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Projects Nationwide

Innovative geospatial solutions with uncompromised quality

Decades of Innovation

In 1949, two foresters and a cartographer had the foresight to apply cartographic techniques to improve timber 

harvesting in the Gualala forests in Northern California.  Alonzo Hammon, Herbert Jensen and Arnold (Swede) 

Wallen (HJW) combined their skills to offer the latest technologies and superior customer service to their clients, 

laying the foundation for a culture that has propogated innovation.  Today, HJW is one of the leaders in aerial 

mapping services, working with a wide range of customers, from the U.S. Army Corps of Engineers, to city and 

county public works and utility companies, to environmental firms and even recreational facilities to help plan new 

golf courses and racetracks.   HJW GeoSpatial combines technology, skills and experience to offer a fully integrated 

suite of mapping services, from acquisition to delivery.  Most HJW project managers have advanced degrees and 

collectively they contribute more than 75 years of experience to the business.   These high standards, combined with a 

commitment to R&D have resulted in many industry firsts, including the introduction of airborne GPS in 1993 to 

facilitate aerial triangulation and mapping production; the development of OrthoView proprietary software in 1995, 

used to model overhead structures in orthoimagery; and the development of innovative QA/QC procedures in 2005 

in support of LiDAR related processing.  Innovative geospatial solutions with uncompromised quality - a heritage 

that our clients depend on, now and in the future!
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Dear Colleague,

Welcome to Aerial Mapping 2007, the second annual installment of 
this magazine produced by Professional Surveyor Magazine. This 
special edition comes as part of our corporate philosophy to reach 
out and broaden our readership into related partner professions. Aerial 
Mapping 2006 proved more successful than even we anticipated, so 
we’re glad to continue and grow this exciting project. 

In this issue, we present a host of feature stories that cover the full 
spectrum of aerial mapping, from the fundamentals and history of the 
field to more advanced topics like airborne ISFAR. We cover issues 
that affect those in the field such as the effects the new Democratic-
controlled Congress may have and the ramifications of offshoring. This 
is in addition to a slew of company profiles and case histories. Whether 
you’re new to the field or a veteran, you’ll find something that will help 
you improve your offerings or procure aerial mapping services.

While aerial mapping has been around since the 1930s, it has grown 
by leaps and bounds in recent years with the advancement of com-
puter technology. We know from speaking with you that virtually every 
facet of aerial mapping has been enhanced by technological innova-
tions over the past decade. New sensors, digital cameras, automated 
flight planning, and softcopy photogrammetric processing enable aeri-
al survey firms to generate mapping products of higher quality and ac-
curacy than ever before. And these products are delivered quickly and 
cost-effectively to expanding markets hungry for spatial information.

Please note that in addition to being distributed to our 40,000 qualified 
subscribers (according to a recent BPA audit), more than 5,000 copies 
of this special publication have been printed for distribution at major 
trade shows and expos over the coming year. A full electronic version 
of Aerial Mapping 2007 is also prominently featured on our website 
(www.profsurv.com), bringing in nearly 100,000 additional readers 
throughout the year.

We thank those companies that have participated with us in this excit-
ing publication as well as you readers who patronize it. Together, you 
make all this possible.

Respectfully Yours,

Tom Gibson, PE
Editor
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Katie CuMMings

Most surveyors know aerial 
mapping as a method 
of collecting informa-
tion through the use of 

aerial photography. It can also refer to 
the chart or map made by analyzing a 
land region from the air. This is typically 
done using aircraft such as spacecraft, 
satellites, planes, helicopters, and even 
drones. Aerial surveys can provide in-
formation on many things not visible 
from the ground. 

But there’s more to it than flying 
over land with a camera rolling and 
then laying the resulting images out on 
a sheet of paper or computer screen. 
Although both maps and aerial photos 
present a “bird’s-eye” view of the earth, 
aerial photographs don’t become 
maps until a trained interpreter corrects 
the high degree of radial distortion and 
drafts a map. Topography is distorted 
until corrections are made so the mea-
surements from an aerial photograph 
are accurate. Cartographers and plan-
ners take detailed measurements from 
aerial photos to prepare maps. The net 
result: aerial photographs comprise a 
powerful tool for studying the Earth’s 
environment. 

 A Colorful History
The U.S. Geological Survey (USGS) 

began using aerial photographs for 
mapping in the 1930s. The USGS 
archives photographs it has used for 
making maps as well as mapping pho-
tos from other federal agencies. Some 
of these black-and-white photographs 
date to the 1950s.

In 1972, the United States launched 
its first Earth Resources Technology 
Satellite, ERTS-1, later renamed Land-
sat 1, for experimental global coverage 
of the Earth’s land masses. Landsats 

2 through 5 were launched in 1975, 
1978, 1982, and 1984, respectively. 

Photographs were taken over 
limited areas of the Earth on NASA’s 
Gemini (1965-66) and Apollo (1968-
69) space missions. Three Skylab mis-
sions in 1973 and 1974 resulted in 
more than 35,000 photographs. 

As a federal project, the National 
High Altitude Photography (NHAP) 
program ran from 1978 to 1988. 
NHAP photographs were taken simul-
taneously with two cameras, one con-
taining black-and-white film, the other 
color infrared, with the aircraft flying at 
40,000 feet.

The National Aerial Photography 
Program (NAPP) was established in 

1987 to coordinate aerial photography 
for the United States among federal and 
state agencies. NAPP photographs are 
used for mapping, resource planning, 
engineering, land use planning, and 
agricultural monitoring. Private citizens 
began purchasing them for hunting, 
hiking, and other recreational activities. 
These photographs covered less area, 
but showed more detail than NHAP 
photographs.

USGS aerial photographs cover-
ing the United States since the 1950s 
and worldwide satellite data from the 
early 1970s to the present can be or-
dered directly from the USGS. The 
USGS also has information about im-
ages available from other government 
and state agencies and commercial 
sources. Visit the USGS home page at 
www.usgs.gov. 
 
Many Uses
 Aerial photographs are an excellent 
data source for many types of projects, 
especially those that require spatial 
data from the same location at periodic 
intervals over a length of time. Typical 
applications include land-use surveys 
and habitat analysis. Trained interpret-
ers use aerial mapping to determine 
land-use and environmental condi-
tions, among other things. 

Not Born Yesterday

Advantages of Aerial  
Photography over 
Ground-Based  
Observation: 

• Aerial photography offers an 
improved vantage point. 

•  Aerial photography has the  
capability to stop action. 

•  It provides a permanent  
recording. 

•  It has broader spectral  
sensitivity than the human eye. 

• It has better spatial resolution 
and geometric fidelity than many 
ground-based sensing methods. 
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Satellite remote sensing research 
and applications are essential for pro-
viding required data for mapping fire 
fuels, assessing fire effects, monitoring 
fire danger, and measuring progress in 
implementing the National Fire Plan. 
Land management agencies, scientific 
communities, and citizenry affected 
by wild land fires can benefit from re-
search and development of consis-
tent and accurate geospatial fire data, 
maps, and assessment produced at 
various scales. 

 Phenology is the study of the bio-
logical events in response to climatic 
changes in the environment. Certain 
biological events, such as growing sea-
sons, have a key role in changing land 
surface and atmosphere boundary 
conditions such as surface roughness 
and humidity. The phenology of eco-
systems and its connection to climate 
is key to understanding global change. 
Phenology has historically been stud-
ied as direct observations of the timing 
of events such as leaf opening, flow-
ering, and leaf fall. Aerial mapping has 
emerged as an extremely valuable tool 
for studying large areas. 

Possible Dangers
 But as useful as it has proven, aer-

ial photography does come with a few 
caveats. Some believe it can compro-
mise national security by providing ter-
rorists with exact locations for targeted 
agencies. Many airline companies do 
not allow passengers to take photo-
graphs from the windows of planes for 
security reasons. The Secret Service 
airbrushes aerial photos. The details of 
several Washington D.C. government 
buildings are no longer discernable in 
overhead images on Mapquest’s free 
aerial photo database. 

A comparison of images posted on 
the government secrecy watchdog site 
Cryptome show portions of overhead 
color photos of the U.S. Capitol build-
ing and the grounds of the Naval Ob-
servatory that have been distorted. The 
White House, the Old Executive Office 
Building, and the Treasury Department 
headquarters are still sharp, but the 
roofs have been digitally painted over 
with colors matching the surrounding 
landscape. 1600 Pennsylvania Avenue 
now resembles a dirt field shaped like 
the White House. 

The changes were made by Earth-
Data International of Frederick, Mary-
land at the request of the U.S. Secret 
Service, who is charged with protect-
ing the President. EarthData took the 
aerial photos under contract with the 
U.S. Geological Survey for the National 

Aerial Photography Program to gather 
and organize high-resolution overhead 
imagery of the entire United States for 
scientific and cartographical use.

Even taking the bad with the good, 
aerial mapping offers tremendous ad-
vantages and will continue to grow. We 
have seen over time how it roughly par-
allels the progress of aviation. Combine 
that with computer technology, and it 
shows no limits to its uses. q

Katie Cummings is a writer for Cooper 
Aerial Surveys, a supplier of aerial maps 
based in Phoenix, Arizona. 

An Overview of Aerial Mapping Reveals  
Its Historical Roots

Not Born Yesterday

Aerial Surveys Are  
Used for: 

• Land surveying 
•  Mining
•  Archaeology 
•  Monitoring wildlife and insect 

populations 
•  Monitoring vegetation and 

ground cover 
•  Reconnaissance
•  Fighting fires 
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Objective
One of Optech’s key clients, the 

U.S. Department of Defense (DOD), 
had expressed interest in extending the 
altitude and data collection thresholds 
of their existing airborne lidar assets. 
Optech arranged a proof-of-concept 
survey to demonstrate the advanced 
capabilities of its new ALTM Gemini, a 
high-altitude, high-performance laser 
terrain imager. Specifically, the objec-
tive of this case study was to collect 
accurate lidar data at a sub-
meter resolution level using a 
high-altitude, high pulse repeti-
tion frequency (PRF) laser. Once 
collected, the lidar data would 
be analyzed for quality, accu-
racy and resolution.

The DOD already owns two 
Optech lidar systems, one be-
ing an ALTM 3100. However, 
they were interested in the ad-
ditional benefits that the ALTM Gemini 
could provide—features and capabili-
ties unavailable in previous models. For 
example, the ALTM Gemini is designed 
for higher altitude surveys (≤ 3,000 m 
AGL).

In order to operate effectively at 
higher altitudes, the laser in the ALTM 
Gemini is both more powerful and 
faster–capable of emitting at a PRF 
of 167 kHz. The Gemini’s accelerated 
laser PRF is further enhanced with an 
advanced scanning mechanism that 
scans at a rate of up to 100 Hz, an in-
crease of 43% over the ALTM 3100.

Perhaps the Gemini’s most ad-
vanced innovation however, is Multi-
Pulse technology. MultiPulse allows 
the timing electronics in the sensor to 
simultaneously track and record more 
than one in-flight laser pulse.

Optech’s objective in this case 
study was to demonstrate how a high-
altitude, high PRF airborne lidar can 

C A S E  S T U D Y

provide greater utility than instruments 
limited to lower operating altitudes by 
achieving greater flight economies–
faster and larger data collection area 
rate coverage without forfeiting data 
density/resolution.

Methodology
The basic approach involved first 

flying a routine regime as a baseline. 
Afterward, this was followed by a high-
altitude regime (Figure 1).

Three survey areas were flown 
at different ground sample densities 
(GSD–the number of laser spots per 
unit area on the terrain surface).

Along with the collection of lidar 
data, high-resolution digital images 
would also be acquired through the in-
tegration of an Applanix 22 megapixel 
digital camera. To fully take advantage 
of the two technologies within a tight 
time constraint, some lidar survey mis-
sions were flown at night. Then, dur-
ing daylight, other sorties were flown 
to gather the high-resolution photo-
graphic images.

MultiPulse Ambiguity  
Resolution and Greater Area 
Coverage Rates

Until very recently, airborne lidar 
systems have been limited to tracking 
a single laser pulse in-flight between 
the aircraft and the ground at any time. 
Although significant increases in the 

laser PRF provided higher area cover-
age rates (for a fixed ground sample 
density), or increased ground sample 
density (for a fixed area coverage rate), 
these improvements were useful only 
in lower altitude operations.

The principal technology improve-
ment in Optech’s ALTM Gemini is the 
incorporation of laser return pulse am-
biguity resolution. The ALTM Gemini 
enables the user to map terrain at a 
high PRF from higher altitudes by pro-

viding the ability to measure sev-
eral laser pulses in the air simul-
taneously, a capability unique to 
the ALTM Gemini.

In applications where low al-
titude operations are prohibited 
due to airspace restrictions or 
hazardous terrain (e.g., moun-
tains), the new ALTM Gemini 
technology enables significantly 
higher area coverage rates.

The improvements in area cover-
age rates are clear. The calculations 
are based on a HRTI-5 GSD (1 m 
postings). The area rate improvement 
of the ALTM Gemini would be 52% (for 
equivalent survey parameters) over the 
ALTM 3100 at 3 km AGL. The area 
coverage rate improvements are pre-
sented in Table 1.

