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Week 2, 26 January 2009: Physics of Aerial Photography;
Cameras and Films; Coordinate Systems and Projections
(Mapping).
Workshop:image Acquisition

Business

AWho are you?
A Computer Accounts
A Door Locks
A Lecture:
i Physics of Aerial Photograph (Abridged)
7 Coordinate Systems and Projections
T Image Acquisition
i Aerial Photography Programs
i Cameras and Films
A Workshopi Reading maps

Last Time

A Introduction

A Very brief history of Aerial Photography
including pigeons, balloons, and hypersonic
aircraft

A Types of aerial photographs
A Basics of air photo interpretation
A Visit to Map and Imagery Library

Who Are You?

A Class List
A Name, major, interest, something personal.



Physics of Aerial Photography

Wave Model of Electromagnetic Energy
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Wave Model of Electromagnetic Energy
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Particle Model of EM Energy

Particle Model EMR composed of a collection of discrete, particle
like objects calledjuanta or photons in which
electromagnetienergy is transferred at the speed of light.
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Inverse relationship between wavelength and energy
(energy of a photon varies inversely with wavelength)



Electromagnetic Spectrum of
Radiant Energy
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Solar and Terrestrial Energy
Distribution by Wavelength

Uttraviolet Visible Infrared

Solar Emissions:
8% UV, X-ray,

Solar radiation
to Earth

and Gamma 2
wavelengths; 2
47% visible, and@T -
[ Earth's infrared -
45% Infrared. &2 emission 1o space
B& [ 1
s L W A
T 1

Wavelength (micrometers, um)

In remote sensing, we are largely concerned with REFLECTED
RADIATION. This is the radiation that causes our eyes to see colc
causes infrared film to record vegetation, and allows radar images
the earth to be created.

The source of a vast majority of this reflected radiation is the sun.

Reflection of colours

Visible Reflected
spectrum par
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Absorption of the Sun's Incident Electromagnetic Energ

Absorption

Rayleigh and Mie Scattering

Atmospheric Seattering

Rayleigh Scattering
a. () Gas molecule

Mie Scattering A
b. Smwoke, dust

Non-selective Seattering
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Photon of eleciromagnetic energy
modeled as a wave

Fig. 213 from Jensen

by Various Atmospheric Gases
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Some Light is Absorbed

Latent heat transfer (

- —1g =y -110 498
Energy gained and lost by Earth's surface

Direct and diffuse radiation absorbed
by Eanth's surface

Some Light Is Reflected

Albedo value:
(% reflected)

Earth's albedo

Crops, grasslands

0%-25%

Albedo: reflective quality of a surface, expressed as
percent of incident light reflected.



Atmospheric Alteration of Radiant Energy
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Spectra of Different Materials
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Fundamental Principle of Studies Using Remote Senbimy:
any given materiathe amount of radiation that is reflected
(absorbed, transmitted) varies with wavelength.



