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Chapter 3: Signalling 
 
The w orld has becom e a sm aller place due to increased use of signalling. Signals 
are usually transm itted in electric circuits by changing voltage, either as analogue 
signals or digital signals. 
 
FM  =  frequency m odulation, w here the frequency of the signal changes. 
A M  =  am plitude m odulation, w here the am plitude of the signal changes. 
 
Transm itting a signal using a fib re optic cab le 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sam pling is the process of dividing up the w ave form  into equal tim e intervals and 
taking a reading at each of these. 
 
 
 
 
 
 
 
 
 
 
This dem onstrates quantisation errors as there are only 8 possible levels in three bit 
sam pling. Increasing the num ber of bits sam pling w ould give low er quantisation 
errors. 
 
A  telephone using 8 bit sam pling w hich gives 256 levels and an audio CD -RO M  16 
bit sam pling w hich gives 65,536 levels of sam pling. 
 
W here I is the num ber of bits per sam ple and f the sam ple frequency, b the bit-rate 
is given by fIb ⋅= . 
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The bit-rate for an audio CD  is therefore ~705,000 bits s-1. A s error correction is also 
incorporated into audio CD s it is likely several M B of data w ill be transferred every 
second. 
 
A liasing  
 
 
 
 
 
 
 
D ue to sam pling not being frequent enough a m uch low er frequency is 
reconstructed. This effect can be seen as car w heels appear to go backw ards under 
street lam ps and helicopter blades turn backw ards in film s. To counter aliasing at 
least tw o sam ples m ust be taken per oscillation like below . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

…is reconstructed 
from  sam pling as… 
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