Figure 1: Optech’s ALTM-NAV software interface showing 
lidar and camera parameters for high-altitude survey.

Table 1: ALTM Area Coverage Rates and 
Improvement

Sub-meter Data Resolution from a  
High-Altitude, High-Performance Airborne  
Lidar System   by Phil Arsenault, Michael Cuddy and Bill Gutelius

AGL	 ALTM	 ALTM	 Improvement
(m)	 Gemini	 3100
	 (m)	 (m)

1000 345 345 0.00
1500 450 252 0.79
2000 3�0 180 1.00
2500 252 119 1.12
3000 180 119 0.52
4000 119 0 ∞
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Results
The ALTM Gemini easily achieved 

the client’s target by collecting accu-
rate lidar data at a sub-meter resolu-
tion level from a high altitude platform. 
Gemini’s MultiPulse capability enabled 
the survey to be carried out at a laser 
PRF of 70 kHz and an altitude of 3 km. 
Prior to Gemini’s MultiPulse innovation 
the typical laser PRF rate at this altitude 
would be 33 kHz–an effective doubling 
of the coverage rate.

The ALTM Gemini’s increased laser 
power also allows for a concentrated 
laser pulse from higher altitudes. The 
farther the laser pulse travels the more 
energy is dissipated; so shots from ever 
higher altitudes can result in weak or 
undetected signals (i.e., “dropouts”).

Conclusion
A spokesperson for the DOD has 

said that he is pleased with the results 
of the case study, and the test flights 

Lidar DEM with intensity overlay. Lidar DEM with ortho photo overlay.

definitely met their objective. The ac-
quired data sets are large and very 
recent so more in-depth analysis is re-
quired. At this point it is too early to as-
sess a more fully detailed comparison 
of ALTM Gemini results with those of 
its predecessor, the ALTM 3100. The 
initial results from this case study, how-
ever, are certainly very promising.

To view an array of ALTM Gemini 
data samples, please visit our web 
site: www.optech.ca. q

O
ptech is the world leader in advanced laser-based 
(lidar) survey instruments, with an extensive global 
client base. Optech products, based on the com-
pany’s core expertise in scanned time-of-flight lidar, 

offer client-driven solutions in topographic mapping, hydro-
graphic applications, tripod-mounted laser imaging, space-
based atmospheric monitors and landing/docking systems, 
and industrial rangefinders.

The company’s core products include:
ALTM (Airborne Laser Terrain Mapper): The latest in 

cutting-edge airborne surveying lidar equipment for large 
or small surveying opportunities.  Optech’s ALTM products 
continue to set the global standard for airborne laser terrain 
mapping.  Innovative products such as the ALTM Gemini with 
its 167 kHz laser rep rate, 100 Hz scan rate, MultiPulse tech-
nology; the Waveform Digitizer, capable of measuring mul-
tiple pulses/returns; digital camera integration; DASHMap 
and Zinview software packages—all these make Optech the 
obvious choice in airborne lidar systems.

ILRIS-3D (Intelligent Laser Ranging and Imaging System):  
The ILRIS-3D line of laser scanners provides dynamic scan-
ning at ranges from 3 m to beyond 1,500 m. The ILRIS-3D and  

CORPORATE PROFILE

ILRIS-36D are complete laser surveying solutions:  accurate, 
eyesafe, rugged, easily portable and deployed by a single 
operator.  The systems feature rapid data collection, metri-
cally accurate data, Class 1 laser operation and exceptional 
ranging capability. Quick scanning and processing ensure 
maximum efficiency. ILRIS-36D offers all the capability of  
ILRIS-3D with the added functionality of a full 360°x 360° 
field of view.

SHOALS (Scanning Hydrographic Operational Airborne 
Lidar Survey): The world’s smallest, fastest and most accu-
rate airborne laser bathymeters, the SHOALS systems are 
complete littoral zone mapping solutions, providing area 
coverage rates as high as 70 km2 per hour. The systems 
offer hydrographers a rapid and cost-effective means of 
surveying shallow coastal or inland waters with depth and 
measurement accuracy to International Hydrographic Orga-
nization (IHO) Order 1. The SHOALS systems also feature 
topographic mapping and bottom reflectance mapping ca-
pability for continuous coverage from shallow waters onto 
the adjacent shore with a single flight pass.

In business since 1974, Optech is the global market 
leader in the design and manufacture of state-of-the-art lidar 
survey systems. Visit our website at  www.optech.ca.  q

Optech
300 Interchange Way, Vaughan, Ontario, Canada L4K 5Z8
905-660-0808 • Fax: 905-660-0829
www.optech.ca/lidarscience8 • lidarscience8@optech.ca
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Wilson & Company’s expert staff of photogram-
metrists, surveyors, GIS experts, and real es-
tate and right of way specialists has been pro-
viding quality geospatial-related products and 

services throughout our 75-year history. This comprehensive 
team maintains professional state licenses and national certi-
fications illustrating our commitment to the industry. We incor-
porate professional standards at every level of project delivery 
and strive to exceed the expectations of our clients. Our mis-
sion for excellence distinguishes us as a firm who listens care-
fully, pays attention to detail, and recognizes the importance 
of providing quality, timely, and cost-effective solutions to all 
of our clients.

Highly trained staff members and up-to-date equipment are 
important components to our success. Specific initiatives are 
put in place to increase proficiency levels and acquire training on 
the latest industry trends, which allow us to grow our capacity, 
strength, and ability to provide comprehensive services.  

Each one of Wilson & Company’s offices is strategi-
cally located throughout the central, southwest, and west-

CORPORATE PROFILE Wilson & Company, Inc., Engineers & Architects
4�00 Lang Ave. NE, Albuquerque, New Mexico 871��
800-254-5345
www.wilsonco.com 
Contact: C. Scott Croshaw, PS

Locations: Arizona, California,  
Colorado, Kansas, Missouri,  
Nebraska, New Mexico, and Texas

ern U.S. These locations allow us to efficiently serve a wide 
geographic area. Certified photogrammetrists, CADD, and 
photo technicians, GIS specialists, survey managers, party 
chiefs, and survey technicians along with real estate acquisi-
tion and right of way professionals are focused on serving a 
variety of industries in each of these locations. We provide 
services to federal, municipal, and public works agencies, 
public transportation, railroads, school districts, industrial 
and commercial corporations, and private developers.

With our foundations as an A/E firm, Wilson & Com-
pany has been recognized as one of Engineering News-
Record’s “Top 500 Design Firms” for more than 15 years. 
In addition to our survey, mapping, and real estate staff, we 
also employ transportation, railroad, electrical, mechanical, 
structural, industrial process, and environmental engineers, 
planners, and architects. Wilson & Company has been in 
continuous practice since 1932, and maintains 14 offices 
in eight states. We are proud of our accomplishments and 
achievements in the industry, offering complete expertise to 
our clients, when and where they need it. q
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Bill Landis, president of Aerials Express

Bill Landis has had a unique 
relationship with the aer-
ial photography industry, 
formed mainly just by grow-

ing up as a Landis.  As the son of Jerry 
Landis, aerial photography pioneer 
since 1958, Bill was introduced to the 
family business before the age of five, 
when his father took him on photo 
shoots over Phoenix, Arizona. This has 
given the younger Landis a lifelong his-
torical perspective on the field.

“When my father started Landis 
Aerial Surveys back in 1958, Jerry flew 
a Luscombe, a small two seat aircraft 
similar to a Piper Cub,” Bill recalls.  
Jerry removed the door and seat and 
then mounted the camera on two rails 
that projected out the side of the air-
craft. When arriving at the target area, 
he pushed the camera outside of the 
plane, shot the picture, and then pulled 
it back in. Eventually, he moved into a 
traditional vertical camera configura-
tion, with a lens fitting through a hole 
cut in the bottom of the aircraft. Still, 
Jerry always had one hand on the yoke 
and the other rotating the camera to 
compensate for the airplane’s crab as 
he flew flight lines.

The actual processing for the 
photography was no less intensive. A 
negative was placed into an enlarger 
that projected the image onto photo-
graphic paper, which was then bathed 
in chemicals in a dark room to produce 
the finished photo. Each photo was de-
veloped by hand. If a customer needed 
20 prints, the lab had to hand-develop 
and print the photo 20 times.

Creating seamless coverage areas 
with the appropriate projection required 
another level of craftsmanship. As a 
solution, Jerry used a “tip and tilt” table 
consisting of small hand cranked jacks 
and a piece of plywood. He would 
carefully adjust these cranks and the 
enlarger until the projected photog-
raphy matched a USGS topographic 
map taped to the plywood. 

This process took time and care.  
A single metropolitan coverage often 
required Jerry and staff to repeat this 
process several hundred times. Ad-
ditionally, the tonal balance between 
each photo was done by hand as well.  
“We combined the length of time you 
exposed the photographic paper to 
light with blocking out some of the light 
by dancing your hands around between 
the lens of the enlarger and the photo-
graphic paper,” Bill says. The process 

is called “dodging and burning,” and 
with practice, even a 200-photo mural 
looked as if it came from a single shot.  
“Not necessarily Ansel Adams,” jokes 
Bill, “but the process certainly required 
patience and a sense of aesthetic.”

Maintaining visual quality was im-
portant to clients. “People expect to 
experience the big picture with aerial 
photography,” Bill explains. “This re-
quires special attention to visual aes-
thetics. Quality imagery, uninterrupted 
balanced imagery, supports the com-

munication of geographic ideas with-
out distraction...this was and still is 
a primary expectation from imagery 
providers.”

Taking quality aerial photography 
and effectively integrating it into carto-
graphic and GIS applications was an-
other source of learning for Bill Landis.  
In 1998, he began a six-year term as 
the director of mapping with CB Rich-
ard Ellis, the world’s largest commer-
cial real estate brokerage and services 

firm. While at CBRE, he created a cen-
tralized mapping facility that employed 
40 mappers creating maps and aerials 
for the company’s 2,500 U.S. brokers.

“My time at CBRE shaped my un-
derstanding of what professionals need 
from aerials and how they use them in 
business,” Bill explains. “I made hun-
dreds of presentations touting the so-
phisticated capabilities of GIS, includ-
ing thematics, demographics, cluster 
modeling, contouring, and regression 
analysis as well as aerial photography.  

Half Century of Aerial Mapping      Brings a Unique Perspective
Wendy fallon
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Nonetheless, the overwhelming ma-
jority of the requests from our offices 
were for basic site location maps.  De-
spite all of the cartographic magic we 
could do, people want dots on a street 
map or an aerial photograph, nothing 
more. That was an important lesson I 
learned early and continue to preach 
today—keep it simple.”

“For twenty years, the GIS/map-
ping industry has prophesized that 
mapping would become as mainstream 
an application as word processing or 
spreadsheet software,” says Bill. Map-
Quest brought simple mapping func-
tionality to the masses a decade ago.  
The appeal of MapQuest and similar 
websites is based on their simplicity.  
Users and developers have embraced 
mapping in an ever expanding range of 
applications because of the ease with 
which they can be used and incorpo-
rated into a website or solution. 

Bill continues, “The Internet has 
increased the access to aerial photog-
raphy by all market segments expo-
nentially. Just two or three years ago 
only government agencies, engineers 
or large commercial firms could af-
ford and access aerials as a resource.  
The free distribution of virtual globes 
like Google Earth in 2005 brought ac-
cess to a world of high-resolution aerial 
photography and a true geographical 
information system (GIS) in the hands 
of every person. Granted it was not to 
the level of sophistication of what many 
of us use, but I recall one client telling 
me ‘I would like to be able to make my 
own maps without having a degree 
from MIT to do it,’ and virtual globes 
fit that requirement. It exposed a large 
population to aerial imagery and to a 
new way of looking at our world.

Oddly enough for Aerials Express, 
with the introduction of free imagery 
came an exponential increase in rev-
enues. The new aerial resources met 
many of the needs of consumers but 
failed to deliver what the professional 
market required. As Bill explains, “In the 
1970s my father began flying Phoenix 

once a quarter to keep pace with new 
development, and that currency fueled 
the demand for his product. For 50 
years, our business model has been 
founded on delivering current imagery.”

As he contemplates the future of his 
industry, and his company, Bill sees a 
number of forces at work that will shape 
things to come. “Industry consolidation 
will be a significant reality for the rest of 
the decade. Satellite operators and their 
customers are learning that satellites 
cannot fully meet the imagery needs 
of the marketplace.  Similarly, the vast 
number of local aerial photography and 
mapping companies are going to find 
it increasingly difficult to compete with 
national players offering low-cost solu-

tions delivered across the Internet using 
proprietary platforms.”

The changing forces of technology 
are another factor. “The cost to com-
pete in the near term will rise signifi-
cantly without a significant increase in 
revenue,” continues Landis. “Much as 
the television industry has been forced 
to invest in HD technology without be-
ing able to charge consumers more for 
their capital expenditures, aerial pho-
tography firms that have traditionally 
used film will have to invest in digital 
cameras to compete. But they will 
have a difficult time getting customers 
to swallow higher prices.”

