
Report on the latest ASPRS Symposium on Remote Sensing

Pecora-17 – 
The Future of Land Imaging

The ASPRS Pecora Symposium is only held once every three years. Without doubt, it is one of the most important 

conferences on remote sensing that is held in the United States. The 17th edition of the Pecora Symposium was held at the

Sheraton Hotel in Denver, Colorado between 16th and 20th November, 2008. 

By Gordon Petrie

This marked the return of the Symposium
to the city where it had been held previously
in 1999 and 2002. In this respect, Denver is
a major centre of the industry with Lockheed,
Raytheon, Ball Aerospace, DigitalGlobe and
GeoEye (formerly Space Imaging) all having
major facilities located either in or close to
the city. Besides which, many of the sponsors
of the Symposium were the major U.S. Federal 
government agencies that are involved in
remote sensing. They included NASA, NOAA,
USGS, NGA, USDA, EPA and the National Park
Service (NPS) – most of which also have oper-
ational centres or units located either in the
Denver metropolitan area or in the adjacent
towns of the Front Range of the Rocky
Mountains. The sponsorship of the
Symposium by these Federal agencies under-
lined the special importance of the meeting
to the government sector. 
The same agencies also contributed strongly
to the Symposium’s programme of activities,
especially in terms of providing speakers and
in swelling the overall number of participants
(which reached a total of 550).

Overall Programme
The first two days (16th and 17th November)
of the Symposium were really a preliminary to
the main event, being devoted to a series of
concurrent workshops. These were concerned
with the processing, analysis, interpretation,
classification and measurement of remotely
sensed imagery. The remaining three days
(18th to 20th November) comprised the main
part of the Symposium. They included a series
of “general sessions”, that were held on their
own with no competition from other presen-
tations. These plenary sessions were separat-
ed by a series of “technical sessions”, which
comprised numerous lectures on specific
themes or subject areas than ran simultane-
ously in six parallel streams. The various oral
and visual presentations given in these gener-
al and technical sessions were further supple-
mented each day by various “poster sessions”.
All of which provided plenty of choice for the
participants, enough to satisfy every type of
interest. However this also meant that it was
impossible for anyone to attend more than a
small fraction of the overall lecture pro-

gramme. Besides these sessions, there was
also a fairly substantial technical exhibition
running simultaneously over two days of the
Symposium (on the 18th and 19th of
November). This featured not only the large
stands of the many Federal government agen-
cies mentioned above, but also the booths of
numerous prominent commercial system and
software suppliers and service providers.
These included BAE Systems (SOCET GXP soft-
ware); Leica Geosystems (ADS80 pushbroom
scanner and RCD105 frame camera); Applanix
(DSS camera); DiMAC Systems (digital airborne
cameras); ITT Systems (ENVI software); Optech
(with its new Lynx and Orion laser scanners);
Riegl (with still more scanners!); Cardinal
Systems (with its Vr line of digital photogram-
metric software); Overwatch Geospatial
(Remote View + Feature and Lidar Analyst soft-
ware}; ESRI (GIS software); and many more!

General Sessions
All five of these general sessions were held in
the impressive Grand Ballroom of the Sheraton
Hotel that had been converted for the purpose.
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Fig. 1 A–E: The Operational Land Imager (OLI) that will be utilized on the Landsat Data Continuity Mission (LDCM).

Fig. 1A: A drawing of the imager mounted in its supporting frame. Fig. 1B: The pushbroom scanner concept of the OLI imager.
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General Session I was held on the morning of
18th November and acted as the opening ses-
sion of the main part of the Symposium. It had
the title “From a Vision in the ‘60s to an
Operational Program in the 21st Century”. The
keynote speaker was Berrien Moore, who was
the leader of the Inter-governmental Panel on
Climate Change, and a shared recipient of the
Nobel Peace Prize in 2007. Dr. Moore spoke
lucidly about the complexities and instabilities
of climate change, the effects of atmospheric
carbon and the melting of glaciers and ice-
sheets and the steps needed to try to stabilize
the situation. He was followed by Gene Whitney,
who formerly worked in the White House Office
of Science and Technology and gave a really
insightful account of the steps that need to be
taken to educate and persuade politicians
about the value of a fully operational Landsat
programme. In this, he was backed by the third
speaker, Kass Green, the president of ASPRS,
who set out the case for the planned National
Land Imaging Program (NLIP) to be implement-
ed.

