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GEO 4120c Air Photo Interpretation

Week 2, 26 January 2009: Physics of Aerial Photography;  

Cameras and Films; Coordinate Systems and Projections 

(Mapping).

Workshop: Image Acquisition

Last Time

ÅIntroduction

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

ÅTypes of aerial photographs

ÅBasics of air photo interpretation

ÅVisit to Map and Imagery Library

Business

ÅWho are you?

ÅComputer Accounts

ÅDoor Locks

ÅLecture: 

ïPhysics of Aerial Photograph (Abridged)

ïCoordinate Systems and Projections

ïImage Acquisition

ïAerial Photography Programs

ïCameras and Films

ÅWorkshop ïReading maps

Who Are You?

ÅClass List

ÅName, major, interest, something personal.
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Physics of Aerial Photography

Waves, Wavelength (), Frequency ()

Wave Model of Electromagnetic Energy

c = 

c

c

c = speed of light 

(constant)

299,792,458 m s-1

Wavelength (), 

Energy

Wave Model of Electromagnetic Energy

Q = hc /

Q = energy in one 

photon (J); note that 1 J = 

0.2390 cal (small calorie)

h = Planckôs constant

(6.626068 × 10-34 m2 kg s-1, or J s-1 )

c = speed of light
The longer the 

wavelength, the lower its 

energy content

Particle Model of EM Energy
Particle Model EMR composed of a collection of discrete, particle-

like objects called quanta or photons, in which 

electromagneticenergy is transferred at the speed of light. 

Inverse relationship between wavelength and energy 

(energy of a photon varies inversely with wavelength) 
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Electromagnetic Spectrum of 

Radiant Energy

Short Wavelength

High Frequency

High Energy

Long Wavelength

Low Frequency

Low Energy

In remote sensing, we are largely concerned with REFLECTED 

RADIATION. This is the radiation that causes our eyes to see colors, 

causes infrared film to record vegetation, and allows radar images of 

the earth to be created. 

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

Solar and Terrestrial Energy 

Distribution by Wavelength

Solar Emissions:

8% UV, X-ray, 

and Gamma 

wavelengths; 

47% visible, and 

45% Infrared.

Some Light is Scattered
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Rayleigh and Mie Scattering

Fig. 2-13 from Jensen

Some Light is Absorbed

Need image of absorption

Absorption of the Sun's Incident Electromagnetic Energy 

by Various Atmospheric Gases

Jensen, 2000

Some Light Is Reflected

Albedo: reflective quality of a surface, expressed as

percent of incident light reflected.
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Atmospheric Alteration of Radiant Energy

Absorbance/Reflectance Spectrum

Names of ñbandsò

Spectra of Different Materials

Fundamental Principle of Studies Using Remote Sensing: For 

any given material, the amount of radiation that is reflected 

(absorbed, transmitted) varies with wavelength. 

= 0.55 m

= 0.85 m