Landis points to their purchase of 
a Cessna 421 Golden Eagle equipped 
with a Leica ADS40 Airborne Digital 
Sensor. Based in Nashville, Tennes-
see, this “low altitude satellite” as Bill 

calls it, is within a four-hour flight of ev-
ery U.S. city east of Denver, Colorado.  
“Aerials Express was fortunate to be 
in the position in 2005 to invest in the 
latest technology. We chose to forgo 
short-term profits to gain experience in 
digital sensor technology and are now 
benefiting from the decision.”

Landis believes the current map-
ping race by the online portals will be 
short-lived as profits from their efforts 
fail to materialize in 2007 and 2008.  
“GIS is enormously expensive, and 
once you venture past dot maps, your 
consumer base narrows quickly while 
the data and developments costs sky-
rocket. There are two competing ap-
proaches to data acquisition by the 
dominant players in the online mapping 
market. Some are taking the tradition-
al route of collecting and processing 
content themselves. While this guar-
antees some exclusivity it is a costly 
endeavor that has no record of profit-
ability. Others are taking the commu-
nity approach similar to eBay, Wikipe-
dia, and YouTube. This model provides 
the basic tools, platform, and rules for 
creating content, then allowing users 
to add the data they deem valuable.  
While the latter does not have a record 
of profitability, it has created growing 
community as commercial and non-
commercial users add ever increasing 
content to a standardized platform.”

Over the past fifty years, aerial im-
agery has moved from an exclusive, 
specialized art form to a highly accessi-
ble standard for mapping applications. 
If the past five decades are any mea-
sure, the production and use of aerial 
photography will continue to evolve at 
a significant pace. As Bill Landis sug-
gests, “we still have only begun to see 
the potential of aerial imagery.  Expect 
to see major inroads with the cell phone 
and navigation system industries within 
the near future along with improved cur-
rency, quality, and resolution.” q

Wendy Fallon is a Chandler, Arizona-
based journalist.

Half Century of Aerial Mapping      Brings a Unique Perspective

“The Internet has 

 increased the access 

to aerial photography 

by all market segments 

exponentially.”
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A
erial photography is a powerful tool for a wide variety of real 
estate, planning, engineering, navigation, and emergency 
response applications. While basic street maps are great 
for getting the lay-of-the-land, aerial photography fills in the 

gaps between the lines, offering a greater sense of context. In particu-
lar, vertical photography provides users with a detailed and inclusive 
perspective of the world unavailable from any other single dataset. 

However, users are frequently unfamiliar with the characteristics 
of aerial photography that define it as “high-quality” or “professional 
grade.” Knowing what to look for and what to ask can help you make 
an informed decision about acquiring imagery for your business or 
organization. Professionals looking to acquire aerial photography 
should consider the following questions.

Currency: When was the photo taken?
Currency is the most critical aspect of any aerial photograph. 

The world around us changes faster than we often realize. New de-
velopment is constant. Even low-growth markets have pockets of 
rapidly changing communities. New freeways, active housing sub-
divisions, highrise construction, and natural disasters can alter entire 
landscapes. If the photo is outdated, it will likely not show all the fea-
tures you want to view. Typically, imagery older than 12 to 18 months 
has exceeded its usefulness for most metropolitan and developing 
areas.

Resolution: What will I be able to see?
A digital photograph is basically a massive grid, with the cells 

forming the grid called pixels. The resolution of aerial photography is 
expressed in distance per pixel. Thus “10 meter imagery” means that 
each pixel represents a 10 x 10 meter square on the earth’s surface. 
The smaller the distance each pixel represents, the greater the resolu-
tion and the more detail you can see.

Conventional wisdom says the higher the resolution the better. 
But with higher resolution comes tradeoffs. For instance, doubling the 
resolution of an aerial photograph from one meter to 0.5 meter means 
increasing the data collection costs by a factor of four. The plane must 
now fly lower to increase the resolution and fly more flight lines and 
use four times the amount of film or scan four times the area in the 
case of a digital camera. Higher resolution also affects the post-flight 
production since file sizes increase by a factor of four and require 
more computing power and processing time. Finally, higher resolution 
means housing larger files, a major issue. For example, a market the 
size of Houston, Texas requires 250 gigabytes of disk space at 1.5-
foot resolution and 500 gigabytes at 1.0-foot resolution. With this in 
mind, ask yourself what resolution you need to see the information 
necessary to achieve your goal before making a decision.

Weather: Do clouds degrade the image quality?
Like farmers, aerial photographers are dependant on weather 

and season to produce a good “crop.” High quality aerials can only 
be taken on cloud-free days with no smoke, smog, haze, excessive 
humidity, or dust. In most places, excellent flying conditions only oc-
cur during specific times of the year. Satellite imagery providers are 

prone to visual impairments and price their product based on the 
percentage of cloud cover. Satellites are in fixed orbits and do 
not have the level of control or flexibility over their flight schedule 
operators of aircraft-based cameras have.

Color: How does it look?
Take a look out your window at trees, water, roads, and dirt. 

Color aerial photography should look natural. You should not no-
tice any seams where two photographs come together. Now, look 
at a large area of aerial imagery and see if it looks like a checker-
board or if it has noticeable variation in color. The color should be 
smooth and consistent across the image to ensure high quality 
prints.

Accuracy: How spatially accurate is the imagery?
You may not be an engineer or city planner that needs high 

accuracy for advance mapping applications, but the spatial ac-
curacy of your aerials is extremely important if you want to use it 
with other data like street center lines, parcel boundaries, or retail 
site locations.

Compression: To compress or not to compress?
Digital aerial photography creates big files often measured 

in hundreds of gigabytes. To reduce storage needs (hard drive 
space) and to speed applications using imagery, most clients pre-
fer to have the imagery delivered in a compressed format. There 
is a small loss of clarity when files are compressed; however, most 
clients cannot tell the difference, and the reduction in file size by 
10 to 20 times is usually preferred.

Delivery: How can I access the imagery?
How you access the imagery can be important because high 

quality imagery is useless if you cannot view and print it for your 
needs. Physical media such as DVDs and HDs allows users to 
maintain their imagery in-house. However, online delivery allevi-
ates the need for users to store and manage large imagery files. 
It is important to consider what applications are available through 
both delivery methods. Depending on how often you actually use 
imagery, a simple online solution may provide a better financial 
decision than investing in an extensive database. However, man-
aging your imagery content directly may be critical to your particu-
lar business model or corporate structure. Again, consider your 
needs and application practices before committing to a delivery 
method.

Cost: How much is it?
Pricing ranges widely in the aerial photography industry. Sat-

ellite image providers can charge upwards of $100 per square 
mile, while some websites let you peruse and download aerials 
for free. The cost is a consideration of all the previous questions. 
Simply consider your needs and pay accordingly.  q

Prepared by Merle Miller of Aerials Express

What to Look for When Procuring Aerial Photography
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CORPORATE PROFILE

See the world with 
different eyes.

www.inpho.de

To satisfy customers by offering perfect photogrammetric results, you need just the right system provider. INPHO is well-
known for premier systems with an exceptional performance level. Our high-quality software and our devoted customer 
support ensure your products’ continued unsurpassed quality – thus problems and their costly consequences are a thing 
of the past. Ultimately, moving up to INPHO quality more than pays for itself.

Image Capture · Aerial Triangulation · Data Capture · Terrain Modeling · Orthophoto Processing

Mistakes can be costly.
It’s time to move up to INPHO. 

AZ_AerialMapping_184x120_4C_GB_amc  27.07.2006  10:52 Uhr  Seite 1

inphoUSA, Inc. is the North American sales and support 
center of Germany-based INPHO GmbH. inphoUSA was 
established due to increasing usage of INPHO software 
products in the North American market. INPHO’s clients 

will greatly benefit from having local support and sales ser-
vices within the U.S. time zones in lieu of being served from 
the other side of the Atlantic Ocean.

INPHO is a leading photogrammetric systems provider 
with more than 1,000 users worldwide. INPHO’s products 
cover the complete workflow of a photogrammetric project, 
including aerial triangulation,  stereo compilation, terrain mod-
eling, orthophoto production, and mosaicking. In addition, IN-
PHO offers advanced products for processing digital terrain 
models, including filtering and editing of LiDAR data. 

Since its foundation in 1980 by Prof. Fritz Ackermann, IN-
PHO has gained excellent credit as a provider of first-class 
software products offering supreme quality, high degree of au-
tomation, and unsurpassed productivity. Since becoming a full  
photogrammetric system supplier in 2000, INPHO has been 

strengthening its direct sales activities, and building up a 
worldwide distributor network with partners in numerous 
countries. Today INPHO’s product portfolio includes:

n MATCH-AT automatic aerial triangulation
n inBLOCK block adjustment
n Summit Evolution stereo data capture
n MATCH-T automated DTM generation
n DTMaster stereo DTM/LiDAR editing
n SCOP++ DTM/LiDAR processing
n OrthoMaster ortho-rectification
n OrthoVista mosaicking and color balancing

INPHO’s team of photogrammetric professionals com-
bines expert knowledge in photogrammetric theory and 
production with wide know-how in software engineering. 
The expertise we have acquired over the past 25 years en-
ables us to successfully put leading-edge technologies into 
practice. This results in world-wide leading products and a 
premium technical support. q

inphoUSA, Inc.
12091 Bricksome Ave., Baton Rouge, LA 70816, USA
225-612-4873  •  800-240-7115  •  Fax: 225-612-0899
www.inpho.de •  sales@inphoUSA.com
Contact: David Snyder 

Additional Company Locations: 
INPHO GmbH, Stuttgart,  
Germany (Headquarters)
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C A S E  S T U D Y

LiDAR Survey of PG&E  
Powerlines

In 2006, HJW GeoSpatial was sel
ected to acquire and process LiDAR 
data for four separate PG&E projects, 
totaling approximately 78 miles of 
transmission lines. Each project was 
in support of reconductor work to in
crease electrical capacity on aging 
lines in areas of new development. 

The flight missions were similar in 
scope and designed for corridor map
ping and acquisition of LiDAR data at 
35cm spacing using the Optech ALTM 
3100EA, collecting multiple returns at 

Innovative geospatial  
solutions with  

uncompromised quality

HJW GeoSpatial:  
Projects for Pacific Gas & Electric  
(PG&E)

100kHz. Control was sup
ported by ground collection 
of GPS at two locations 
during acquisition for dif
ferential trajectory solution. 
Additionally, HJW collected 
ground profiles in three lo
cations for LiDAR closure. 
The LiDAR data was ini
tially classified into ground, 
vegetation and wire class
es. Determination of clear
ance for crossing lines and 

structures within a 120 foot alignment 
and significant trees within 30 
feet of centerline was done 
through further manual clas
sification and data filtering. 

Deliverables:  
A bare earth DEM was 

delivered in MicroStation .dgn 
format for plan/profile format
ting. Cell placement at tower 
locations, catenary attachment 
points, crossing lines and structures 
within the designated alignment were 
delivered in .dgn and tabular formats.  

Project Challenges:  
The initial project was done on 

a rural 60kV line with small diameter 
wires and poles, resulting in collection 
gaps in the LiDAR data.   

The decreased density of the point 
cloud made it difficult to visualize the 
catenaries for compilation. Working 
with PG&E engineers to identify attach
ment types (deadend, running angles, 
etc.), HJW’s LiDAR analysts manually 
classified attachment points and poles, 
while engineers extrapolated line loca
tions from diameter, attachment type, 

temperature, and attachment point lo
cations. Subsequent projects included 
larger targets (115kV) combined with a 
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Innovative geospatial  
solutions with  

uncompromised quality

CORPORATE PROFILE HJW GeoSpatial, Inc.
8407 Edgewater Drive
Oakland, CA  94621-1403
Phone: 510-638-6122 
Fax: 510-638-5628
www.hjw.com

F
ounded in 1949 in the San Francisco Bay Area, 

HJW GeoSpatial has long been established as 

a leader in precision photogrammetric map-

ping. HJW offers a full portfolio of innovative 

aerial mapping services, providing high quality geospatial 

Innovative geospatial 
solutions with  

uncompromised quality

content based on a range of airborne technologies and ad-

vanced ground processing. Our certified professionals offer 

a wealth of experience in photogrammetric mapping, LiDAR 

terrain modeling, orthophotography, spatial data fusion, and 

QA/QC oversight. q

modified flight mission, providing 
better visualization/density. Addi-
tionally, it was determined that QA/
QC for data gaps should be done 
by viewing the rangefile at the initial 
stages of post processing.

