
HyperspectralRemote Sensing



Definition

ÅHyperspectral data sets are generally composed of 
about 100 to 200 spectral bands of relatively narrow 
bandwidths(5-10 nm), whereas, multispectral data 
sets are usually composed of about 5 to 10 bands of 
relatively large bandwidths (70-400 nm).

ÅHyperspectral imagery is typically collected (and 
represented) as a data cube with spatial information 
collected in the X-Y plane, and spectral information 
represented in the Z-direction.



What is the Difference between Mutispectral and hyperspectral data



SEDA/SAC

WHY HYPERSPECTRAL ?



BENEFITES OF HYPERSPECTRAL

Application What HSI can do? Benefits

AGRICULTURE

Crop Productivity

Crop Differentiation

Crop Stress Estimation

Accurate yield prediction 

and health/infestation 

monitoring

GEOLOGY
Mineral Exploration

Detail Mapping

More precise exploration

FORESTRY

Health Assessment

Species Identification

Forest Inventory

Forest cover and yield 

analysis

Precision forestry

COASTAL STUDY
Case II water studies Industrial Contamination 

Studies

ENVIRONMENT

Land cover mapping and 

classification, Absorption spectrum 

for various gases

Land Degradation

Wetland mapping

Climate change study





1)Spectral range
Spectral range is important to cover enough diagnostic spectral absorption to solve  a desired 
problem.  
a) Ultraviolet (UV): 0.001 to 0.4 µm,  b) visible: 0.4 to 0.7 µm, c) near-infrared (NIR): 0.7 to 3.0 µm, 
d) the mid-infrared  (MIR): 3.0 to 30 µm, and d) the far infrared (FIR): 30 µm to 1
2)Spectral bandwidth 
Spectral bandwidth is the width of an individual spectral channel in the spectrometer. The
narrower the spectralBandwidth, the narrower the absorption feature the spectrometer will

accuratelymeasure.

FWHM of Spectroradiometer

A full width at half maximum
(FWHM) is an expressionof the
extent of a function, given by the
difference between the two
extreme values of the
independent variable at which
the dependentvariable is equal
to half of its maximum value. .
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What is spectral range and bandwidth

http://en.wikipedia.org/wiki/Independent_variable


Spectral resolution = narrowest spectral features that can be
resolvedby a spectrometer(fullwidth at half maximumFWHM)
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What is the spectral resolutions



What is a SPECTROMETER

Åspectrometer is a specialized optical device 
for measuring intensity of radiation radiated 
or reflected by a material as a

function of wave length. This type of device is 
designed for acquiring spectral data from a 
ground surface or an object. It

measures intensity of radiation at different 
wavelengths from one single area. 



Spectroradiometer
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Å Most of the spectral data  
are collected with the 
sensor mounted vertically 
over the surface (nadir 
view).

Å Sensor and illuminator are 
fixed.

Å Hemispherical-conical set 
up.

Phase angle 
45 degree +/ -
5 degree

Procedure and set up for spectral data collection
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ÅWavelength Calibration
ÅRadiometric  calibration

r

r= H*tan(d/2)



Calibration Panel

ÅPerfectly diffuse reflector.

ÅPerformance of the calibration panel is 
important 

ÅMaintenance of calibration panel

ÅRecalibrating the calibration panel.

Spectralon
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D= DEPTH
W= WAVELENGTH OF ABS.
AL= Area left side of the max. abs.
AR= Area right side of the max. absorption

What  are the Properties of Spectra 

measure of 
asymmetry 
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What is spectral library?

ÅThe spectral library is a collection of spectra of natural and 

man made materials.

ÅThese libraries provide a source of reference spectra of 

varieties of targets( minerals, rocks, vegetation species)  for 

remote identification  for these targets.

ÅThe relative distance between sensor and target does not 

affects the results of spectral library.
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Some important laboratories for spectral signatures

ÁJHU(John Hopkins University) Laboratory

o Minerals( 2 -25 micrometer)

o Rocks(0.4- 15 micrometer)

o Manmade features(0.3 - 12.5 micrometer)

o Lunar rock samples

Á USGS_Vegetation laboratory

Á Vegetation ( Visible-near infrared ɀshortwave domain)
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Jenson, 2000



Absorption  by Pigments






