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Abstract 

'Development of a Computer Simulated Digital 

Communication System' 

/ 

This project deals with the design and development of a software program to 

simulate a digital communication system, using simple or coded PCM signals and 

Matched filter detection. The digital communication system is basically consisted of a 

data generator to produce a random bit stream, the noise generator to introduce noise 

to the signal, the matched filter detector to maximize the signal to noise ratio at the 

receiver and the error counter. 

The program, written in Matlab programmmg language, can be used as a 

laboratory demonstration system and enables the user to realize the operation of the 

digital communication system. Through the software the operator can visualize, on a 

step by step basis, the transmission of digital signals from one point to another and at 

the same time experiment with different features offered in the program. 
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INTRODUCTION 

C H AP T E R 1 Introduction 

It is difficult to imagine what modern living would be like without ready access to 

reliable, economical, and efficient means of communication. Communication systems are 

found wherever information is to be transmitted from one point to another. Telephone,. 

radio, and television are common, everyday examples of communication systems. It"i's 

hardly an overstatement to say that today communication systems are not only nece<S~ry 
, 

to business, industry, banking, and the dissemination of information to the public, but 

also essential to the national welfare and defense. [5] 

This project deals with the design, implementation and experimental evaluation of a 

simulated digital communication system using simple or coded PCM signals and 

Matched filter detection. The communication system is basically consisted of a data 

generator to produce a random bit stream, the noise generator to introduce noise to the 

signal, the matched filter detector to maximize the signal to noise ratio at the receiver and 

the error counter. 

The project can be used as a laboratory demonstration system and enables the user 

to realize the operation of the digital communication system as well as to experiment with 

different features. As soon as the program is executed the operator can choose the kind of 

signal to be transmitted and the amount of noise to be inserted. Then there is a view of 

the filtering steps and errors produced. Furthermore there is the option of running a 

performance test at any desired noise level and viewing the results. The program is 

written in Matlab, an interactive system and programming language for general scientific 

and technical computation. [7] This project can find applications in places where the 

study of telecommunications is involved. It can be used as a helping tool for the 

instructor to familiarize students with digital communication systems. 

The report is divided in six chapters. The first chapter deals with the introduction, 

the second and third are considered with the design, the forth shows the output results, 

chapter five discusses the performance evaluation and finally chapter six is devoted to 

discussion and conclusions. 