PG&E McCloud-Pit  
Hydroelectric Project:

In 2006, HJW was also se-
lected by PG&E to provide digital 
photography for a 130 square mile 
hydroelectric project. The project 
included 285 exposures, using the 
Microsoft/Vexcel UltraCam digital 
camera and fully automated aerial 
triangulation along with airborne 
GPS/IMU for image control. Both 

color and CIR orthophotography 
with 1’ pixel resolution were de-
livered. To expedite orthophoto 
processing, HJW used a combi-
nation of manual and automated 
seamlines. Digital acquisition was 
considered advantageous for this 
project due to faster turnaround 
time, as well as higher quality CIR 
data than the film alternative, as 
CIR data can be degraded in the 
film development and scanning 
process. In addition, digital camera 
acquisition allowed for simultane-
ous CIR imagery acquisition, which 
eliminated the need for two sepa-
rate flight missions, one for color 
and one for CIR.  q

See our ad on the Inside Front Cover
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A
t Surdex Corporation, the science 
and art of photogrammetry is utilized 
to provide the fastest, most accurate 
mapping data for our clients. Whether 

your project requires digital or film orthophotog-
raphy or LiDAR data, we have the resources to 
provide you with high quality images for your 
mapping needs. 

For over 50 years our talented staff of industry profes-
sionals have provided the experience and knowledge to 
serve our distinguished client base, including Federal, State, 
Local governments, as well as private companies in the 
Engineering, Surveying, and Oil and Gas Exploration and 
Transmission industries.

Our full service Photogrammetric production fa-
cility allows us to control every phase of the project—
from acquisition with our fleet of 6 company-owned 
aircraft fitted with the latest in aerial photographic 
technology, including LiDAR Sensors and DMC Digi-
tal Cameras—through image creation and delivery, 
ensuring a quality product is delivered on time.

Our highly experienced in-house crew of FAA 
certified aircraft and power plant mechanics allow us to keep 
our schedules by increasing aircraft uptime and productivity, 
which is extremely rare in our industry.

Surdex produced over 250 MILLION acres of Digital Or-
thophotography, DEM and GIS Planimetric features in 2006.  
Give us the opportunity to produce your next project. q

CORPORATE PROFILE SURDEX Corporation

520 Spirit of St. Louis Blvd.,  
Chesterfield, MO  63005, USA
636-532-3427 • Fax: 636-537-9638
www.surdex.com • info@surdex.com
Contact: Tim Donze

16225 Park Ten Place Dr., Suite 500,  
Houston, TX  77084, USA
281-994-4150  • Fax: 281-994-4151
Contact: Randy Burkham
randyb@surdex.com
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S
anborn’s comprehensive 

approach delivers the 

greatest possible value to 

customers. From start to 

finish and beyond our geospatial so-

lution experts help our clients choose 

the right combination of services such 

as, remotes sensing, software devel-

opment, data analysis and a series of 

off-the-shelf products.

We are uniquely positioned to of-

fer you local presence, extensive re-

sources, quick responses, and excep-

tional value.  Sanborn serves a variety 

of aerial mapping requirements. From 

high resolution orthophoto imagery 

and LiDAR sensors, to specialized ap-

plications for multispectral imagery, 

Sanborn is fully equipped and highly 

experience. Sanborn offers these data 

collection methods:

• Digital cameras

• LiDAR sensors

• Satellite imagery

• Ground-based laser

• Analog cameras

• Geodetic surveying

• Utilities inventory

To complement our data acquisi-

tion strengths, Sanborn offers a full 

suite of geospatial services—from 

database development and analysis 

to enterprise and web mapping ap-

C A S E  S T U D Y

Sanborn 
Total Geospatial Solutions

plications. Sanborn leverages unique 

remote sensing techniques to pro-

vide comprehensive image classifica-

tion models and land cover mapping 

solutions such as fuels mapping and 

forestry management.

THE SANBORN TRADITION
Sanborn first gained recognition for 

its richly detailed fire insurance maps-

-maps that are so full of valuable infor-

mation that they are still widely used 

today. We’ve mapped approximately 

12,000 communities across the United 

States and have archived over one mil-

lion Sanborn Maps™. 

TECHNOLOGIES
Sanborn is committed to develop-

ing and investing in emerging technol-

ogies. By staying abreast of advances 

in geospatial tools, and incorporating 

them into our products and services, 

we stay at the forefront of our industry. 

In turn, our clients receive the benefits 

of extensive resources, timely delivery, 

and exceptional quality in the solutions 

we deliver.

KNOWLEDGE AND 
EXPERIENCE

At the core of our business is our 

team of dedicated, accredited profes-

sionals—experts with proven industry 

success. For every service and prod-

uct we offer, we have a team with the 

necessary experience to ensure the 

best result.

CUSTOMER SERVICE
While technology is extremely 

important to us, we focus even more 

on our customers. Every product and 

service at Sanborn is designed with 

the customer in mind. Our certified 

project managers give each project 

the utmost in individual attention and 

expert supervision. We also keep our 

customers involved in the ongoing 

project management process with 

real-time, on-line project tracking. We 

remain a dominant force in the indus-

try because we are customer-oriented. 

We really listen to what our customers 

have to say.

MAPPING THE FUTURE OF  
GEOSPATIAL SOLUTIONS

We continue to set the standard 

for industry excellence. Today, the 

Sanborn name is synonymous with 

high quality geospatial products and 

services. Our longevity is attributable 

to our ability to offer focused product 

and service solutions to many markets 

and customer types. 

Unique in our industry, Sanborn 

offers total geospatial solutions. For 

more information, visit www.sanborn.

com. q

AerialMapping07.indd   17 2/15/07   9:25:40 PM



18 Professional surveyor Magazine • Aerial Mapping 2007
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With a rich tradition of mapping dating back to 1866, Sanborn offers  
end-to-end geospatial solutions backed by the latest in technology
and superior customer support. The company’s combined product and service offerings include consulting  

and off-the-shelf products, digital and LiDAR data acquisition, 
photogrammetric mapping, remote sensing solutions, and data conversion. 
Sanborn offers product solutions for government and commercial customers.
A nationally recognized company, Sanborn has multiple offices  
in the United States. 

1.866.SANBORN |  www.sanborn.com1.866.SANBORN |  www.sanborn.com

© 2007, The Sanborn Map Company

DIGITAL ORTHOPHOTOGRAPHY 

LIDAR

3D MODELS 

ELEVATION MODELS 

REMOTE SENSING 

INFRARED

TRAINING

GROUND LASER MAPPING

CONTOURS

DATA CONVERSION

DIGITAL MAPPING 
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margins in either the House or Senate.
The good news for the geospatial 

profession is that Democratic control of 
Congress will likely result in new fund
ing and greater attention to a number 
of programs requiring vast amounts of 
surveying, mapping, and other geospa
tial data. The 110th Congress will con
sider several bills that will stimulate new 
demand for the profession’s services.

The Hydrographic Services 
Improvement Act (HSIA), originally 
enacted in 1998, is scheduled for 

reauthorization this year. This law, 
which authorizes the hydrography 
and charting programs of the Na-
tional Oceanic and Atmospheric 
Administration (NOAA), comes up 
at a time when an oceans commis
sion has recommended a robust new 
integrated oceans and coastal map
ping effort and the National Acad-
emy of Sciences endorsed a digital 
coast activity to support a geospatial 
framework for the coastal zone. This 
“perfect storm” (pardon the pun) pro

W
hen Alexander Graham 
Bell said, “When one 
door closes, another op
ens, but we often look so 

long and so regretfully upon the closed 
door that we do not see the one that 
has opened for us,” he was not think
ing about the Congress of the United 
States. But when you look at the recent 
change from Republican to Democratic 
control of the House and Senate, not 
seeing doors opening and closing is 
shortsighted, if not blind.

The new Congress brings 
a different set of priorities. The 
nation has already seen a re
evaluation of the Bush Admin
istration’s strategy in Iraq in re
sponse to the November, 2006 
election, and a Congress con
trolled by Democrats in 2007
2008 will move in a direction 
different than it did when con
trolled by Republicans. The new 
Congress will also provide a dif
ferent set of opportunities for 
the geospatial profession.

Opportunities 
While the door will not close 

completely, the budget for the 
National Geospatial Intelli-
gence Agency (NGA) may not be as 
robust as in the past. Firms that do clas
sified work in support of the military and 
intelligence activities may see a decline 
in funding under the Democrats. An
other issue sure to garner less support 
is that of transferring work from govern
ment employees to the private sector. 
Alternately called A-76, competitive 
sourcing, outsourcing, contracting out, 
and privatization, the process of looking 
at activities performed in the govern
ment with an eye on moving them to 
private firms is not likely to gain winning 

vides a significant opportunity for the 
surveying and mapping community.

 “The timing is right for the reau
thorization of the HSIA,” emphasizes 
Anne Hale Miglarese, PLS, CEO of 
EarthData International and former 
chief of coastal information services at 
the NOAA Coastal Services Cen-
ter. “In the aftermath of September 
11 and Hurricanes Katrina and Rita, 
U.S. citizens became keenly aware of 
the important activities overseen by 
NOAA and the impact on their daily 
lives, from efficient port operation and 
safety to prediction of extreme weather 
events. The educational process our 
nation underwent after these traumatic 
events raised our collective awareness, 
exposed deficiencies in our societal re
sponse, and increased our expectations 
for government programs. Understand
ing the oceans, ports, and coastal zone 
are important to so many factors in our 
daily life, and NOAA is at the center of 
many of these fundamental activities.”

Every six years, Congress consid
ers a farm bill to reauthorize, reform, 
and modify the programs of the U.S. 
Department of Agriculture. The cur
rent law expires in 2008, and according 
to Matthew Herring, director of forestry 
and infrastructure solutions sales for 
John Deere Agri Services, “it makes per
fect sense for the new Farm bill to allow 
farmers to capitalize on the advances in 
geographically enabled farm equipment 
and available geospatial data sources 
to compete in the world market while 

Educating a New Congress

John Palatiello

“When one door  

closes, another opens, 

but we often look so 

long and so regretfully 

upon the closed door 

that we do not see the 

one that has opened 

for us.”

—Alexander Graham Bell
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conserving our environment at home 
using technically sound, smart farming 
practices. The high-quality geospatial 
information services commercially avail-
able today remain underutilized by the 
average farmer because the emphasis 
on the potential value has not been com-
municated on a federal level.”

Also pending before the 110th 
Congress is renewal of the program 
authorizing America’s aviation infra-
structure. Whether it is expanding run-
ways, mapping noise contours, or lo-
cating obstructions to navigation, this 
program creates significant demand 
for geospatial data to support the air-
ports, airways, and related compo-
nents of America’s air traffic system.

 The Geologic Mapping Act, 
which funds federal geologic mapping 
projects through the U.S. Geological 
Survey (USGS), a matching-funds 
grant program with state geological 
surveys, and an education program 
through university grants will also be 
considered by Congress. These, too, 
could be a vehicle for more surveying- 
and mapping-related activities.

 Bills to reform the federal flood 
insurance program, managed by the 
Federal Emergency Management 
Agency (FEMA) passed the House 
and a Senate committee in 2006 but 
did not win final approval into law. Last 
year’s Senate bill had significant provi-
sions expanding the flood insurance 
rate map (FIRM) program and signifi-
cantly increased the funding authori-

zation for flood map modernization.
Efforts to reach agreement on a reform 
bill in 2007 have already begun.

Informing Congress
Educating Congress on geospa-

tial issues in the early 21st century is 
easier than at any time since aristo-
crat surveyors like George Washing-
ton and Thomas Jefferson ruled the 
country with first-hand knowledge and 
experience in the land measurement 
profession. In the recent past, it took 
time to explain photogrammetry, GPS 
surveying, and cadastres to uninitiated 
lawmakers, but a new generation of 
congresspeople and senators imme-
diately engage in conversations with 
comments like, “Oh, like that data on 
Google Earth.”  So education can now 
focus more on the issues, rather than 
the technology or profession.

According to Laurence Socci, 
government affairs consultant to the 
American Congress on Surveying 
and Mapping, “our primary strategy 
will be education. With so many new 
members coming in, one of my biggest 
jobs will be to educate them about the 
issues important to ACSM members, 
both our private sector and public sec-
tor members. Additionally, I’ll look at 
how Democrats voted on our issues 
last year. That will help me determine 
how to approach them this year.” 

Brian Pallasch, director of govern-
ment affairs for the American Society 
of Civil Engineers, says “ASCE has a 

goal to meet every freshman. We de-
vised a welcome kit to educate members 
and staff on priority issues for ASCE and 
the civil engineering profession.” Pallasch 
says ASCE will use its office on Capitol 
Hill to “host a number of meet-and-greet 
events with key freshmen members of 
Congress who serve on committees im-
portant to” the society’s legislative agen-
da, which includes a number of science, 
infrastructure, and education initiatives.

The surveying, mapping, and geo-
spatial community has been seeking a 
greater voice in Congress for more than 
two decades. With so much change in 
the new Congress, the profession’s new 
challenge is to make sure someone is lis-
tening. q

John Palatiello is 
president of John M. 
Palatiello & Associates, 
Inc. (www.jmpa.us), a 
public affairs consult-
ing firm that provides 
services to the survey-
ing, mapping, geospa-

tial, and engineering communities. He is 
also executive director of MAPPS (www.
mapps.org), a national trade association 
of geospatial firms, and administrator of 
COFPAES (www.cofpaes.org), a coali-
tion of architecture, engineering, sur-
veying, and mapping associations and 
professional societies.

