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Basics
• Many remote sensing systems record energy over several 

separate wavelength ranges at various spectral 
resolutions. These are referred to as multi-spectral 
sensors. Advanced multi-spectral sensors called 
hyperspectral sensors, detect hundreds of very narrow 
spectral bands throughout the visible, near-infrared, and 
mid-infrared portions of the electromagnetic spectrum. 

• Hyper-: Narrow bands (≤ 20 nm in resolution or FWHM) 
and continuous measurements.

• Imaging spectrometry: the simultaneous acquisition of 
images in many relatively narrow, contiguous and/or non-
contiguous spectral bands throughout the ultraviolet, 
visible, and infrared portions of the spectrum.

• The very high spectral resolution facilitates fine 
discrimination between different targets based on their 
spectral response in each of the narrow bands 



Source: http://satjournal.tcom.ohiou.edu/pdf/shippert.pdf



Airborne Visible 
Infrared Imaging 

Spectrometer 
(AVIRIS) Datacube of 

Sullivan’s Island 
Obtained on 

October 26, 1998

Airborne Visible Airborne Visible 
Infrared Imaging Infrared Imaging 

Spectrometer Spectrometer 
(AVIRIS) Datacube of (AVIRIS) Datacube of 

Sullivan’s Island Sullivan’s Island 
Obtained on Obtained on 

October 26, 1998October 26, 1998

Jensen, 2000Jensen, 2000





Linear and Area Arrays

• Hyperion (EO-1, NASA)
– 220 bands: 400-2500 nm, band width 10 nm
– Pixel size 30 x 30 m, swath width 7.5 km
– 11/21/2000 to present, it is the first satellite-

based hyperspectral remote sensor.

Science information: http://eo1.gsfc.nasa.gov/overview/eo1Overview.html

Data order from: http://edc.usgs.gov/products/satellite/eo1.html

http://eo1.gsfc.nasa.gov/overview/eo1Overview.html


Hyper- and Multi- spectrum
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Summary table: current and recent 
hyderspectral sensors

ESA Mars ExpressOMEGA 351  0.35 to 5.12 µm

7 or 4 nm in 0.5-1.1 microns
13 nm in 1.0-2.7 microns
20 nm in 2.6-5.2 microns

Spectral resolution:

Spatial resolution: 300 m – 5 km



(8 to 12.5 µm)



Cont’



http://www.esa.int/SPECIALS/Mars_Express/SEMUC75V9ED_0.html

http://www.esa.int/SPECIALS/Mars_Express/SEMUC75V9ED_0.html


Field based measurements for 
calibration, validation, and other 

purposes

• http://www.utsa.edu/LRSG/Fieldwork/spec
_measu.htm

• A demo and some results prepared by 
PhD student: Blake Weissling

http://www.utsa.edu/LRSG/Fieldwork/spec_measu.htm
http://www.utsa.edu/LRSG/Fieldwork/spec_measu.htm
http://www.utsa.edu/LRSG/Teaching/EES5053/Lecture/Remote sensing class demo.doc
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