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TOPIC  1

INTRODUCTION  TO 
SATELLITE  COMMUNICATION 
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What is Satellite?

Structure of satellite
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Satellite Orbit 

Circular orbit 
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L C u a

5



6



7



8



 

 

 

9



 

10



 
  

11



Spot
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Satellite orbits 

SUMMARY / RECAP
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SYSTEM ELEMENTS
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 f. Antenna 

-

Two basic elements:

satellite.

satellite
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                  - Antennas

-
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Satellite Antenna

-

produce spot beams. 

Aperture

i - Wire antennas

Wire antennas

Horn antennas

 

19



EXERCISE  1
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1. IF modulator

Con ert uplin  si nal
4 or 1   to IF  M   

Con ert IF  M  to uplin  si nal
 or 14 
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Intelsat

-

-
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to a 

countries.

EUTELSAT

ASIASAT,  MEASAT

ACeS 

          

 - Satellite orbital
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Satellite -

conferences. 
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A -
satellite -

and 
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Measat 3a/3b/5

to Indonesia.

-

 

http://www.measat.com/measat-fleet/
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C band
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What is mul ple access?
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frequencies.  

-
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TDMA Frame Structure
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as noise.

-
onal codes are used. 
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Example
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3.  
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Example 1

 

Example 2
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Example 3
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[PR] = [EIRP] + [GR] – [LOSSES]
Recei ed 
po er is er  
small in 
pico a s

PR] = [EIRP] + [GR] – [LOSSES]PR] = [EIRP] + [GR] – [LOSSES]
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C/N = EIRP + GR Losses  TN – N
C/N = EIRP + G/T Losses   – N in d

=   EIRP  – 10 lo 4 ˆ2 Losses  
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Example 4a

Example 4b

Example 5
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Example 6

Example 7

[C/N] D= [EIRP]D + [G/T]D [LOSSES] D [K] – [ ]
= 27 W + 30 /K – 196  + 228.6 – 75.56 H
= 14 
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FORMULA

Gain transmit and receive
G (dB) = 20.4 + 20 log f (GHz) + 20 log D (m) + 10 log  

EIRP transmit or receive
EIRP (dBW) = Pt (dBW) + Gt (dB)  or 
EIRP(dBw) = Pt  - Lbo - Lbf +  Gt

Path loss uplink or downlink
Lp (dB) = 92.4 + 20 log R (km) + 20 log f (GHz) 

Power receive 
Pr = EIRP + Gr – Losses Losses = Lp + Lbo+Lbf +La

Carrier to noise uplin  and do nlin
C   IR   R - Losses -  - T     or 
C   IR   T - Losses -   
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Exercise
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Exercise
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3.5  VSAT

        b. Satellite 
        c. Remote Site 

-
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3.5  VSAT
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49



-

teleport.

50



satellite footprint. 

infrastructure.

distance.
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SUMMARY / RECAP
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Frequenc
an

Primar  Applica on

HF, VHF rimaril used for earl arnin and o er-t e- ori on
radars

UHF 300 M 1 G Used for arl arnin radars Wind pro lers

L ban 1G 2G Used for Air Route Sur eillance Radars.
Used b rst ci ilian remote sensin American satellite
carr in SAR S ASAT and Japanese J RS-1 satellites L
band SAR and ASA airborne s stem.

S ban Used on board t e Russian ALMA satellite Ma ellan
mapped enus

C ban Commonl used on airborne CCRS Con air-5 and ASA
AirSAR and spaceborne s stems includin RS-1 and 2 SAR

radar al meter and RA ARSAT.

X an Used on airborne s stems for militar reconnaissance and
terrain mappin

Ka, K, an  Ku
ban s

Used in earl airborne radar s stems but uncommon toda .
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amplitude but smaller.
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Pulse Ra ar CW Ra ar

Sin le antenna Required 2 antenna

i es Ran e  Al tude o Ran e  Alt. Info

Suscep ble to Jammin More di cult to Jam but 
easil  ecei ed

sical Ran e determined b  
W and RF

Amp can be tuned to loo  for 
expected Frequencies

occur.
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 c. Antenna. 

