H and r. 

3) Step 3: Calculation of Extrinsic Probabilities. 

The Extrinsic information from check node to bit 

node is given by, 

     =log 
  ∏             (            ) 

  ∏             (            ) 
 

To test intrinsic and extrinsic information: Li = ri +∑         
 

4) Step 4: Get sign of LLR and make decision & set 

Code word.  

5) Step 5: Hard decision can be made by replacing – 

to 1 and + to 0. 

So, we need to go for other iteration to generate 

valid codeword for that same calculations repeated with 

Iteration 2. 

A. Results: 

1) BER 

 
SNR  

Fig. 2: Simulation results of LDPC BP Decoder in Log 

Domain 

The sum-product algorithm can be modified to 

reduce the implementation complexity of the decoder. This 

can be done by altering equation from previous. 

 
Replace product term by sum 
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Now equation becomes 

 
2) BER 

 
SNR  

Fig. 3: Simulation results of modified LDPC BP Decoder in 

Log Domain 

VII. EXPECTED OBSERVATIONS AND FUTURE WORK 

Communication standards to achieve higher data rate has 

become a primary concern across several fields in today’s 

world. There are various coding Techniques with different 

parameter Concern tried to get this. One of the most famous 

names which can approach channel capacity. To improve 

the efficiency of communication system is the purpose of 

coding theory. Even though there are several coding 

techniques, the performances of these are differing in terms 

of channel capacity. Channel capacity can be defined as the 

tightest upper bound on the rate of information that can be 

reliably transmitted over a communications channel [LDPC, 

Turbo and Polar Codes] and it is defined by Shannon over a 

mathematical model of computing. Depending upon the 

applications and pros of the approach one can come up with 

fruitful results. 

Turbo code is recommended for moderate code rate 

because of better performance while LDPC code is code rate 

because of its better performance besides lower complexity 

compared with Turbo code [3]. 

After analysis of various research paper LDPC 

codes for standard BP but goal is to obtain good 

performance complexity. Throughput can be enhanced by 

decoding several vectors in parallel architecture.[2] Belief 

Propagation Decoder for LDPC is performed better 

compared to Turbo and Polar codes decoder. Simulated code 

for particular is proposed. Modified BP is given in [1] Will 

be implemented next which leads to perform best in terms of 

BER up to 10^-4 to 10^-5 and can be applicable to DVBs 

and other wireless applications. 
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