The next General Session II, which was held in
the afternoon of the 18th, was devoted to the

and the German TerraSAR-X with their X-band
SAR systems (besides the existing ESA and
Radarsat-1 satellites), the situation regarding
the availability of radar imagery has been total-
ly transformed over the last two years.
Furthermore, in the near future, the remaining
COSMO-SkyMed and TerraSAR-X satellites will
be coming into operation, together with the
Indian RISAT with its C-band SAR. For the longer
term, various Russian radar satellites, the ESA
Sentinel-1 and the SAOCOM satellites from
Argentina are all currently under construction
and will be added to the fleet. Judging from the
remarks from the audience that followed the
presentations, all of this information made
rather painful listening for the majority of the
audience – since there are no American civilian
SAR satellites in orbit. All the various propos-
als, such as JPL’s LightSAR, have not been
implemented due to lack of funding on the part
of NASA.

General Session IV, which was held in the after-
noon of the 19th, was entitled “Availability of
Multi-Spectral Spatial Data from Non-US
Providers”. This gave the platform for John
Ahlrichs of RapidEye; Nicolas Strassi of the U.S.
branch of SPOT Image; David Hodgson of
DMCII; and Tim Puckorius of EOTec, represent-
ing the Indian Antrix Corporation, to provide
interesting information on their respective medi-
um-resolution satellites and image products.
Again it was easy to discern and understand
the frustration expressed by some of the audi-
ence regarding the current U.S. situation in this
area. Landsat-5 is nearing the end of its opera-
tional life after 25 years of very successful ser-
vice, while Landsat-7 is limited in its data col-
lection capabilities by the failure of its scan line
corrector mechanism. For the American remote
sensing community, the forthcoming Landsat
Data Continuity Mission (LDCM) cannot come
into operation soon enough. However, it will be

“Insights and Visions of Land Imaging as Seen
Through the Eyes of Past Pecora Award
Recipients” – and was given by four of these
past recipients. This was followed by the pre-
sentation of the 2008 Pecora Awards. The indi-
vidual award was made to Prof. Sam Goward
of the University of Maryland for his leadership
in ensuring the continuation of the Landsat
Program. The group award was given to the
QuikSCAT Mission team comprising individuals
from NASA, Caltech’s JPL laboratory, Ball
Aerospace and the University of Colorado. The
global measurements of microwave backscatter
and surface wind speed and direction that are
being made by the satellite’s instruments over
the world’s ocean surfaces have greatly
improved weather forecasting, especially over
oceanic areas.

General Session III, which was held in the morn-
ing of 19th November, was concerned with
“Satellite-borne Radar in Today’s Remote
Sensing Community”. As the speakers showed,
with the advent of the Japanese PALSAR L-band
radar (mounted on the ALOS satellite); the
Canadian Radarsat-2 with its C-band SAR; and
the two new Italian COSMO-SkyMed satellites

Latest News? Visit www.geoinformatics.com
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Fig.1C: The layout of the focal plane modules in two banks of seven modules within the focal plane.

Fig.1D: Diagram of the small parallax that results from the twin bank layout of the
focal plane modules.

Fig.1E: The detailed layout of the spectral bands within an individual focal plane
module. (Source: Ball Aerospace)
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2011 at the very earliest before it can be
launched and brought into service. Furthermore
a commitment to building another satellite in
the series needs to be made soon if data con-
tinuity is to be assured for the future.

