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RADAR  DEFINITION

1. The word Radar 

evolved as  an 

abbreviation for:

 Radio Detection And 

Ranging.

2. Radar is a system  

that uses 

electromagnetic 

system for the 

detection and for 

location of objects. 



ENGLISH DICTIONARY  DEFINITION

• Radar has over time become an English language noun.
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WHAT IS RADAR?

BEST ANSWER

• Radar is an electromagnetic system for the 

detection and location of objects that reflect 

electromagnetic waves such as aircraft, ships, 

spacecraft, vehicles, people, and the natural 

environment. 

• It operates by radiating energy into space and 

detecting the echo signal reflected from an 

object or target.
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SIMPLE BLOCK DIAGRAM OF A RADAR SYSTEM

𝑡𝑑

Time Delay 𝑡𝑑 can displayed 

on a CRO or processed by a 

computer and displayed as 

distance.

Pulse

Generator

Display can 

be raw or 

synthetic

The antenna system can single 

(Monstatic) or Double (Bi-static)



TARGET PARAMETERS – OBSERVABLE BY RADAR

1. Target range 

2. Target angles (azimuth & 

elevation)

3. Target size (radar cross section)

4. Target speed (Doppler radar)
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MEASUREMENT OF RANGE
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2𝑅 = 𝑐𝜏

𝑅 =
𝑐𝜏

2

 𝑤ℎ𝑒𝑟𝑒 𝑐 = 3 × 108 m/s

𝜏



UNDERWATER COMMUNICATION & RANGING - SONAR

1. Sonar (Sound Navigation and 

Ranging) is helpful for 

exploring and mapping the 

ocean because sound waves 

travel farther in the water than 

do electromagnetic waves.

2. Using sonar, we know the 

deepest part of the ocean is 

called the Challenger Deep is 

located beneath the western 

Pacific Ocean.

3. Challenger Deep is 

approximately 10,935 meters 

(11 km)  deep.
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ULTRASOUND IMAGING /01

1. Ultrasound imaging uses a dual-

function piezoelectric transducer. 

Sound waves are transmitted into 

the body where they are at least 

partially reflected. 

2. The echo causes the piezoelectric 

transducer to produce an electric 

current which is amplified and 

used to produce the soft-tissue 

image.
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ULTRASOUND IMAGING /02

Pulse Repetition 

frequency (PRF) = 

1- 10KHz

Pulse frequency, 

pf = 2.4 -14 MHz

Further reading:

https://radiologykey.com/physical-principles-of-ultrasound/



MEASUREMENT OF SPEED

Speed can be measured by 

a) Making many range 

measurements over time 

and evaluating:

𝑠 =
∆𝑅

∆𝑡

b) Using the change in 

frequency of the echo 

signal, i.e Doppler effect
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COMMON RADAR APPLICATIONS

Stealth bomberPrimary Radar 

System

Remote measurement of 

speed of balls e.g. Tennis.

Self-regulation speed limit system



AIRPORT NAVIGATION – AIRCRAFT POSITION 

USING A RANGING RADAR
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a) Used by Air traffic controller to 

control aircrafts (landing and take-off)

b) Used by Aircraft accident 

investigators

Rotating Antenna
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AIRPORT NAVIGATION – DOPPLER WEATHER 

RADAR



EXPLORATION RADAR 
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BLOCK DISAGRAM OF A BASIC MONOSTATIC 

PULSE RADAR SYSTEM
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BASIC PULSE RADAR TRANSMITTER

Transmitter

Creates  pulses and modulates it using 
Amplitude Shift Keying (ASK) to create a high 
frequency pulse train.
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PULSE RADAR RECEIVER

Receiver 

detects the echo from the target (also called 

scatterer), amplifies it and feeds the signal to the 

display unit. 
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PULSE RADAR DUPLEXER

Duplexer

1. Isolates the transmitter and receiver during 

transmission and reception.

2. Protects the receiver from high power transmitter and

3. Allows use a single transmitter/receiver antenna.



BASIC PULSE RADAR DISPLAY
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1. Raw video displays are simply oscilloscopes that display the detected and 

amplified target return signal (and the receiver noise). 

2. They require a human operator to interpret the various target noise and clutter 

signals.

A ghost is a phony target that usually fades in 

and out and could be caused by birds, weather, 

or other unwanted temporary reflections.



BASIC PULSE RADAR SYNCHRONIZER
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Synchronizer:

1. Sets transmitter parameters such as Pulse duration and Pulse Repetition 

Interval (PRT)

2. Provides the time-base to the display (recall display is an oscilloscope)

Time-Base

Pulse 

Parameters
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HISTORY OF THE RADAR – EARLY YEARS

Heinrich Hertz

German Physicist

1857-1894

• In 1887, Heinrich Hertz began 

experimenting with radio 

waves in his laboratory

• He discovered that some 

materials reflected radio waves 

while others absorbed them.

• Today his name is used as the 

SI unit for frequency, i.e the 

Hertz (Hz)
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HISTORY OF THE RADAR – EARLY YEARS

• In 1904, Christian Huelsmeyer, 
developed a system to avoid collisions 
of ships and boats using the 
telemobilescope – a rudimentary radar 
system that could detect ships up to 3 
kms.

Christian Huelsmeyer

German Engineer

1881-1957
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INVENTION OF THE MODERN RADAR

1. Sir Robert Watson-Watt published a paper in 
1935 entitled ‘Detection of Aircraft by Radio 
Methods”

2. In the same year, a German Company called 
GEMA demonstrated the first commercial radar 
system.

3. Similar developments were taking place in USA 
and Britain.

4. Britain was the first country to exploit the 
system for air defence during the 2nd World 
War.

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.692.262&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.692.262&rep=rep1&type=pdf
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PLAN-POSITION INDICATOR

1. In 1941 Ground 
Controlled Intercept 
Stations were developed 
where the antenna was 
rotated mechanically and 
signals displayed on a 
CRT screen  in a pattern 
call the Plan Position 
Indictor.

2. This simplified the 
amount of work 
performed by operators  
to track a target



LANDING JKIA - NAIROBI
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• All aircrafts landing at JKIA 

approach from the Ngong 

Hills direction.

• Sectored PPI display is used.
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