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Abstract— This work outlines the performance of the 

convolution Encoder and Viterbi decoder for error detection 

and correction. The entire system is designed using vhdl. 

This is widely used in Digital video and camcorder. A FEC 

technique is the fundamental element of wireless 

communication systems. The some available important 

standards such as Third generation (3G) systems, Global 

system for mobile, 802.11A, and 802.16 exert some 

configuration of convolution coding. Viterbi decoding with 

convolution encoding is a most widely used method for 

forward error correction. Viterbi decoder algorithm is used 

for decoding algorithm for convolution codes which finds 

error detected to the system. This paper represents the 

encoder and viterbi decoder is implemented for constraint 

length of 9 and bit rate ½.. 
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I. INTRODUCTION 

Forward error correction (FEC) codes have almost widely 

and a large tool in the advancement of information storage 

and transmit. By introducing meaningful idleness into a flow 

of cognition, systems gain the capacity not only to detect 

data errors, but also to correct them. Convolution coding is a 

popular error-correcting coding method used in digital 

communications. It is used in transmission such as satellite 

broadcasting and astronomical communication to better 

communication efficiency 

The convolution codes are used mostly for the 

channel encoding of data to complete low-error-rate in latest 

wireless communication standards like 3GPP, GSM and 

WLAN. All communication channels are subject to the 

additive white Gaussian noise (AWGN) around the 

environment. Convolutional Encoding with Viterbi 

decoding is a powerful FEC method that is mainly suited to 

a channel in which the transmitted signal is despoiled 

mainly by AWGN. With the rising use of digital 

communication, there has been a better interest in high-

speed Viterbi decoder design within a single chip. The A.J. 

Viterbi established an asymptotically ideal decoding process 

for convolutional codes. The Viterbi Algorithm, the elegant 

41-year-old logical tool for rapidly reducing dead end 

possibilities in data communication, has a new application to 

go along with its ubiquitous daily use in Cell Phone 

Messages, Bioinformatics, Speech Respect and several other 

areas of Information Technology. 

The most perfect expectable output that was most 

likely to be communicated, Secure Decoding Time, 

Growing the Efficiency of the Scheme, Removing the result 

of noise in a wide variety of system with Mobile, Cable 

communication etc…, Easy to Implement. A benefit of 

convolutional coding is that it can be applied to a continuous 

data torrent as well as block of data. 

II. HISTORY OF CONVOLUTION ENCODER AND DECODER  

Convolutional codes were introduced in 1965 by Peter Elias 

It was thought that convolutional codes could be decoded 

with arbitrary quality at the expense of calculation and 

interruption. In 1967 Andrew Viterbi resolute that 

convolutional codes could be maximum likelihood decoded 

with reasonable complexity using time invariant trellis based 

decoders -- the Viterbi system. Other trellis made decoder 

systems were later developed including the BCJR decoding 

algorithm. Recursive systematic convolutional codes were 

invented by Claude Berrou nearby 1991. These codes 

showed especially suitable for iterative processing including 

the processing of concatenated codes such as turbo codes.  

III. PROPOSED SYSTEM 

A. Convolution encoder:  

Here given the convolution encoder for k=9,rate ½ and the 

given input data is used to calculate error to detect and 

correct errors occurred while transmitting digital data 

through a noisy channel. The original data is convolutionally 

encoded by using convolution encoder 

 
Fig. 1: proposed convolution encoder 

The above Fig. shows the Convolution encoder for 

(k=9, ½) code by predefined joining between the output 

circuit. It consist of adders, flip flops, input line, output lines 

and the connections between the adders and shift registers. 

The input data lines i.e. bit_in is given to the input side. The 

output bits i.e.symbol0 & symbol1 produced based on 

logical operations carried out by the memory registers. 

B. Viterbi decoder 

A Viterbi decoder practices the viterbi algorithm for 

decoding a bit stream that has been encoded with a 

convolution code. There are additional algorithms for 

decoding a convolutionally encoded stream. The Viterbi 

process is the greatest resource-intense, but it ensures the 

maximum likelihood decoding. It is best regularly used for 
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decoding convolutional codes with constraint distances 

k<=10, but values up to k=15 are used in practice. Viterbi 

decoding was developed by Andrew J. Viterbi and printed in 

the paper "Error Bounds for Convolutional Codes and an 

Asymptotically Optimum Decoding Process", IEEE 

Operation accepted taking place Information Theory. 

 
Fig. 2: Viterbi decoder 

IV. SOFTWARE TOOLS 

A. XILINX ISE 

Xilinx ISE (Integrated Software Environment) is a software 

tool produced by Xilinx for synthesis and analysis of HDL 

designs, enabling the developer to synthesize ("compile") 

their designs, perform timing analysis, examine RTL 

diagrams, simulate a design's reaction to different stimuli, 

and configure the target device with the programmer. 

V. RESULT 

This data is encoded and is given to noise generating block 

which adds some errors to the data. This erroneous data is 

given to the viterbi decoder which extracts the originally 

transmitted data. Finally the inputs and outputs are 

compared. 

The RTL Schematic of encoder block generated in 

Xilinx ISE is as shown below: 

 
Fig. 3: RTL schematic of convolution encoder 

 
Fig. 4: Internal architecture of convolution encoder using 

electric 8.9 

The simulated result of convolution encoder using 

Xilinx 14.2: 

 
Fig. 5: Screen shot for simulated result of convolution 

encoder 

RTL Schematic of Viterbi decoder block generated 

in Xilinx ISE is as shown below: 

 
Fig. 6: RTL schematic of Viterbi decoder 

 
Fig. 7: Internal structure of viterbi decoder 
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Simulated result of viterbi decoder using Xilinx 14.2 

 
Fig. 8: Screen shot for simulated result of viterbi decoder 

VI. CONCLUSION 

Viterbi Algorithm allows safe data transmission via error 

correction and original message can be recovered accurately 

without some noise. Convolution encoder and Viterbi 

decoder for constraint length 9 and bit rate 1/2 is 

implemented using VHDL and simulated using XILINX ISE 

tools. Synthesis is done using Xilinx ISE Design Suit 14.3 

tool. The working of the design is cross verified for many 

trials by introducing errors. 
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