60



TRANSMITTER 

DUPLEXER 

NTENNA SYSTEM 

RECEIVER 

NDICATOR

Exercise 1
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Example

A monopulse secon ar
sur eillance ra ar
antenna loo s li e a la ce 
fence  mounted on top of an
antenna of a primar  ra ar 
parabolic re ector
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• Tar et ran e  = 
c
2

where c = spee  o  li ht
= roun  trip me

Tar et
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1. Material o  the tar et

2. Sur ace area o  the tar et.

3. T pes o  sur ace o  the tar et. 

4. Distance o  the tar et.
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T e ects on Tar et Response of Aspect and Surface Texture
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Antenna Gain

-

-
ered.
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Antenna Gain

-

-
ered.
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Example 1

• Formula ran e  R ct 2  R in meter  m t in s

• T e distance   in nau cal mile to t e remote tar et also can 
be calculated usin  simple expression

 T 12.3   T in µs
•  in ard d  is t e common unit of distance measurement. 

Radio si nal tra els 32  d µs and can  be compute  as 
  1 4T  T in µs

• T e distances are expressed in ilometers or nau cal miles 1 
M  1. 52 m .
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Determining Altitude

Slant Range

Altitude

Angle of Elevation

Altitude = slant range x sin0 elevation

Tri onometric  ormula 
Sin = al tu e/ran e

Azimuth Angular Measurement
Relative Bearing = Angle from ship’s heading.
True Bearing = Ship’s Heading + Relative Bearing

N
Ship’s Heading
    Angle

Target Angle

76



antenna.
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TRANSMITTER POWER

RECEIVER POWER

• Speed can be compute usin  t e follo in  formula

V  fd  2

W ere  fd  frequenc  di erence bet een  transmi ed and 
re ected si nal  

 a elen t  of transmi ed si nal  m

V  speed bet een t o ob ects  m s

TRY   Calculate t e elocit  of t e e icle if t e 
frequenc  di erence bet een t e transmi ed si nal and 
recei ed si nal is 4  and use t e 15  frequenc  
si nal for t e antenna.  ans  4 ms -1

Hzf

V
f

m
x

x
f
c

sm
x

mx
V

d

d

49.4657
0167.0

)89.38(2

2

0167.0
1018

103

/89.38
)6060(

1000140

9

8
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scenario

Pt

Pr
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Example

Exercises

�

43)4(

2

R
rGtGtP

rP

8103

630/28
630

8.2log
)log(10

28

xc

dBG
x

antix
xG

dBG

pWx
x

k
rP

m
x

x

0346.0@141046.3221024.1

428652000

4)50000(3)4(

)12(2)03.0)(630)(630)(100(

03.091010

8103

Answer : Pr= 50 pW
ps .pasternac .com t-calculator-radar-

ran e.aspx
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Example
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PRT
pwPP pkavg

W ere

• a  a era e po er

• p  pea  po er

• p    pulse idt

• prt  pulse repe on me

PRT
pwPP pkavg

• T e dut  c cle is a ra o of t e me on to t e me o  of t e transmi er.
• ecause 1 RT is equal to RF  t e formula ma  be ri en as follo s

• T e product of pulse idt  p  and pulse-repe on frequenc  prf  is 
called t e UTY CYCL  of a radar s stem. T e formula for dut  c cle  

PRFpwPP pkavg

PRFpwCycleDuty _
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cycleDutyPP pkavg _
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Exercise 1
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Noise

 

1.   oise

2.   Clu er

3.   Jammin
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Can cause decrease of radar performance
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• xample      Fi ure  noise-modulated 
ammin  the ammer in 150° F-
and radar

88



89



90



91



special data.
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SUMMARY/RECAP

 5. Radar measurement

 

94



REFERENCES

                 

Satellites   

 

SATELLITE AND RADAR COMMUNICATION SYSTEM 



   e ISBN 978-967-2240-40-2

  Satellite & Radar
Communication System

9 7 8 9 6 7 2 2 4 0 4 0 2