Educating a New Congress
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Innovation. The ALS50-II Airborne LiDAR System combines 150 kHz pulse rate and unsurpassed
positional accuracy in the world’s top performing LiDAR system. This high-performance sensor
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Early spring in New 
England brings warm 
days and cool nights, 
perfect conditions to 
get the “SAP” flowing, 

enabling the production of nature’s candy—
Maple Syrup. Snow melt and leaf emergence 
are the two natural events that trigger the 
crew at Bradstreet Consultants, Inc. (BCI) 
to gear up for another type of SAP—Spring 
Aerial Photography.

Each year, BCI launches ambitious 
“RTM” aerial photography missions canvass-
ing southern Maine, New Hampshire and 
eastern Massachusetts. BCI’s program in 
2006 included over 20 cities and towns with 
nearly 3,000 exposures taken at 1”= 600’ 
with Airborne GPS and over 400 ground survey points. “Part-
nering with Richard Crouse & Associates (RC&A) who flies 

Bradstreet Consultants, Inc.

P.O. Box 488
962 Western Avenue, Manchester, ME 04351 
207-621-8500 
www.bradstreet.com

7 aircraft has really helped us provide bet-
ter quality and faster services to our clients,” 
commented Mark R. Bradstreet, CP. 

Adding RTK GPS (Leica GeoSystems 
System 1200 Smart Rover) has empowered 
us to move to the RTM (“ready-to-map”) 
model. We are providing 3D data to our cli-
ents on-demand from stock photography 
in days or weeks, rather than flying custom 
missions and delaying projects 90 days. 
Jon Giles, PLS at Bradstreet provides the 
surveying expertise to ensure both the small 
10-acre sites and the large town-wide jobs’ 
mapping meets ASPRS Class 1 and FGDC 
mapping accuracies. BCI tries to anticipate 
where clients will want mapping and targets 
those areas first. We are planning next sea-

son’s aerial acquisitions now, contact us and let us know 
what area you want next!  q

National Providers of :
Aerial Photography
Aerial Mapping
GIS / GPS Services 
Surveying & Mapping Products
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RTM
READY TO MAP
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3D Topographic Mapping for Site and Subdivision Planning
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CORPORATE PROFILE North West Group and Valtus Imagery Services
Canada
Suite 212, 5438-11 ST. NE,  
Calgary  Alberta  T2E 7E9
403.295.0694 • www.valtus.com

Imagery on your Desktop - Out of Thin Air!

From planning to delivery, North West Geomatics and Valtus help you 
collect, manage and use digital aerial photography and satellite imagery. 
Our solutions require no new software and no new hardware. You simply 
get imagery where and how you need it.

Goto www.valtus.com/view to learn more

Change Your VIEW

High Resolution Digital Photography * Satellite Imagery * LiDAR and DEM * Data Management * Web Services Delivery

North West Group and Valtus Imagery Services pro-
vide end-to-end solutions for the collection, process-
ing, management and delivery of earth information 
in the form of aerial photography, satellite imagery, 

elevation information and related geospatial data.
The companies have a 30 year track record of helping both 

government and commercial customers gain a better under-
standing of the geographies they serve. Their joint solutions 
are recognized for technological innovation, reliability and their 
steadfast commitment to delivering high quality geospatial data 
on-time and on-budget directly to your desktop.  

North West’s fleet of company owned aircraft, digi-
tal sensors and their complete in-house production facility 
combine to deliver millions of square kilometers of geospa-
tial data annually.

Valtus specializes in the storage and distribution of large 
imagery datasets through web delivery systems. Our secure 
data warehouse contains high resolution aerial imagery, ste-
reo pairs, LiDAR, commercial satellite imagery and our client’s 
proprietary data sets. 

Whether you are new to imagery or a seasoned professional 
Valtus can provide you with the tools to manage and distribute 
imagery to your team or to your entire company. 

VISTA is a browser-based ordering tool that allows you to 
find the imagery you need and order it in the manner you need 
it by choosing the projection, resolution, and file type you need it 
in. Pay for it by credit card or set up an account and then down-
load your imagery in less than 5 minutes.

VIEWS is real-time streaming of  imagery on a transaction 
basis right to your GIS application with NO PLUG-INS!  VIEWS is 
an ArcXML & OGC WMS – compliant service accessible through 
applications that support these standards so everyone can ac-
cess imagery on their own desktops. VIEWS delivers a screen-
full of orthorectified imagery with the click of a button. 

VAULT is a private imagery hosting solution, which allows 
enterprises to manage, store and access their existing imagery 
content. Imagery management solutions often involve significant 
investment in hardware, software, and development time. Valtus 
takes care of the technology and the infrastructure so you don’t 
have to. Visit www.valtus.com/view to learn more. q

United States
1375 Walnut Street, Suite 220 
Boulder Colorado 80302 
303.482.2309 • www.valtus.com
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3400 W. 11th Avenue, Eugene, Oregon 97402 
Phone: 541-343-8877 • Fax: 541-343-8879
Contact: Bret Hazell (bhazell@3diwest.com)

1412 W. Bannock Street, Boise, Idaho 83702
Phone: 208-336-2430 • Fax: 208-336-2413
Contact: Scott Wilson (swilson@3diwest.com) 

3
Di West traces its history back to 1949 when H.G. Chickering 
opened our office in Eugene as one of the first photogrammetric 
mapping companies in the Western United States. For over 50 
years, mapping professionals here have achieved success by pro-

viding the finest quality service possible while producing highly accurate 
map products.

Today the same company, as 3Di West, offers full mapping, GIS,  
LiDAR/photogrammetry data integration, and 3D modeling/visualization 
services. Full production facilities are located in both Eugene and Boise 
to provide custom data sets to a wide range of professionals supporting  
engineering, facilities management, and planning related tasks. Utilizing 
the latest in hardware and software technology, we successfully accom-
plish complex projects throughout the United States. q
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At AERO-METRIC, we oper-
ate eight aircraft dedicated to 
the acquisition of aerial data 
and imagery and own more 

than a dozen aerial mapping cameras. 
In December 2004, AERO-METRIC pur-
chased its first large-format, fixed-frame 
digital camera. We selected the Z/I Im-
aging DMC because it provided features 
that would allow us to produce highly 
accurate maps and high quality photos. 
To date, we have collected over 42,000 
exposures with the DMC, enough to de-
clare it a rousing success.

The DMC digital camera offers a 
stable, large-format, fixed-frame met-
ric quality image with a 0.012 mm pixel 
resolution. The camera is capable of 12-
bit radiometric resolution and can discern 
4096 shades of gray. The DMC simul-
taneously records panchromatic, red, 
green, blue, and near infrared images, 
which can be post-processed to produce 
black and white, black and white infrared 
(IR), color, and false color IR from a single 
pass over the area of interest. A full image 
can be collected at the maximum rate of 
one exposure every 2.1 seconds. 

Putting It to the Test
We set out to evaluate the new cam-

era by collecting aerial imagery of our test 
site in Sheboygan, Wisconsin, where we 
have established a matrix of ground con-
trol points by GPS and differential level-
ing. The test grid consists of eleven rows 
and seven columns covering an area of 
1,200 by 2,100 feet. We collected three 
overlapping exposures of stereo digital 
imagery from 1,750 feet above ground, 
which provided two consecutive stereo 
models covering a working area of 1,100 
by 1,750 feet, each including a subset of 
our test points. 

The outermost four corner points of 
the ground control matrix controlled the 
stereo models within the neat model lim-
its. Test points on well-defined sidewalk 
corners were then measured using ste-
reo auto-correlation techniques. 

The root mean square error (RMSE) 
between the test point elevations deter-
mined by field surveys and the elevations 
determined by auto-correlation of the 
stereo images was an astounding 0.036 
feet. This level of accuracy would not be 
expected on less well-defined surfaces 
and was not repeatable in an empirical 
test where the test points were read by 
three experienced stereo-plotter opera-
tors. In that instance, the RMSE between 
the test point elevations determined by 
field surveys and the elevations deter-
mined by the mean of operator observa-
tions was 0.17 feet. This result was com-
parable to the results published by Don 
Light in the June 1999 issue of ASPRS 
Journal using scanned images from film 
cameras. The results illustrate both the 
high accuracy of the digital camera and 
the fact that softcopy viewing systems 
are not yet taking full advantage of the 
camera’s possibilities.

A second test flight was flown near 
the winter solstice with a 15-degree 
sun angle and flight height of 1,000 feet 
above ground. It would be impractical to 
collect usable photography under these 
high-shadow conditions using normal 
aerial cameras and film. The image col-
lected by the DMC, however, produced 
excellent sharpness and clarity, including 
fine details in deep shadows. 

Calibration and Operation
Aerial film cameras for use in photo-

grammetric mapping are required by the 
USGS to undergo a calibration check ev-
ery three years. The Optical Science Lab 
at the USGS does not have the facilities 
to measure the calibration of digital cam-
eras. In lieu of a laboratory calibration, the 
USGS has developed a field calibration 
site at NASA Stennis Space Center in 
Mississippi. We completed the camera 
characteristic determination by imaging 
the Stennis Site at various altitudes and 
flight directions and submitted the im-
agery to Stennis, who then determined 
the achievable accuracies of the camera 
system. The DMC proved fully capable 
of meeting the specifications required of 
the products developed for the USGS in 
both accuracy and image quality.

The DMC actually consists of eight 
separate camera heads; four 120mm 
f.l. panchromatic lenses; and one each 
25mm f.l. red, green, blue, and near IR 
heads. The panchromatic lenses record 
all visible light from 400nm to 900nm, 
which includes the near IR range. The 
multi-spectral camera heads have by-
pass filters that allow for overlapping the 
full range of wavelengths for each of the 
color bands (red, green, blue, and near 
IR). This enables the DMC system to 
achieve true color from 400nm to 675nm 
and extend the range of the IR band to 
850nm.

Aerial image resolution is charac-
terized by the ground sample distance 
(GSD), which is dependent on the flying 
altitude above ground. We can achieve 
a nominal GSD of 1/10,000th of the fly-
ing height. In practical terms, flying our 
twin-engine aircraft, we have produced 
GSDs from .175 feet to 2.5 feet. The 
multi-spectral band produces a larger 
GSD due to their shorter focal lengths; 
however, they are used to colorize the 
panchromatic image through a process 
termed “pan-sharpening.” The result of a 
post-processed image is a single black 
and white, color, or false-color infrared 
virtual image with a central perspec-
tive the same as from existing aerial film 
cameras. This enables the image to be 
used in all the conventional photogram-

Flying a Digital Mapping Camera
andy Piscitello, Pls, cP

AerialMapping07.indd   28 2/15/07   9:29:41 PM



29Professional surveyor Magazine • Aerial Mapping 2007

metric software in use today. Each raw 
image requires 260 MB of storage. The 
on-board storage capacity for 4,000 im-
ages, including file management, is about 
1.3 terabytes. 

The aircraft will often spend time on 
a site for larger missions, requiring the 
data to be downloaded on a “copy sta-
tion” and sent back to the main office for 
post-processing. A second set is made 
as a backup on the Firewire drives, which 
can be reused once the original data is 
processed and passes our quality assur-
ance checks. 

Results under Varied  
Conditions

We have obtained imagery at alti-
tudes from 1,750 to 25,000 feet above 
terrain, and applications have ranged 
from production of large-scale orthopho-
tos and planimetric mapping with high-
accuracy digital terrain models to small-
scale orthophoto mosaics of large areas 
such as entire counties. The orthophoto 
imagery produced was mostly true color, 
but in several instances, the requirement 
was for panchromatic or false color infra-
red orthophotos. 

The DMC can be used with airborne 
GPS (ABGPS) and an inertial measuring 
unit (IMU) to eliminate or reduce the need 
for supplemental ground survey points. 
Using the DMC does not require ABGPS 
and an IMU, however. The camera ge-
ometry is such that the imagery can be 
used the same as with traditional film 
cameras. Ground survey points can be 
used to control the imagery solely or with 
conventional control extension through a 
standard aerial triangulation process. 

As another pleasant discovery, the 
combination of the Z/I Imaging DMC 
and the Optech LiDAR unit has had a 
large impact on how we produce map 
products for our clients. The DMC ste-
reo models have often been used to 
supplement terrain data acquired with 
our Optech LiDAR System by stereo 
compiling 3D breaklines to enhance 
the contours created from the LiDAR 
dataset. 

Due to our location in Sheboygan, 
Wisconsin, the high radiometric reso-
lution has produced excellent imagery 
when we are required to work under less 
than ideal sun angles in late fall and win-
ter. Although the shadows are long, the 
amount of detail visible in the shadows 
is quite impressive. The overall image is 
very sharp with intense color saturation 
and possesses a high metric fidelity that 
permits the development of accurate 
digital terrain models suitable for one-foot 
contour intervals from imagery collected 
at 1,750 feet above ground. The map/or-
thophoto products are typically produced 
digitally to meet accuracy specifications 
for 1”= 50’ or 1”= 100’ mapping. Of 
course, the digital files can be viewed at 
larger scales, but the accuracy remains 
the same. 