General Session V, which also acted as the clos-
ing session of the Symposium on 20th
November, had the title “Entering a New
Landsat Era – the Future is Now”. In this
respect, it had already been preceded by two
technical sessions on the LDCM, each compris-
ing four papers, that had been held on 18th
November. These gave very detailed informa-
tion about the satellite – which is due to be
called Landsat-8 after it has been launched. The
contract for the construction of the satellite plat-
form has been awarded to General Dynamics
Advanced Information Systems; the Operational
Land Imager (OLI) is already being built by Ball
Aerospace; the Atlas-5 launcher will be supplied
by the United Launch Alliance (of Lockheed +
Boeing); while the contract for the Mission
Operational Element (MOE) has been awarded

to the Hammers Company based in Greenbelt,
Maryland. NASA is responsible for the provision
of the spacecraft, imager, launch vehicle and
support services using these contractors. The
USGS will then take over the operation of the
satellite after its successful launch and check-
out. Thus USGS is providing the mission oper-
ations centre and ground processing systems,
as well as the flight operations team.

Of special interest to the audience were the
details of the OLI imager [Fig. 1 (a) & (b)] All
the previous Landsat missions had used an
optical-mechanical whiskbroom scanner for the
acquisition of their ground images. By contrast,
the OLI imager on the LDCM will be a pushb-
room line scanner. However, instead of this
using a set of parallel CCD linear arrays for the
acquisition of its multi-spectral imagery (as in
the SPOT and IRS satellites), the OLI will utilize
two sets of focal plane arrays (FPAs) – which
are essentially area arrays. Since these arrays
cannot be butted together to form a continu-
ous line, they are arranged in two banks, each
of seven arrays, that are offset relative to one
another to ensure that a continuous swath
image of the ground
will be produced by the
OLI imager in the cross-
track direction [Fig. 1
(c)]. This arrangement
will result in some com-
plications during the
subsequent processing
of the image data. In
particular, when the
individual images are
merged together, a
small parallax may be
present between the
images of specific
ground objects that will
be recorded by the two
separate banks of FPAs
[Fig. 1 (d)]. This effect

will need to be eliminated during the image
processing operations that will be carried out
by the ground processing system. 

Compared with the ETM+ imager on the previ-
ous Landsat-7 satellite, the OLI imager will fea-
ture two additional spectral channels [Fig. 1 (e)].
The first is an “ultra-blue” band centred at 443
nanometres for use in coastal and aerosol stud-
ies, while the second is a band centred at 1,375
nanometres in the short-wave infra-red (SWIR)
that is intended for cirrus cloud detection. At
the present time, no thermal-IR bands will be
acquired during the mission.

Unmanned Aerial Vehicles (UAVs)
Besides the general and technical sessions on
the LDCM, I also attended those on UAVs. In
total, the various sessions on this particular
subject area virtually constituted a special sym-
posium on UAVs within the overall Pecora-17
Symposium – since it continued as an overflow
meeting or workshop that 58 of us attended at
the USGS facility in Denver on the day (21st
November) after the main Symposium at the
Sheraton Hotel had formally closed! In total, 13
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Fig. 2A  The NASA Ikhana UAV, which is a modified Predator-B unmanned 
aircraft, is shown in flight.

Fig. 2B  The NASA Ikhana UAV is being checked out on the ground – note the under-
wing pod which houses the imager.

Fig. 2C  The Autonomous Modular Scanner (AMS)
thermal-IR imager is being loaded into the 

under-wing pod prior to being mounted on the 
wing of the Ikhana UAV.

Fig. 2D  NASA engineers check out the planned flight paths prior to the take-off of
the Ikhana UAV on a fire monitoring mission in California. (Source: NASA-DFRC).
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papers on UAVs were given in three technical
sessions in the main Symposium held at the
Sheraton, while a further 9 presentations were
delivered at the follow-on workshop held at the
USGS facility. The authors of these 22 papers
on UAVs came almost exclusively from U.S.
Federal government agencies and armed forces.

