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Elements of digital commu. sys.
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System considered
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The ASCII Coded Character Set
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[The ARRL Handbook for Radio Communications 2013]
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Example: ASCII Encoder
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Character Codeword

⋮
E 1000101

⋮
L 1001100

⋮
O 1001111

⋮
V 1010110

⋮

Source
Encoder

Information 
Source

“LOVE”
“1001100100111110101101000101”

>> M = 'LOVE';
>> X = dec2bin(M,7);
>> X = reshape(X',1,numel(X))
X =
1001100100111110101101000101

MATLAB:

c(“L”) c(“O”)    c(“V”)    c(“E”)



Example: ASCII Encoder and BSC
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System considered
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THE WIZARD OF OZ   (1900)
written by L. Frank Baum

Introduction

Folklore, legends, myths and fairy tales have followed childhood
through the ages, for every healthy youngster has a wholesome and
instinctive love for stories fantastic, marvelous and manifestly
unreal. The winged fairies of Grimm and Andersen have brought more
happiness to childish hearts than all other human creations.
Yet the old time fairy tale, having served for generations, may
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Results
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 The whole book which is 
saved in the file “OZ.txt” has 
207760 characters 
(symbols).

 The ASCII encoded string has 
207760×7 = 1454320 bits.

 The channel corrupts 14545 
bits.

 This corresponds to 14108 
erroneous characters 
(symbols).
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 The file “OZ.txt” has 207760 
characters (symbols).

 The ASCII encoded string has 
207760×7 = 1454320 bits.

 The channel corrupts 14545 
bits.

 This corresponds to 14108 
erroneous characters 
(symbols).

>> ErrorProbabilityoverBSC
biterror =

14545
BER =

0.010001237691842
theoretical_BER =

0.010000000000000
symerrror =

14108
SER =

0.067905275317674
theoretical_SER =

0.067934652093010
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 The file “OZ.txt” has 207760 
characters (symbols).

 The ASCII encoded string has 
207760×7 = 1454320 bits.

 The channel corrupts 14545 
bits.

 This corresponds to 14108 
erroneous characters 
(symbols).

0.01

 A character (symbol) is successfully 
recovered if and only if none of its bits are 
corrupted.

BER

SER