After two years of operating the 
DMC in a wide variety of conditions and 

applications, it is clear the digital mapping 
camera outperforms its film predecessor 
and enables us to operate more efficient-
ly. After the initial learning curve, the chal-
lenge of handling the massive amounts 
of data captured on a daily basis has 
become routine. In fact, the demand for 
the high-quality images obtained with the 
DMC required us to purchase a second 
camera system in December 2006. q

Andy Piscitello is vice 
president and produc
tion manager at AERO 
METRIC’s headquarters 
in Sheboygan, Wiscon
sin. AEROMETRIC is a 
nationwide aerial map

ping company whose clients range 
from local surveyors and engineers to 
large industrial firms to local, state, and 
federal government agencies.
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A paradox may exist that only 
those in the geospatial aer-
ial mapping world experi-
ence. It seems that the sim-

pler technology makes sensor-to-map 
data collection, the more ambitious 
the surrounding options presented to 
users will become. Perhaps it’s the 
market or perhaps it’s the users, but 
the industry seems to seek to remain 
at a comfortable level of complexity. 
There is a balance in this chaos.

When rapid response orthorectifica-
tion was first entertained as a possibility, 
the ideology was simple: Get aerial imag-
ery captured, corrected for mapping, and 
output into the hands of the people who 
needed it… then, repeat if necessary. 
Now, as the process becomes much 
faster, more automated, and more refined, 
we are discovering that there are different 
degrees of demand for different variations 
of rapid response data and services, cre-
ating a new variety of rapid response data 
product possibilities on the market. 

Long before reaching even the pos-
sibility for true rapid response capability, 
two important stepping stones needed 
to be in place first: the GPS supported 
inertial measurement unit (IMU) for direct 
georeferencing, and key advances in 
digital technology. Development of the 
latter seemed an inevitable progression. 
Just the cost and time savings from not 
purchasing and developing film provided 
fantastic competitive advantages to early 
users. Arguably, the eager absorption 
of new digital technology by the remote 
sensing market encouraged innovative 
sensor developments, bringing increas-
ingly focused earth observation capabili-
ties to users with specialized demands 
previously unresolved using aerial film. 

The development of the GPS sup-
ported IMU, however, contributed to 
solving rapid response issues on two 
separate sides of the data production 
equation. Since the GPS/IMU could 
provide airborne surveyors with unin-

terrupted survey-quality measurement 
of position and orientation hundreds 
of times each second, a continuous 
ground reference was guaranteed and 
could be associated to every pixel 
of every digital frame captured. This, 
therefore, not only removed the costly, 
risky, and time consuming need for col-
lecting ground control points, but it also 
allowed captured data to begin being 
processed immediately—if necessary, 
even on board the aircraft.

“How fast is too fast?” and “How 
precise and accurate is too precise and 
accurate?” seem like two of the most 
unlikely questions anyone would ask 
nowadays. However, given one singular 
and unavoidable constraint—processing 
time—we are still forced into a reluctant 
yet familiar trade-off. To different users 
working on different aspects of a crisis, 
certain data requirements will rank above 
others. A decision point becomes nec-
essary and must be placed somewhere 
along the quality (accuracy and precision) 
and quantity (how fast and how much) 
spectrum. Cost-Excellence-Speed: Pick 
any TWO. The answer is based largely 
on the most urgent needs at the given 

time. As processing speeds, memory 
cache, bandwidth, and other hardware/
software components improve, we may 
be only a few years away from seeing this 
issue evaporate, but for now, it remains. 

As unfortunate as this may seem, 
customers and users in need of rapid re-
sponse tools may find themselves at an 
advantage as producers compete harder 
to offer more tailored solutions with in-
creasingly greater value. Applanix Corpo-
ration, for example, manufacturers of the 
directly georeferenced DSS medium for-
mat airborne digital camera system, has 
established a strong reputation in both 
the traditional aerial surveying market 
and also the emergency rapid response 
market based primarily on the speed and 
accuracy their solution provides. Consid-
er this: An end-to-end seamless digital 
ortho production environment, the first 
Applanix DSS (Digital Sensor System) 
solution was only introduced in 2002 and 
was presented initially as a digital alter-
native to film and large format cameras 
for smaller scale projects. Time and cost 
savings of the earliest DSS models quick-
ly became obvious for deployment and 
image collection within these markets. 

Rapid Response Ortho-Mapping: 
Evolving Faster Than You Think   by Anthony Melihen
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Less than two years later, in the wake 
of Hurricane Isabel, the DSS was put to 
the test in the earliest rapid response and 
disaster survey/recovery operations truly 
worthy of the title “rapid response”, deliv-
ering up-to-date primary source ground 
data from camera to crew chiefs in hours 
instead of days. 

The urgency to press new product 
development for the capture and pro-
cessing of reconnaissance data towards 
“Real-Time” performance is, at present, 
powered more by military and disaster 
assessment interests than other institu-
tions. As a result, the rapid response 
market is considered narrow in many 
ways. But when called upon, it is a vital 
asset. Even more, these tests provide a 
much needed research test-bed since 
the advances made in this niche will 
eventually filter into other products. This 
drives progress.

By most standards, the rapid re-
sponse and high performance medium 
format digital airborne camera markets 
are still within the early stages of their 
product lifecycles. Few would suspect 
that solution providers are already be-

ginning to dig deeper to identify the 
specific data needs within each seg-
ment and build the tools required to 
generate these deliverables. 

Earliest on the scene as the first 
commercial firm to cater to the rapid re-
sponse market, Applanix is now better 
matching their image delivery solutions 
in this market to more specific first-re-
sponder functions because their data 
needs are simply unique. The rational 
is simple: The information needs of 
paramedics and volunteers faced with 
the danger and unenviable time con-
straints of a large scale disaster are very 
different than decision makers working 
to identify the cause or engineers hop-
ing to solve key obstacles. To provide 
optimal data collection and mapping 
solutions for various crisis response 
needs, Applanix developed the DSS 
RapidOrthoTM system. The DSS Rapid-
Ortho system produces three rapid 
response orthorectification products: 
RapidOrthoTM, Precision RapidOrthoTM, 
and High Precision RapidOrthoTM.

The RapidOrtho product has been 
designed to help user segments that re-

quire orthos in as little time as possible, 
using existing DEMs in combination with 
real-time navigation solution from the Ap-
planix DSS Position and Orientation Sys-
tem (POS). The Precision RapidOrtho  
functions in similar fashion but involves 
post-processing POS data collected dur-
ing the flight mission and possibly exter-
nal source data if available (such as from 
devoted base-station). Finally, High Pre-
cision RapidOrtho generates orthos and 
orthomosaics when no DEM exist; also 
requiring post-processing but in this case 
a DEM is auto-extracted by measuring 
the parallax from overlapping imagery. 

As the market grows and new air-
borne surveying applications are en-
gaged, only to become more common 
place, we will periodically be witness to 
the birth of new service specialties and 
the opportunities they present to us-
ers. As the still young rapid response 
domain finds stronger footing, seg-
ments that serve both commercial and 
humanitarian objectives will continue to 
benefit from its development through 
the discovery of new applications and 
greater efficiencies. q

Since opening our doors in 1991, Applanix has set 
an unbeatable pace for position and orientation 
technology by providing the highest quality prod-
ucts that perform to the highest expectations of 

our clients worldwide. We were the first to pioneer GPS as-
sisted inertial navigation and we continue to develop tech-
nology with our customer’s applications in mind. Applanix 
stands alone at the forefront of research and development 
in our business, a consequence of our determination to be 
the industry leader in inertial geospatial solutions.

Our products and expertise increase the quality and 
throughput of aerial surveying, measure and monitor the 
condition of the world’s roadways, provide position and 
orientation for airborne sensor platforms including LIDAR, 
guide robotic vehicles, compensate for ship wave motion 
when mapping the ocean floor, help railroads maintain their 
track… There are no limitations. Our success is based on 
our commitment to helping professionals achieve greater 
value creation by using our solutions, and our clients appre-
ciate Applanix’ dedication to precision and performance.

Applanix guarantees customers the best support in the 
industry.  Each purchase includes multi-day on-site installation 
and training by an Applanix technical representative.  Customer 
support is available remotely anytime, and if necessary, a rep-
resentative will be dispatched to anywhere in the world—even 
on short notice.  

As recent and unprecedented demands for geospatial 
data presents new opportunities, we at Applanix will contin-
ue to meet all of our client’s needs through the exceptional 
performance value of our leading inertial geospatial solutions, 
backed up by our first class support services. Work with the 
best on the market. Make Applanix part of your solution. q

Applanix Corporation

85 Leek Crescent, Richmond Hill, Ontario, Canada, L4B 3B3 
Telephone: 905.709.4600 • Fax: 905.709.6027
Email Address: info@applanix.com • Web Address: www.applanix.com
Additional Company Locations: USA (Florida, New Hampshire, Texas, Virginia),  
UK, Germany
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The Industry Leader In Inertial Geospatial Solutions

www.applanix.com

AIRBORNE
SOLUTIONS

Precise, direct georeferencing of digital remote sensing data gives 
you decisive advantages for aerial survey and photogrammetric 
mapping. Our superior Inertial/GPS based position and orientation 
systems ensure accurate, efficient and economic geopositioning 
of airborne imaging data for all your geospatial intelligence 
applications.

Technological achievement, unequaled customer support, and 
the passion to pioneer have made Applanix the industry leader 
in inertial geospatial solutions.  Visit our website to discover 
how Applanix airborne solutions can help meet and exceed your 
surveying and mapping needs.

DIRECT GEOREFERENCING
Precise. Accurate. Efficient. Reliable.
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Phone: 1 905 764 0614
Fax: 1 905 764 9604

www.pcigeomat ics .com
Email: info@pcigeomatics.com

Make better decisions about your world with Geomatica

Data management, analysis,
& visualization tool for LiDAR

Powerful geospatial
image-centric software

Automated image production
systems & solutions

NEW

PCI Geomatics is a world-leading, innovative devel-
oper of image-centric software for the geospatial 
industry and has been committed to image-cen-
tric excellence for 25 years. Specializing in remote 

sensing, digital photogrammetry, spatial analysis, map pro-
duction and automated production systems, our technology 
turns images into information. Our geospatial solutions en-
able our customers to find answers to real-world questions 
using satellite, aerial and other geospatial data.  

From the desktop to the enterprise, our technologies 
are applied to a wide array of challenges, including natural 
resource monitoring, homeland security and defense, insur-
ance risk assessment, map production, image manage-
ment, site selection, feature extraction, and education. With 
our trusted Geomatica® brand, PCI Geomatics provides the 
image-centric solutions demanded by a large and expand-
ing industry.

PCI Geomatics began developing and shipping software 
to clients around the world when the industry was very young, 
and the potential of geospatial information was just beginning 

to be realized. Since then, the company and its reputation 
have continued to grow as a result of innovative leadership, 
strong strategic and technology partnerships, active geo-
matics community involvement, and a dedication to earn 
the trust of customers who use PCI technology. 

With an emphasis on delivering quality services that ex-
ceed customer expectations, PCI Geomatics provides both 
a comprehensive set of desktop products and a compre-
hensive range of production-oriented solutions. The suc-
cessful application of geospatial technology requires careful 
consideration and planning. With an in-depth knowledge of 
the industry, the PCI Geomatics Professional Services team 
brings image-centric projects to life by working alongside 
the customer to develop a cost-effective solution. PCI Geo-
matics understands that as a geospatial software profes-
sional, your job is to get the most out of your data, extract-
ing information to help make better decisions about your 
world. Our job is to provide you with the best tools available 
to help turn spatial data into information, either on the desk-
top or in a custom-built geospatial solution. q

PCI Geomatics
905-764-0614 • Fax:  905-764-9804
www.pcigeomatics.com
info@pcigeomatics.com
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R
IEGL LMS-Q560 is a new 
high-accuracy airborne Li-
DAR system for corridor and 
wide-area mapping of terrain 

and vegetation with a unique feature: 
it digitizes the echo waveform of each 
measurement. This study outlines the 
system and its components, presents 
first samples of data that were collected 
recently with a prototype in flight tests, 
and analyzes system performance. 
It highlights applications that take 
advantage of the waveform registra-
tion capabilities with a special em-
phasis on forestry applications.

Being based on the new RIEGL 
LMS-Q560 laser scanner system is 
one of the first commercial airborne 
LiDAR terrain mapping systems to 
use waveform digitization, thereby 
providing access to the full surface 
information content available from 
LiDAR measurements. Return wave-
forms can give detailed insights into 
the vertical structure of surface ob-
jects, surface slope, roughness, and 
reflectivity. By enabling the user to deter-
mine the target detection characteristics 
in post-processing, a more robust and 
accurate ground detection for example 
in areas with low vegetation becomes 
possible. For forestry applications, the 
vertical structure of the canopy and un-
der story is revealed, facilitating the de-
termination of species, vegetation health, 
as well as forest structure and biomass 
more accurately.

