GEOG66] - Digital Image Processing Dr. Andrew Klein
Laboratory Exercise 1

Introduction
This lab iz meant az an mntroduction to the regions of the electromagnetic spectrum
commonly used for terrestrial remote senszing. It iz dezigned to give you a feel for the sources and

magnsudes of energy available in various regions of the electromagnetic spectrum az well as an
introduction to the wavelengths and frequencies used in typical remote zensing applications.

Assignment

1. Generate two Plank curves: one for the sun (T=6000 K) and one for the earth {T=300" K).
Each spectral curve should run from 0.2 to 15 «m with a spectral interval of 0.1 «m.
I would do this using a Spreadsheet and can give you hinis if you meed

2. Using Wein's Dizplacement Law calculate the wavelength of maximmm emiszion for both curves
(show your work).

3. Calculate the amount of solar and terrestrial radiation tn the following regions of the
electromagnetic spectrum and the ratio between the solar and terrestrial radiation at each

wavelength.
Before comparing numbers it iz neceszary to realize that only a small fraction of the energy emitfed by
the sum iz incident upon the earth The sun har a radius of 6.96x10° m while the distance from the
sarth to the sum iz 1 50x10" m. Thur all the energy emitted by the run with an area of 46,96 x

10° my* expands to cover an arsa 471,53 x 10 m) at the distancs of the sarth fo the sum. Thus
fo compare the terrestrial and zolar emittancs values the solar values have fo be adjusted by a factor
of (696 x IPm) 7 (1.3x 10" mf or 215 x 107

A The vizible region of the spectrum (0.5 «m)
B. The thermal mfrared region of the spectrum (10 «m)

C. A bandpass located at 3.9 «m. This wavelength is emploved i the GOES Imager
mztrument that 1z flown aboard NOAA's Geostationary Operational Enviemnmental
Satellites that provide coverage of the United States, primarily for meteorological

Now I want yvou to think about dmrnal (day /night) changes in the energy recerved over a

desert region that heats up durnng the day and cools down at nught at thiz wavelength.

1) Will zolar or terrestrial radiation dominate during the day?

i) Will zolar or terrestrial radiation dominate duning the mght?

111} Make a simple graph showing what vou believe to be the contnibutions of solar and
terrestrial components over the course of a day (I would like to zee two corves — one

for solar and one for terrestrial While, I am not so miterested in the absolute
magnitudes of the mncident radiation, I am interested in the relative contributions)

D. A bandpass at 89 GHz. Also explain what wavelength this commesponds to and what resion
of the electromagnetic spectrum it iz .



4. Lzt n order from highest to lowest spatial rezolution, the relatrve pxel size vou would feel
would be required to obtain an equally precise meazurement of the amount of energy in each of

the bandpasses in (3).

3. Complete the following table. For entries with a range of wavelengths or frequencies use the
mimber i parenthesis.

EM Region Wavelength (A) Frequency (U)
passIve MICTOWaVE 19 GH=
passive MICTOWAVE 22 GH=
passive MmicToWave 37 GH=
passive MmICTOWave 85 GH=z
Radar - X band 240-37% (3cm)

Radar - C band 375 -7 5 cm (5 cm)
Fadar - L band 15-30cm (20 cm)
Fadar - P band 30 - 100 em (50 cm)
Thermal Infrared g - 14 «m (10 ocm)
Short Wave Infrared (SWIR) | 13 -3.0 cm (2.1 oxm)
Near Infrared (NIE) 0.7 - 1.3 cem (0.9 em)
Visible (VIS) 04 -0.7 ccm {035 ocm)




