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Chapter 5

Viterbi Decoder: A Review and Implementation

Noorainani Ainina Bt. Md Noor Albakri and Othman O. Khalifa

5.1. Introduction

Viterbi decoding was developed by Andrew JI. Vilerbi, a founder of Qualcomm
Corporation. His seminar paper on the technique is "Lrror Bounds for Convolu-
tional Codes and an Asymptotically Optimum Decoding Algorithm," published in
[EEE Transaciions on Information Theory, Volume IT-13, pages 260-269, in
April, 1967, There are 3 types of decoding algorithms which are Viterbi decoding,
Sequential decoding and Threshold decoding. However, Viterbi decoding is the
most often used for decoding convolutional codes. Therelore, it is important to
understand the encoding part fiest, which is convolutional encoding befvre pro-
ceed to decoding algorithm, [lowever, the Viterbi decoding is still the main focus
in this chapter. Convolutional encoding with Viterbi decoding is a Forward Error
Correction (FECY) technique that is particularly matched to a channel in which the
transmitted signal is corrupted mainly by Additive White Gaussian Noise
{AWGN). For years, convolutional encoding with Viterbi decoding has been pre-
dominant for FEC technique wsed in space communication,

5.2. Convolutional Coding

Convolutional codes are widely used to encode digital data hefore trunsmission
through naisy or error-prone channels. During encoding, & input bits are mapped
to # outpul bits to give a rate &/m coded bit stream. The encoder consists of a shift
register of £L stages. where L is described as the constraint length of the code,

In order to describe the convolutional enceding process. it is much easier to go
through an example [3]. Figure 3.1 shows a simple convolutional coder suitable
for incorporating forward error correction into 4 transmitted message.

Fig. 5.1. Typical Convolutional coder