During the last decade, airborne 
LiDAR mapping has gained general 
acceptance as an accurate and rapid 
method for three dimensional survey-
ing of the Earth’s surface. Conventional 
systems output the three-dimensional 
coordinates of the surface locations 
hit by the laser pulse (“discrete rang-
es”). Most systems are able to distin-
guish two returns from multiple targets 
touched by a single laser pulse, some 
systems provide up to four returns. 
For many applications, this has been 

deemed the suitable form of out-
put. However, the user has no way 
of knowing how the electronics of his  
LiDAR system actually determine the 
location of the returns they report, nor 
of any distortions of the pulse shape 
that receiver electronics or surface 
structures may have imposed upon the 
pulse echo. LiDAR system manufac-
turers are tight-lipped about the pulse 

detection methods their systems em-
ploy. However, as Wagner et al. (2004) 
point out the choice of pulse detection 
methods has significant impact on ac-
curacy, and in practice causes a num-
ber of effects that reduce the quality 
of the measurements, like amplitude 
dependant range walk, slope depen-
dency of range, signal ringing causing 
outlier measurements below the terrain 
level, etc. In addition, with mere range 
output much of the informational con-
tent about structured surfaces is lost. 

The solution is to digitally sample 
and store the entire echo waveform 
of reflected laser pulses. While wave-
form registration in topographic LiDAR 
systems is no new approach and early 
experimental setups date back to the 
1970s (Marmon et al., 1978), only ad-
vances in digital electronics and hard 
disk size and performance have made 
it feasible in recent years to construct  
LiDAR systems that are self-contained 

and rugged enough for operational use 
(Blair et al, 1999). Data storage capacities 
and processing speeds available today 
make it possible to introduce this technol-
ogy also into commercial systems. The 
advent of commercial waveform-digitiz-
ing LiDAR mapping systems finally give 
the user the possibility to himself define 
the way “range” is calculated in post-pro-
cessing—potentially making the ranging 

process more robust and improving 
accuracy. However, it also provides 
the opportunity for much more de-
tailed analyses of distributed vertical 
surfaces for example in forest and 
vegetation areas. Instead of singular 
return locations generated by con-
ventional LiDAR systems, a digitized 
echo waveform of the RIEGL LMS-
Q560 reveals all the information the 
laser pulse collected during its trip to 
the surface, like the detailed distribu-
tion of targets in the beam path, their 
reflectance (or relative surface area), 
and their  vertical extent.

In forestry and agricultural ap-
plications this information is valuable 
for deriving several vegetation param-
eters: not only is tree/vegetation height 
available, but also vertical canopy ex-
panse and density, height of second, 
third, and lower levels of vegetation, 
and the height and density of ground 
vegetation. Calculation of timber vol-
ume, biomass and other important 
vegetation descriptors is thus facilitat-
ed and made more precise. 

The RIEGL LMS-Q560 laser scan-
ner system basically consists of the 
components “laser scanner,” “direct 
georeferencing system” and “digital 
camera.” For each of these compo-
nents, units representing the cutting 
edge of technology were chosen to 
build a system meeting highest re-
quirements to reliability and accuracy.

The laser scanner used in the  
LiDAR system is the RIEGL LMS-
Q560. The use of this instrument gives 
access to detailed target parameters 

200 kHz Laser Scanner
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by digitizing the waveform of the echo 
signal of each laser measurement and 
storing these waveforms on a data re-
corder unit during data acquisition, and 
by analyzing these digitized waveforms 
subsequently off-line. This approach 
proves especially valuable when deal-
ing with challenging tasks, such as 
canopy height investigation or highly 
reliable automated target classification. 
The instrument makes use of the time-
of-flight distance measurement prin-
ciple with nanosecond infrared pulses, 
and fast opto-mechanical beam scan-
ning providing absolutely linear, uni-
directional and parallel scan lines. As 
the instrument digitizes the waveform 
of the transmitted laser pulse for ev-
ery laser measurement, the laser pulse 
waveform can be extracted with high 
resolution and precision and can be 
used subsequently for in-depth wave-
form analysis in post processing. q

aircraft Diamond DA42 MPP
air speed 40 m/s -80 m/s
laser scanner RIEGL LMS-Q560, full waveform capabilities
spatial density, 40 m/s AGL = 500 m AGL = 800 m 
(2 laser scanner)
@ 2 x 50 kHz PRR 3 meas / m² 1.8 meas / m²
@ 2 x 100 kHz PRR 6 meas / m² 3.6 meas / m²
@ 2 x 200 kHz PRR 12 meas / m² 7.2 meas / m²
storage capacity > 8 hours of full waveform data recording
ranging accuracy 2 cm
geo-referenced accuracy 10 cm 
 experimental data: less than 3 cm (1s) wrt   
 reference objects, after post-processing
approvals certification category EASA part 23 (Europe),  
 FAR23 (USA) , enables worldwide operation

CORPORATE PROFILE Riegl USA
407-248-9927
info@rieglusa.com

L
ocated in Orlando, Florida RIEGL’s 3D terrestrial 
laser scanner business is founded on the com-
pany’s 25-year heritage in research, development 
and manufacture of time-of-flight-based optical 

radar systems. In addition to 3D scanners, RIEGL offers a 
wide range of single-point laser measurement devices in-
cluding pulsed semiconductor laser rangefinders, distance, 
level, and peripheral positioning equipment. Its products are 
used for ground-based and airborne survey, industrial pro-
cess control, altimetry and aerospace applications. RIEGL’s 
many different products with a wide array of performance 

characteristics serve as a platform for continuing innovation 
in its terrestrial 3D laser scanning business, enabling it to 
launch multiple new products more quickly than would oth-
erwise be possible. RIEGL entered the 3D terrestrial laser 
scanning market in 1998 with the Z210 scanner, targeted 
primarily at mining and industrial applications, and in 2002 
expanded its product line with two new scanners. Today 
RIEGL’s 3D laser scanners are winning recognition as effec-
tive tools for capturing transportation, civil infrastructure and 
other large-scale assets, and for ruggedness and reliability 
under demanding environmental conditions. q

RIEGL–DIAMOND offer the first commercially-available turnkey solution for Airborne Laser Scan-
ning Surveying. It is based on state-of-the-art developments and expertise in aerodynamics, avionics, 
material science, laser ranging technology and data processing. RIEGL–DIAMOND uniquely combines 
high-density data acquisition, high accuracy, with low operating costs. Integrated training and support 
for the complete system and the whole workflow.
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Can’t see the forest for the trees?
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LMS-Q560 Airborne Scanner can!

407.248.9927
info@rieglusa.com

Riegl’s new digital LMS-Q560 Airborne 
Scanner with Waveform Digitization 
can assess canopy and sub canopy 
structure in detail for biomass analysis.

- 200 Khz, 1800 M
- Class 1 Eyesafe 
- Unlimited returns per shot- Unlimited returns per shot
- Excellent target classification
- .5M Target separation
- Resolves surface roughness
- Resolves slope and ground vegetation
- High accuracy discontinuity
- Breakline detection
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Aerial Viewpoint has been a major provider of ver-
tical aerial photography and related lab services 
since 1987.  In the past twenty years, Aerial View-
point has evolved in response to the ever chang-

ing technology in our industry.  By utilizing Leica RC-30 aerial 
survey cameras, we provide clients with the highest quality 
imagery available in the marketplace.  Strategically located 
on a private airport northwest of Houston, we are able to get 
in the air at a moment’s notice.  This allows us immediate 
response for emergency assessments, as well as the ability 
to provide our clients with a very timely turnaround on their 
aerial survey projects.  With decades of experience, the staff 
is comprised of many veterans in the industry and is led by 
the direction of Grady Owens and Jack Smith.

Aerial Viewpoint provides our clients with imagery from 
Piper Navajo and Aero Commander survey aircraft, both 
equipped with Leica RC-30 aerial survey cameras compli-
mented with AGPS data collection capability.  We also oper-

CORPORATE PROFILE Aerial Viewpoint
8319 Thora Lane, Hangar #E3, Spring, TX 77379
800-784-5801 • 281-370-7502 • Fax: 281-370-5189
Contact:  customflights@aerialviewpoint.com / Grady Owens
 sales@aerialviewpoint.com / Lisa Hamilton

ate a Piper Aztec equipped with an RC-10 camera, used 
for non-mapping projects.  Our clients routinely receive their 
processed color or black and white imagery, provided by our 
in house photo lab, the next day after photo acquisition is 
completed.

The Aerial Viewpoint photo lab, one of the largest, well-
equipped photo labs in the United States, offers a full menu 
of services.  Services include the processing of color and 
black & white film, as well as providing accurately scaled 
photographic products.  Our aerial film archives include 
more than a million frames of current and historical cover-
age throughout the United States, as well as other areas of 
the world.  In 1995, Aerial Viewpoint was the leader in the 
Houston marketplace, providing digital aerial imagery to our 
clients.  In 2005, ortho imagery was added to our portfolio to 
provide our clients “one stop shopping” on small to medium 
projects.  All digital imagery is available in various formats to 
fit any project’s specifications, large or small. q

800-784-5801
281-370-7502
281-370-5189 (fax)

8319 Thora Ln, #E-3, Spring, TX 77379

P. O. Box 12289, Spring, TX 77391-2289
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greg Tilley

Using offshore production re-
sources for geospatial ser-
vices in the United States 
became common practice 

in the early 1990s in response to the 
huge demand created by the modern-
ization of facility maps within the utility 
and telecommunications industries. Of 

course, price was a factor, but capacity 
was an equally important driver. There 
were simply not enough skilled resourc-
es in the United States to undertake all 
the work required. Since then, the trend 
has continued and expanded to high-
er-value geospatial services including 
software development and photogram-
metry. India, China, Eastern Europe, 
and Southeast Asia are the primary lo-
cations of geospatial offshore facilities 
serving the U.S. market.

Whether this is good for the U.S. 
geospatial industry is academic at this 
point. The genie is out of the bottle, 
and most economists see globalization 

A Viable Option, but Many Factors to Consider
as a net gain for U.S. employment (a 
good read on the subject is The World 
is Flat by Thomas Friedman). The cur-
rent low unemployment rate, nationally 
and in the geospatial industry in par-
ticular, supports that assertion. None-
theless, for those considering whether 
using offshore resources is appropriate 
for their particular project, it is useful to 
review the pros and cons objectively.

First and foremost, the cli-
ent should drive the decision 
whether to offshore. Clients of 
Infotech tell us if it is appropri-
ate for their project to go offshore for 
all or part of their requirements, and we 
comply. We advise them, but the deci-
sion is theirs. The basis for the deci-
sion generally centers on the following 
concerns: cost, capacity, term, quality, 
and security. 

Cost, Capacity, and Term
These factors should be addressed 

together. Certainly, offshoring achieves 
cost savings, but only if the project is 

of sufficient size and term. For a small 
project, the potential cost savings of a 
lower-cost labor pool may be offset by 
the management costs related to com-
municating with an offshore organization. 
Similarly, if the work cannot physically be 
relocated—surveying, aerial acquisition, 
for example—or is highly automated, 
then offshoring is not appropriate. Con-
versely, for larger projects that are labor 

intensive, there may be no choice, re-
gardless of cost. For example, Infotech 
can draw on over 2,200 geospatial pro-
fessionals within a single global organi-
zation. To marshal the same magnitude 
of resources in the United States would 
require management of many separate 
companies and take longer to perform. 
Similarly, a project that repeats the same 
well-defined requirements over a long 
term is well suited for offshore produc-
tion. Therefore, the more labor intensive 

the project, the longer the term, and the 
greater the price and/or schedule sensi-
tivity, the more likely an offshore or mixed 
solution is advisable.

Quality
Early pioneers of offshoring experi-

enced mixed results with quality, caus-
ing some to associate offshoring with 
uncertain quality. Quality is not a function 
of location; it is a function of skills training, 
experience, and adherence to processes. 
Some offshore companies deliver poor 
quality, just as some in the United States 
do. Even qualified firms, whether on or off-
shore, can slip on quality when they are 
not careful to follow best prac-
tices. The way to assure good 
quality is the same regardless of 
location; choose firms based on 
qualifications, define specifica-
tions accurately, monitor prog-
ress diligently, and measure ac-
ceptance objectively. Selecting 
an offshore firm with a local office 
and requesting a benchmark test 
are also helpful strategies to facili-
tate quality assurance.

Offshoring Geospatial Services

Workers processing spatial information at one of Infotech’s facilities  
in Hyderabad, India.

Security
Data security has become a major 

concern since the 9/11 terrorist attack. 
For data already in or destined for the 
public domain, this should not be an 
issue affecting choice of production 
facilities. However, for data legitimately 
considered sensitive, it is appropri-
ate to be prudent. Some of our U.S. 
clients prohibit the use of offshore re-
sources on this basis. While the intent 
is reasonable, the restriction based on 
location of facilities assumes data is 
less secure in offshore facilities. That is 
not usually the case. For example, our 
offshore facility at Infotech is compliant 
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with the highest international data se-
curity standards (BS7799 / ISO17799). 
Production workstations do not have 
Internet access, USB ports, or DVD 
writers, and there is strict enforcement 
of procedures governing data handling. 
Such security procedures are rare in 
U.S. firms except for a few secure fa-
cilities performing defense/intelligence 
work. Rather than restrict offshoring, a 
more appropriate way to handle sensi-
tive data is to base selection of a facility 
on demonstrated security credentials.

