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An Introduction to Radar

BASIC RADAR

Radar is an electromagnetic system for the detection and location of reflecting objects
such as aircraft, ships, spacecraft, vehicles, people, and the natural environment. It oper-
ates by radiating energy into space and detecting the echo signal reflected from an object,
or target. The reflected energy that is returned to the radar not only indicates the presence
of a target, but by comparing the received echo signal with the signal that was transmit-
ted, its location can be determined along with other target-related information. Radar can
perform its function at long or short distances and under conditions impervious to opti-
cal and infrared sensors. It can operate in darkness, haze, fog, rain, and snow. Its ability
to measure distance with high accuracy and in all weather is one of its most important
attributes.

The basic principle of radar is illustrated in Fig. 1.1. A transmitter (in the upper left
portion of the figure) generates an electromagnetic signal (such as a short pulse of
sinewave) that is radiated into space by an antenna. A portion of the transmitted energy
is intercepted by the target and reradiated in many directions. The reradiation directed
back towards the radar is collected by the radar antenna, which delivers it to a receiver.
There it is processed to detect the presence of the target and determine its location. A sin-
gle antenna is usually used on a time-shared basis for both transmitting and receiving
when the radar waveform is a repetitive series of pulses. The range, or distance, to a tar-
get is found by measuring the time it takes for the radar signal to travel to the target and
return back to the radar. (Radar engineers use the term range to mean distance, which is