The biggest player by far in all of this non-mili-
tary UAV activity is NASA. The agency has
acquired a Predator-B UAV from General
Atomics, the manufacturer of the standard
medium-altitude military Predator-A UAV. The
NASA aircraft has been christened “Ikhana”,
which is the Chocktaw Indian word for “intelli-
gent” or “aware”. It is fitted with longer wings;
a distinctive Y-shaped tail; and a turbo-prop
engine to provide greater control, a higher oper-
ational altitude and a longer range than the
standard military reconnaissance version of the
Predator [Fig. 2 (a)]. The aircraft has already had
considerable involvement in the monitoring of
the wildfires and firestorms that are an annual
occurrence in California. Indeed the Ikhana air-
craft flew four long-duration missions over
Southern California during the 2007 fire season
and a further three missions over both the
northern and southern parts of the state in
2008. For these missions, the Ikhana UAV is fit-
ted with a special pod that is attached to one
wing of the aircraft [Fig. 2 (b)]. This contains the
Autonomous Modular Scanner (AMS), which is
a modified and re-built version of a Daedalus
multi-spectral scanner that is used as a thermal
imager during these fire monitoring missions
[Fig. 2 (c)]. The Ikhana UAV also has an on-
board image processing facility. The processed
data is sent via a radio link through a commu-

help detect illegal immigrants and drug smug-
glers. Two more Predator-B aircraft are now
entering service with the CBP, for the monitor-
ing of the northern border with Canada. Still
further UAV activities have involved the use of
military Global Hawk and Predator aircraft to
provide assistance to the civilian emergency ser-
vices by monitoring and imaging the after-
effects of disasters such as floods, earthquakes,
hurricanes and wildfires. At the other end of the
scale, there was a delightful and informative
presentation by Dana Sullivan of the USDA
about her routine use of a small model aircraft
to acquire thermal-IR imagery of research plots
in irrigated areas of Georgia and Alabama. It
was a pity however that there were no presen-
tations from any of the commercial operators
of low-altitude robotic mini-helicopters – who
now appear to operate quite substantial num-
bers of these tiny UAV aircraft to acquire aerial
photography, even though the regulatory side
of this activity is far from clear. 

Summary
I benefited greatly from my participation in this
excellent and well organised Symposium. It fully
reflected the facts that, in the United States, (i)
civilian use of UAVs for remote sensing purpos-
es is now becoming a reality, and (ii) the
Landsat programme is getting back on track
through the implementation of the LDCM. 

Gordon Petrie is Emeritus Professor in the Dept. of
Geographical & Earth Sciences of the University of

Glasgow, Scotland, U.K. 
E-mail - Gordon.Petrie@ges.gla.ac.uk

nications satellite to different command centres
that can then pass the resulting information to
the fire-fighters on the ground [Fig. 2 (d)].

NASA has also acquired two flyable Global
Hawk UAV development aircraft from the USAF
that can fly at altitudes greater than 50,000 ft.
with an endurance of over 30 hours. It plans to
use these aircraft on very long-range and long-
duration missions to carry out research over the
oceans and the cryosphere (glaciers, ice sheets
and ice caps) in partnership with NOAA. The
first flights in this collaborative programme will
be made from NASA’s Dryden Flight Research
Center (DFRC) at the Edwards Air Force Base
located in the Mojave Desert of California,
where NASA is building a special ground con-
trol station for the Global Hawks [Fig. 3]. The
planned flights from the Dryden DFRC include
long-range flights carrying out oceanic and cli-
matic research over the Pacific Ocean and flights
to Alaska and onwards over the Arctic Ocean to
monitor the extent of sea ice. Later flights from
the NASA flight facility in Wallops Island, Virginia
are planned over the Greenland ice cap and
over the tracks of the hurricanes that ravage
the Atlantic and Gulf coasts of the United States.
Still further flights are planned over Antarctica
based on the Royal Australian Air Force (RAAF)
air base located at Edinburgh, near Adelaide in
South Australia.

Besides NASA’s activities, the Customs & Border
Protection (CBP) agency of the U.S. Department
of Homeland Security is also operating two
long-endurance Predator-B UAVs equipped with
imagers that are used routinely to patrol parts
of the country’s southern border with Mexico to

Latest News? Visit www.geoinformatics.com
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Fig. 3 – One of NASA’s Global Hawk UAVs is being
pushed back into its hangar at the Dryden Flight

Research Center (DFRC) in California. 
(Source: NASA-DFRC)

Prod_GEO_8_2008:Prod GEO66  16-12-2008  14:44  Pagina 69



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /NLD <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 765.354]
>> setpagedevice


