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What is Hyperspectral?
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It’s in the Details!
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Remote Sensing Forms
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Hyperspectral Applications
Hyperspectral Applications of Interest to ASPRS:
• Fire Risk/Fuels Mapping
• Forest Heath
• Invasive Species Mapping
• Soil Quality
• Crop Residue
• Geothermal Exploration

Rooftop classification in CA
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Fieldwork in dense vegetation

Operational Approach
How is data acquired?
• Contract negotiated
• AOI is planned at the desired ground resolution
• Flight plan is created and an aircraft is selected
• Sensor is calibrated prior to mission
• Sensor is installed in the aircraft
• Area is flown according to the flight plan
• If necessary, ground truth is conducted.
• Raw data is then processed to the clients specifications
• Final product is assessed for quality assurance and delivered to client
Deepwater Horizon Oil Spill
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ProSpecTIR Sensors
• SpecTIR operates 3 VNIR/SWIR sensors, as
well as an ASD Field Spec Pro for ground
measurements.

VNIR/SWIR Airborne sensor
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ASD Field Spectrometer

• From Shapefile to flight plan
-From flight plan to data
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Contract & Planning
• The initial parameters are
created by incorporating the
areas of interest (AOI) from the
client, their desired spatial
ground resolution, either the
VNIR only or the VNIR/SWIR
system and the terrain in and
around the AOI.
2m

2m

• In the image above an AOI is illustrated and was
supplied by the client. This is usually in the form of a
shapefile or KMZ. The desired ground resolution for
this data was 2 meters, which was determined from
the size of the area, while incorporating the need to
detect species and health of vegetation.
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Figure 1. Study area location and focal species: (a) study
area, (b) longleaf pine (Pinus palustris), (c) Loblolly pine
(Pinus taeda), and (d) shortleaf pine (Pinus echinata).
Excerpt and images from Santos et al.

Planning
• A flight plan is then generated
using a program called
TopoFlight, which incorporates the
parameters of our ProSpecTIR
sensor, the ground terrain &
elevation (high resolution DEM’s)
and the clients AOI.
• Flightlines are plotted to
maximize coverage and sidelap
percentages, while minimizing the
need to refly flightlines due to
missing coverage.
• This flight plan can then be used to aid the pilot and
sensor operator to carry out the acquisition of data.
The plan can be exported to a variety of in-flight
software, such as CCNS4, Z/I, etc. However
SpecTIR uses TrackAir whenever possible.
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Calibration
• Prior to every mission our sensors
are calibrated using a Labsphere
uniform light source. Additionally, an
annual wavelength calibration is done
using a monochromator.

Labsphere

VS2
Monochromator
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• The calibration gain file that is
created, we use after the data is
collected in our conversion from
raw to radiance data. If necessary
a boresight is flown to calibrate the
INS and sensors.

VS1

Installation
• After the mission is planned an
aircraft is selected and the sensor
is installed. In the US, SpecTIR
utilizes a Cessna 206 stationed
near headquarters in Reno, NV or
a Cessna 207 or 310 located
outside Philadelphia, PA for work
in the Eastern US.
• Each mission is carefully planned to integrate
the ProSpecTIR system as quickly as possible.
Twin Otter
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Cessna - 404

VS2 setup in 206

Cessna - 414

Piper - Navajo

Acquisition & Processing
• Sun angle charts are
generated using the time of
year and the position (Lat/Long)
on the Earth to be flown. This
information tells us how much
time we have for a given day of
collection. With this
information, the hyperspectral
data is collected as quickly as
possible.
• The raw data is then processed from raw
imagery to an L1, L2 or L3 product (for details
of each product, please see me after this
presentation). Once processed appropriately,
the data is reviewed for quality assurance and
is delivered to the client.
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QA/QC
• The data is delivered in an ENVI
readable format, but can also be
opened in other software. This
example illustrates vegetation
reflectance from Ft. Benning, GA
opened in ENVI.

• Quality assurance is conducted on the data to
insure that all wavelengths are properly mapped.
SpecTIR has developed a program that can be run
on the data to extract the mean, minimum and
maximum spectra for each line flown. This assists
our analysts in isolating defective spectra, for
example a bad pixel that was not properly mapped.
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Analysis
GAIA GIS Database

• Depending on the clients needs,
other forms of data can be put into
a GIS database. LiDAR, models
(such as fire fuels) and HRI data
can be combined to generate a
solution for the client.

Vegetation Stress

Counter Drug
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Ground Truth/Fieldwork
Emerald Ash Borer
Gulf Oil Spill

Photo courtesy of Len Subick

Geothermal Shallow Temp Survey

Photo courtesy of Chris Kratt
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• SpecTIR can conduct fieldwork to
help with the analysis of the data.
Assisting geologists, foresters, fire
fighters and clients in solving there
hyperspectral questions.

Photo courtesy of Dan Puchalski
Fire Suppression

Questions?
Thank you for your time and feel free to
contact us:
Kevin Rock
krock@spectir.com

Evidence of Mountain Pine
Beetle near Lake Tahoe

Emerald Ash Borer survey in NV

Mountain Pine Beetle trap in NV
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Other Points of Contact:
•

Conrad Wright, VP International Sales

•

Bill Bernard, VP CONUS Sales

– Reno, NV ; conrad@spectir.com

– Easton, MD; wbernard@spectir.com

Other ground sampling techniques that can be utilized.

