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Abstract 
  

Dina Mohamed Hussein Mousa 

Inner channel codec for DVB-T 

Master of Science, Ain Shams University, Faculty of 

Engineering, Electronics and Communication 

Engineering Department, 2018  

Digital video broadcasting terrestrial (DVB-T) is the name of the 

terrestrial transmission system developed by the DVB Project. DVB-T 

is running in many countries all over the world.  

In communication systems, error correcting codes are used in detection 

and correction of the transmitted data errors. Convolutional encoding 

with Viterbi decoding used in the DVB-T system is a powerful process 

for forward error correction. Convolution code is a sort of error 

correcting code in which (k-bits) information symbol is to be encoded 

to (n-bits) data where (n>k).  

To decode the output data from the inner convolution encoder, a 

Viterbi decoder is used at the receiver. In 1967, Andrew J. Viterbi 

resolved and suggested the Viterbi decoding algorithm.  It is vastly 

used as a decoding way for convolutional codes.  This algorithm uses 

trellis structure, which is traced back for decoding the received 

information. Also, it performs maximum likely hood detection on data 

that is coded by the convolutional encoder. Viterbi decoding uses trellis 

diagram to get the output data that is most likely similar to the input 

sequence coming from the encoder. However, it reduces the complexity 

by using trellis structure.  

At market, almost Viterbi decoders are intellectual property (IP) core 

with an effective algorithm in the decoding of only one convolutional 

encoded sequence that is in some way expensive. In addition, the cost 

for the convolutional encoder and Viterbi decoder are expensive for a 

specified design because of the patent issue. Therefore, to obtain 
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convolutional encoder and Viterbi decoder on a field programmable 

gate array (FPGA) board is so demanding.  

This thesis describes the design and implementation of inner 

convolutional encoder and a soft Viterbi decoder with inner 

interleaver/de-interleaver of standard DVB-T system (that are essential 

blocks in digital communication systems) with a constrained length of 

7 and a code rate of 2/3, using Xilinx ISE (Integrated Software 

Environment) design suite 12.4 and comparing their results with that of 

the IPcore built-in design on Xilinx ISE design Suite 12.4 program.  

The designed channel convolutional encoder and Viterbi decoder 

follow European Standard ETSI EN 300 744 for digital terrestrial 

television. Verification of the design is accomplished by loopback and 

by comparison with the corresponding Xilinx core. Utilization and 

timing reports of implemented device on Vertex 6 are included. 

 

 

Key words:  

Channel Coding; Convolutional Coding (Inner Coding); DVB-T; Inner 

Interleaver; Inner deinterleaver; Viterbi decoder.  
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