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their removal is important. Also, the images should be
converted to reflectance units if they are to be used with
any field collected spectra for analysis.

Fortunately, atmospheric correction can be done by
most vendors, usually via radiative transfer models such
as ATREM (ATmosphere REMoval), ACORN (Atmos-
pheric CORrection Now) or ATCOR (Atmospheric COR-
rection). Most use ACRON or ATCOR which are based
on the MODTRAN radiative transfer code. No matter
how it is done the quality of the atmospheric correction
and radiometric calibration to scaled surface reflectance
is very important.

On-site (In situ) Data Collection
There are at least two aspects of hyperspectral

imagery collection that often require on-site data collec-
tion. One is the validation of the spatial integrity of the
imagery, i.e. ground control points, and the other is the
creation of a custom spectral library, i.e. spectrora-
diometer measurements.

The collection of hyperspectral imagery today is not
different than other airborne work in that the spatial
integrity of the imagery collected typically relies on both
onboard systems and ground control. Aircraft sensing
systems often have onboard stabilization which incorpo-
rate both an INS and GPS

An IMU is a closed system of gyroscopes and
accelerometers used to detect changes in the roll, pitch
and yaw of an aircraft. In other words, an IMU meas-

ures the 3-axis angular rate and the 3-axis linear accel-
eration of the vehicle. An Inertial Navigation System,
INS, contains an IMU. It includes a computer that can
dead reckon using the IMU’s measurements. An INS
computes the navigation solutions and attitude refer-
ences from the IMU data.

However, inertial systems accumulate error, that is,
the slight INS measurement errors that occur as the air-
craft moves are additive. This accumulation of errors
eventually constitutes a drift of the measured position of
the aircraft away from its actual position. This is one
reason an INS is usually part of a suite of sensors
including GPS. Since GPS determines position from
external sources, satellites, it can correct the drift in the
internal INS processes. The GPS/INS combination is
symbiotic but not fool-proof. Therefore, even when a
GPS/INS system is onboard photogrammetrists still
wish to have the insurance that ground control points
(GCPs) offer, in most cases. Ground control points in
urban environments are often photo-identifiable posi-
tions collected with GPS measurements that are used
to correct attitude and altitude changes using appropri-
ate mathematical models.

Hyperspectral imagery is a powerful technology. It
will become more and more pertinent to our work.

Editor’s Note: This is the first part of a more
detailed article; readers are encouraged to review the
full version on www.plsc.net.

In Memory
Robert L. Brown – 1939-2009

Robert (Bob) Brown passed away on February
13th due to cancer. Bob was a very active member of
the PLSC.

Bob was born January 25, 1939. He
moved to Denver in 1946 and attended
Wheat Ridge High School. In 1958 he
moved to Ketchikan, Alaska. After high
school, he enlisted in the U.S. Navy
where he was a radioman on the USS
Norton Sound and later on the USS
Yorktown.

After his Navy experiences, he
attended Everett Jr. College in Tacoma
Washington. Then he went to the Univer-
sity of Alaska in Fairbanks, where he
earned his Civil Engineering degree. He took
a job with the U.S. Geodetic Survey, where he fell
in love with mapping. He then took a position with
CDOT in 1971 where he retired after 28 years. His last
years with CDOT were spent in the Right-of-Way Divi-
sion, where he was a great resource to both the sur-

veyors within CDOT and to the Geodetic Advisor who
was on shared duty from the NGS (National Geodetic

Survey). Bob was highly instrumental in the
state-wide GPS high accuracy network. He

also assisted in the locating and setting of
monuments in the four state corners of
Colorado, and also at the locations where
Wyoming and Nebraska, and also
Nebraska and Kansas, abut our state
line, as well as where Oklahoma and
New Mexico meet.

Since his retirement in 1999, he had
volunteered in the following organiza-

tions: The Colorado Railroad Museum
(where all of the railroad right-of-way maps

that were at CDOT are now stored), the Wings
over the Rockies Museum, and The Rocky Moun-

tain Philatelic Library. He will be dearly missed by not
only his family and friends but the entire surveying
community of Colorado as well.


