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Fundamentals of Remote Sensing

1. Introduction to Fundamentals

1.2 Electromagnetic Radiation
As was noted in the
previous section, the

il
first requirement for {:} A %
remote sensing is to
have an energy
source to illuminate
the target (unless
the sensed energy is

being emitted by the
target). This energy
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All electromagnetic radiation has
fundamental properties and behaves in
predictable ways according to the basics
of wave theory. Electromagnetic
radiation consists of an electrical field(E)
which varies in magnitude in a direction
perpendicular to the direction in which the
radiation is traveling, and a magnetic field
(M) oriented at right angles to the

C electrical field. Both these fields travel at
the speed of light (c).
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Two characteristics of electromagnetic radiation are particularly important for
understanding remote sensing. These are the wavelength and frequency.
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The wavelength is the length of one wave cycle, which can be
measured as the distance between successive wave crests.
Wavelength is usually represented by the Greek letter lambda
(I). Wavelength is measured in metres (m) or some factor of

metres such as nanometres (nm, 1079 metres), micrometres

(mm, 106 metres) (mm, 1076 metres) or centimetres (cm, 1072
metres). Frequency refers to the number of cycles of a wave
passing a fixed point per unit of time. Frequency is normally
measured in hertz (Hz), equivalent to one cycle per second,
and various multiples of hertz.

Wavelength and frequency are related by the following formula:

r=Ay

where:
A = wavelength (m)

v= frequency (cycles per second, Hz)
¢ =speed of light (3x10%m's)

Therefore, the two are inversely related to each other. The
shorter the wavelength, the higher the frequency. The longer
the wavelength, the lower the frequency. Understanding the
characteristics of electromagnetic radiation in terms of their
wavelength and frequency is crucial to understanding the
information to be extracted from remote sensing data. Next we
will be examining the way in which we categorize
electromagnetic radiation for just that purpose.
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