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Why modulation ?

I. Long distance communication 

• The message signal is low frequency signal 
that cannot be transmitted over the 
transmission channel directly. 

• These channels are suited for transmitting 
high frequency signal for long distance.



II. Interference

• In radio communication, signals from various 
sources are transmitted  through a common 
media, that is open space. 

• This cause interference among various signals, 
and no use full message is received or recovered 
by the receiver.

• The problem of interference is solved by 
translating the message signals to different 
radio frequency spectra (frequency translation)





Modulation improves the strength of 
the signal without disturbing the 
parameters of the original signal.



What is Modulation?

• A message carrying a signal has to get 
transmitted over a distance and for it to 
establish a reliable communication, it needs to 
take the help of a high frequency signal which 
should not affect the original characteristics of 
the message signal.



• A high frequency signal can travel up to a 
longer distance, without getting affected by 
external disturbances. 

• We take the help of such high frequency signal 
which is called as a carrier signal to transmit 
our message signal.

• Such a process is simply called as Modulation.



Need for Modulation

• Baseband signals are incompatible for direct 
transmission. 

• For such a signal, to travel longer distances, its 
strength has to be increased by modulating 
with a high frequency carrier wave, which 
doesn’t affect the parameters of the 
modulating signal.



Advantages of Modulation

• Reduction of antenna size

• No signal mixing

• Increased communication range

• Multiplexing of signals

• Possibility of bandwidth adjustments

• Improved reception quality



Modulation process 

Message or Modulating Signal

• The signal which contains a message to be 
transmitted, is called as a message signal. 

• It is a baseband signal, which has to undergo 
the process of modulation, to get transmitted. 

• Hence, it is also called as the modulating 
signal.



Carrier Signal

• The high frequency signal which has a certain 
phase, frequency, and amplitude but contains 
no information, is called a carrier signal.

• It is an empty signal. It is just used to carry 
the signal to the receiver after modulation.



Modulated Signal

• The resultant signal after the process of 
modulation, is called as the modulated signal. 

• This signal is a combination of the modulating 
signal and the carrier signal.



Example



Types of Modulation



Continuous-wave Modulation

• In continuous-wave modulation, a high 
frequency sine wave is used as a carrier wave. 

• This is further divided into amplitude and 
angle modulation



Amplitude Modulation.

• If the amplitude of the high frequency carrier 
wave is varied in accordance with the 
instantaneous amplitude of the modulating 
signal, then such a technique is called 
as Amplitude Modulation.















Angle Modulation

• If the angle of the carrier wave is varied, in 
accordance with the instantaneous value of 
the modulating signal, then such a technique 
is called as Angle Modulation





Frequency Modulation

• If the frequency of the carrier wave is varied, 
in accordance with the instantaneous value of 
the modulating signal, then such a technique 
is called as Frequency Modulation





Phase Modulation

• If the phase of the high frequency carrier 
wave is varied in accordance with the 
instantaneous value of the modulating signal, 
then such a technique is called as Phase 
Modulation.

















• https://www.youtube.com/watch?v=mHvV_Tv
8HDQ

https://www.youtube.com/watch?v=mHvV_Tv8HDQ


Radio frequency spectrum 

• The radio spectrum is the part of 
the electromagnetic
spectrum with frequencies from 30 Hz to 
300 GHz.

• Electromagnetic waves in this frequency 
range, called radio waves, are widely used in 
modern technology, particularly 
in telecommunication.







Demodulation

• Demodulation is extracting the original 
information-bearing signal from a carrier 
wave. 

• A demodulator is an electronic circuit (or 
computer program in a software-defined 
radio) that is used to recover the information 
content from the modulated carrier wave.





super heterodyne receiver

• A superheterodyne receiver uses signal mixing 
to convert the input radio signal into a steady 
intermediate frequency (IF) that can be 
worked with more easily than the original 
radio signal that has a different frequency, 
depending on the broadcasting station.



Heterodyning

• The process of mixing two signals having 
different frequencies to produce a signal with 
new frequency is called as heterodyning.














