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Chapter content

Communication systems

Communications Transfer of information from one place to another
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Elements of Communication systems <&¥bai¥) alai <l oSa

Components/subsystems act together to accomplish information transfer/exchange
Requirement of communication systems

= Rate of information transfer <blall J& Jaxa
The rate of information transfer is defined as the amount of information that must be
communicated from source to destination.

DAY e e Ll iy ) il shaall BaeS a i) Ji Jone

= Purity of signal received 4aliuall 3 jLaY) ¢l&
The received signal must be the same as the transmitted signal

(sba sum 5T (y52) Al all 3 LAY L o (555 O oy Ayl 3 LY
*  Simplicity of the system <Ylaiy) alas Aaloy
Any communication system must be convenient to be effective and efficient and easy to use
= Reliability alic¥!
Users must be able to depend on a communication system.

It must work when needed and transmit and receive information without errors or with an
acceptable error.
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convert the message to a form suitable for the communication system
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Transmitter

Processes the input signal -> to produce a transmitted signal that suited the characteristic of
transmission channel.
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Channel (Transmission medium)
A medium that bridges the distance from source to destination.
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Channel (Transmission medium)(Jdb_¥! 3L8) Juu )Y Jas g e AL

»  Atmosphere (free space) ¢!sel
= coaxial cable

* fiber optic & pall @3

=  waveguide

Signal undergoes degradation from noise, interference, and distortion
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Transmission systems can be evaluated according to five (5) main criteria:
ioailiad 0 G Jlu Y ekl auli (Sa
»  Capacity 4=
YL alas aladin | gaadaion A cpeadival) dae
= Performance ¢-Y)
VLY ol gl
* Distance 4slul
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»  Security oY)
Ll oLl Ly pusi e 5 e sheall (el e Jaliad) e Juai¥) olsi 5 08
»  Cost4akill

The two main categories of channel commonly used are:

® Line (conducted media)
=  Free space or radiated media

Receiver

To extract the desired signal from the output channel and to convert it to a form suitable for
the output transducer.
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Converts the electrical signal at its input into a form desired by the system used.
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Losses in Communication systems

= Attenuation s LY JSG

e Reduces signal strength at the receiver

= Distortion 3_ L&Y s 533
o  Waveform perturbation caused by imperfect response of the system to the
desired signal itself

Letind o sllaall 5 LanU CYLai¥) ala Jad 5 Carn Gadny 5 L3 o o3
e Equalizer can be used to reduce the effect

4l 3l Q8 Equalizer aladdiul

= |nterference s_LaY) Jalx

e Contamination by extraneous signals from human sources

G AY) L Al @ LEY) ae Al jall 3 LEY) Jalx

= Nojse sba gall
e Random and unpredictable electrical signals from internal or external to the
system

aala gl aldaill Jals e jaead L Ll (S Y 5 40 sdie elia g

e The term SNR (signal to noise ratio) is used to measure performance (noise)
relative to an information analog signal

e The term BER (Bit Error Rate) is used in digital system to measure the
deterioration of the signal
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SNR BER

(signal to noise ratio) (Bit Error Rate)

used to analog signals used in digital system
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Analog Vs Digital Communication

Analog Communication Digital Communication

Disadvantages: Advantages:
= Expensive & = |nexpensive s
= No privacy preserved<le siaall ;dli o) dua pad a5 Y =  Privacy preserved (Data encrypt) _idi 5 dua sad 2
* Cannot merge different data 3.« (& <lin (e S Eu (S Y bl

Baal = Can merge different data ¢ JiS) & 5 ULl as S
* No error correction capability Sas ) Gl musaal (S Y B2l g5 e Al

Uas ol Lt = Error correction <) musaal S
Advantages: Disadvantages:
* Smaller bandwidth J8 (g3 5 s = Larger bandwidth _S) a0 s
= Synchronization problem is relatively easier. = Synchronization problem is relatively difficult.
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Baseband Vs Modulated Signals

Baseband signal Bandpass signal
Transmission of original information whether analog | Modulated signal is baseband signal which its
or digital directly into transmission medium original frequency is shifted to higher frequency
= m(t) = s(t)
=  Modulating signal = Modulated signal
modulation J) J& 5 LaY! & modulation J) a3 LSY) a

Baseband signal is not suitable for long distance
communication because
Ay phall clilall J3A Jle )20 Aulic e baseband JI 3L

= Hardware limitation (eg: requires very long
antenna)
bty JEal) Jas e ) hardware ) leay Al 2 gl
(1> dish S
= |nterference with other waves
6AY) Cila sall s baseband J) 3 L) Jals

Types of modulation:

» Analogue modulations are frequency translation method caused by changing the
appropriate quantity in a carrier signal

= Digital modulationis the result of changing analogue signal into binary ones by
sampling and coding

= Keying modulations are digital signals subsequently modulated by the frequency
modulation by using one or other analogue method

Why Modulation xihis sell axiing |3l

* Reduce noise and interference 3 LY & Jalxill 3 clia guall JLl3

= By using proper frequency where noise and interference are at minimum
= Increasing power is costly and may damage equipment

* Frequency Assignment <l sill G calan jill apds
= For TV and radio broadcasting, each station has a different assigned carrier

*  Multiplexing 338 e 8 gl (udi 8 &l L) sae Jlu )
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=  Combining several signals for simultaneous transmission on one channel by
placing each signal on different carrier frequency

By Eng. Emad Mahdy
WhatsApp: +201100184676

https://www.youtube.com/channel/UC2VtseEd46wuDfmDXhfBIAg

https://si-manual.com


https://www.youtube.com/channel/UC2VtseEd46wuDfmDXhfB9Ag

Wireless Transmission

The International Telecommunications Union (ITU) is an international agency in control of
allocating frequencies and services within the overall frequency spectrum

In the United State, the Federal Communications Commission (FCC) assigns frequencies and
communications services for free space radio propagation

=l a

c=3x%x108m/s

» ¢ - light speed (electromagnatic wave speed) (dushliaa s <l da sall de ju) ¢ guall de ju
» 1 - wavelengh Jshl sl
= > frequency >3

Waves Propagation

= Ground wave propagation (f < 2Mhz)

= Dominants mode for frequencies below 2 MHz

= The movement tend to follow the contour of the earth with large antenna size

= Sky-wave propagation (2Mhz < f < 30Mhz)
= Dominants mode for frequencies between 2 — 30 MHz range
= Coverage is obtained by reflection the wave at ionosphere and at the earth
boundaries
= This is because the index refractions of the ionosphere vary with the altitude as
the ionization density changes

= Space wave propagation (LOS) ( f > 30Mhz)

= Dominants mode for frequencies above 30 MHz where in propagates in straight
line

= No refraction and can almost propagates through ionosphere

= Satellite employs LOS radio transmission over very long distance
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= |t offers brad coverage even across the ocean and can handle bulk of very long-
distance telecommunication
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Power measurement (dB vs dBm)

Absolute Power (W) dB Power(dB)
P _
Power p
PaBm = I
Power Gain Pout Pout
pin F.in
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Limitations in Communication Systems
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