Everyone is better served if we 
avoid the hot-button emotional re-
sponse to offshoring and instead con-

duct a reasoned assessment of 
how to best meet project bud-
get and schedule constraints 
while insuring that quality and 
security are maintained, re-
gardless of where the work is 
performed. q

GreG Tilley is president of the 
Geospatial Division at Infotech 
Enterprises America, Inc.
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zation. To marshal the same magnitude 
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require management of many separate 
companies and take longer to perform. 
Similarly, a project that repeats the same 
well-defined requirements over a long 
term is well suited for offshore produc-
tion. Therefore, the more labor intensive 

the project, the longer the term, and the 
greater the price and/or schedule sensi-
tivity, the more likely an offshore or mixed 
solution is advisable.

Quality
Early pioneers of offshoring experi-

enced mixed results with quality, caus-
ing some to associate offshoring with 
uncertain quality. Quality is not a function 
of location; it is a function of skills training, 
experience, and adherence to processes. 
Some offshore companies deliver poor 
quality, just as some in the United States 
do. Even qualified firms, whether on or off-
shore, can slip on quality when they are 
not careful to follow best prac-
tices. The way to assure good 
quality is the same regardless of 
location; choose firms based on 
qualifications, define specifica-
tions accurately, monitor prog-
ress diligently, and measure ac-
ceptance objectively. Selecting 
an offshore firm with a local office 
and requesting a benchmark test 
are also helpful strategies to facili-
tate quality assurance.
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Workers processing spatial information at one of Infotech’s facilities  
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Security
Data security has become a major 

concern since the 9/11 terrorist attack. 
For data already in or destined for the 
public domain, this should not be an 
issue affecting choice of production 
facilities. However, for data legitimately 
considered sensitive, it is appropri-
ate to be prudent. Some of our U.S. 
clients prohibit the use of offshore re-
sources on this basis. While the intent 
is reasonable, the restriction based on 
location of facilities assumes data is 
less secure in offshore facilities. That is 
not usually the case. For example, our 
offshore facility at Infotech is compliant 
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with the highest international data se-
curity standards (BS7799 / ISO17799). 
Production workstations do not have 
Internet access, USB ports, or DVD 
writers, and there is strict enforcement 
of procedures governing data handling. 
Such security procedures are rare in 
U.S. firms except for a few secure fa-
cilities performing defense/intelligence 
work. Rather than restrict offshoring, a 
more appropriate way to handle sensi-
tive data is to base selection of a facility 
on demonstrated security credentials.

Everyone is better served if we 
avoid the hot-button emotional re-
sponse to offshoring and instead con-

duct a reasoned assessment of 
how to best meet project bud-
get and schedule constraints 
while insuring that quality and 
security are maintained, re-
gardless of where the work is 
performed. q
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AERO-METRIC provides the highest level 
of quality and service to clients, nation-
wide. The following examples illustrate 
some of our recent successes.

Dodge County, Wisconsin
County-wide Mapping

AERO-METRIC’s Sheboygan office 
negotiated with the St. Louis 
District Corps of Engineers 
to provide county-wide pho-
togrammetric imaging and 
terrain modeling for Dodge 
County, Wisconsin. We ac-
quired color, panchromatic, 
and near-infrared digital im-
agery with our Zeiss DMC, 
and LiDAR terrain data with 
our Optech sensor. Two foot 
contours were generated 
from the LiDAR data, and 
color digital orthophotos were 
prepared with a half foot pixel 
resolution. Ground surveys 
demonstrated that mapping 
accuracies exceeded expectations.

“Aero-Metric worked closely with 
Dodge County to design a project to 
meet all our requirements, utilizing DMC 
and LiDAR technology. Contracting with 
the US Army Corps of Engineers helped 
considerably with project management, 
addressing contractual and technical is-
sues, overseeing production and ensur-
ing overall quality. The end products will 
cost-effectively support the day-to-day 
activities of County government, includ-
ing the development of improved flood-
plain maps, an updated soils survey, and 
a wide variety of other applications at lo-
cal, state and national levels.”

—Joyce A. Fiacco, Director/LIO, Dodge 
County Land Resources and  

Parks Department

I-225 Design Survey,  
Aurora, Colorado
Interface with Terrestrial LiDAR

AERO-METRIC in Fort Collins, Colo-
rado mapped a 6-mile segment of I-225 

for the Colorado DOT, Region 6, through 
David Evans & Associates (DEA), the land 
surveyors on the project. This stretch of 
freeway links I-70 with I-25. Recognizable 
detail was a key criterion and our low-alti-
tude flight, 1,000 feet above mean terrain, 
produced topographic mapping to meet 
stringent DEA survey requirements. 

“We have received great coopera-
tion and teamwork on this and other proj-
ects that we have done with AERO-MET-
RIC. Their work is always meticulous and 
thorough. On this project we incorpo-
rated AERO-METRIC’s photogrammetric 
mapping with our topographic data that 
was acquired conventionally and with 
high-definition terrestrial LiDAR scans 
on the bridge structure. The low-eleva-
tion photogrammetric mapping blended 
seamlessly with the terrestrial data to cre-
ate a very accurate mode.”

—Gary Leak, PLS, Denver Survey  
Manager, David Evans & Associates, Inc.

Washington, D.C. Metrorail 
Light Rail to Dulles Airport

AERO-METRIC DuLLES DIvISIOn was 
retained by Dulles Transit Engineers Jv, 
to provide design scale mapping for the 
Dulles Corridor Metrorail project, a 24 
mile extension of the existing 106 mile 
Washington Metro System. The design 
of this new light rail corridor to Dulles Air-

port is such that parts of the system are 
at grade, parts are on aerial guideways, 
and parts are in tunnels.

“This design demands especially ac-
curate information of the existing topog-
raphy and infrastructure. The topography 
from the new aerial survey will be upload-
ed to our CADD system and from there 

will be directly loaded into the 
earthmoving equipment for 
the project’s grading. The ac-
curacy of the new aerial sur-
vey is of utmost importance. 
Dulles Transit Partners chose 
Aero-Metric for their capabili-
ties to provide accurate, on-
time delivery of topographical 
data that will seamlessly up-
load to our CADD systems. 
Aero-Metric met all of our ex-
pectations with outstanding 
performance.”

—Joe Costello, Deputy Project 
Manager for Engineering for 

Dulles Transit Engineers. 

St. George Harbor, Alaska
LiDAR Mapping

The Bering Sea village of St. George, 
Alaska, experiences some of the harsh-
est weather in the world. In the winter of 
2004 the village harbor was extensively 
damaged by storms. The Alaskan engi-
neering firm, PnD, Inc., contacted AERO-
METRIC, Anchorage, to map the harbor 
and provide detailed models of the break-
waters. LiDAR technology was specified 
so that surveyors would not have to risk 
working in the dangerous environment. 
The first mission was to collect data for 
a site survey and damage assessment. 
The second mission was flown after 
breakwater repairs to provide an as-built 
survey and verify the quantities of new 
armor rock actually placed. An Optech 
30/70 LiIDAR system with integral air-
borne GPS and IMu was used for both 
missions. Ground QC data was supplied 
by the client for the first mission, and by 
the AERO-METRIC crew for the second 

C A S E  S T U D Y

Photogrammetry & Geospatial Data Solutions
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mission. The deliverable in each case was 
a bare-earth point cloud DEM at a density 
suitable for 2’ contour mapping. 

City of San Antonio &  
Bexar County, Texas
Supporting Local Government

AERO-METRIC MINNESOTA DIVI-

SION produced 0.5-foot color digital 
orthophotography for the City of San 
Antonio and Bexar County, covering 
1,440 square miles. 1”= 800’ photog-
raphy resulted in 5,000’ x 5,000’ tiled 
imagery. Enhanced overlap photography 
over downtown San Antonio minimized 
effects of “building lean.” The existing 
DEM, created two years prior for the 
Bexar County Appraisal District, was up-
dated, and our proprietary orthorectifica-
tion software and OrthoVista were used 
to produce 1,550 ortho-tiles in TIF format 
as well as MrSID tiles based on a quarter-
quad layout.

The city will use the deliverables to 
support their GIS program and to update 
their engineering database. The County 
Appraisal District will use the results for 

tax parcel assessments. 
“AERO-METRIC’s work consider-

ably exceeded our expectations for the 
City and for our community. In fact, they 
did such a good job in raising the bar that 
users will expect to see the same level of 
quality in the future. They definitely went 
beyond the call of duty.”

—Joe Chapa, Assistant Director, City of 
San Antonio, Information Technology Services.

City of Stockton, California
Stockton Marina Redevelopment

AERO-METRIC’s SEATTLE DIVISION, 
which serves the Western states, was 
engaged by Siegfried Engineering, of 
Stockton, California, to provide photo-
grammetry for a $10M City of Stockton 
improvement program. The 290-acre 
site includes the city’s deep water chan-
nel area which will be redeveloped over 
3-years with new infrastructure and ame-
nities. The North side of the channel will 
see multi-block commercial and residen-
tial redevelopment, which includes a 7-
story hotel, conference center, and new 
baseball stadium. The South side will fea-

ture a new promenade and boat docks, 
linked via two new pedestrian bridges to 
the North shore.

AERO-METRIC fulfilled all of their 
promises, and the accuracy of their 1” 
= 20’, 0.5-foot contour interval mapping 
was remarkable: spot checks were of the 
order of 3-5 hundredths of a foot, well 
within national map accuracy standards. 
They delivered their mapping and ortho-
photography on time, and their reliability 
was exemplary.”

—Stanley King, PLS, Survey Department 
Manager, Siegfried Engineering, Inc.  q

CORPORATE PROFILE

AERO-METRIC, Inc., is a privately held corporation with offices 
strategically located throughout the  
United States:

•	 Anchorage,	Alaska	(907)	272-4495
•	 Fort	Collins,	Colorado	(970)	226-2883
•	 Minneapolis,	Minnesota	(763)	420-9606
•	 Dulles,	Virginia	(703)	471-4510
•	 Seattle,	Washington	(206)	244-2300
•	 Chilton,	Wisconsin	(920)	849-7708
•	 Sheboygan,	Wisconsin	(920)	457-3631

The AERO-METRIC family has been a major provider of pro-
fessional geospatial services since 1922. From data ac-
quired using land, airborne and satellite sensors, we define 
the earth’s topographic shape, identify and measure its nat-

ural and manmade features, and chronicle its condition.
A diverse and growing mix of clients increasingly rely on our timely 

and reliable geospatial information for feasibility studies, natural resource 
evaluation, engineering design and construction, temporal change de-
tection and assessment, environmental monitoring, and numerous re-
lated applications throughout the domains of science and technology. 

AERO-METRIC is committed to providing quality services to our 
clients every time, conforming to agreed upon specifications. Our 
highly trained staff utilizes the latest technology in a professional at-
mosphere. q

AERO-METRIC, Inc.
Photogrammetry & Geospatial Data Solutions
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P
ixxures, Inc. is focused on developing new and 
advanced technologies that result in high-quality, 
cost-effective imagery, photogrammetry and GIS 
solutions for our customers.

Pixxures’ strategy is simple. We will help you achieve 
your goals by providing solutions that deliver results within 
your established budgets and time-sensitive schedules. Our 
core business is delivering aerial imagery products and value-
added services that provide the information you need to be 
successful.

Pixxures has taken it a step further. Sometimes having 
great imagery is not enough. Oftentimes you need your vector 
data layers to align to the new imagery. Our solution? Line-
Works.  Pixxures’ LineWorks software and services can pro-

vide a simple, cost-effective solution to align your vector 
data layers to your imagery. 

You now have great imagery and your vector data lay-
ers are aligned, but you don’t have the means of getting 
that data to the people that need it most. With Pixxures’ 
Web Services, we can host and deliver your data without 
you incurring the costs or headaches of doing it yourself.

Pixxures provides services to the oil and gas, civil and 
environmental engineering, government, utilities, commer-
cial, forestry and telecommunications industries. We pro-
vide the latest solutions in orthophotography, GIS, image 
processing, LiDAR, vector alignment and Web services.

Pixxures is headquartered in Arvada, Colorado. Let 
us help you meet all your project goals. q

CORPORATE PROFILE Pixxures Inc.
15000 W. 64th Avenue, 
Arvada, CO  80007
303-302-8600 • Fax: 303-302-8601 
www.pixxures.com
info@pixxures.com
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EarthData International provides customized airborne 
data collection, mapping, and GIS services and prod-
ucts to support a wide range of land-use, resource 
management, and engineering activities. Operating on 

a global level, EarthData employs more than 300 professionals 
in the United States and abroad, making it one of the largest 
geospatial services organizations in the world.

From its fleet of aircraft, EarthData collects aerial pho-
tography and uses LiDAR and imaging radar (GeoSAR) 
technology to produce high-accuracy 3D terrain models of 
the earth’s surface. EarthData also deploys other remote 
sensing technologies for thermal and multispectral data col-
lection and product development. EarthData’s GIS experts 
specialize in geodatabase design, application development, 
web-based solutions, and 3D city modeling and visualization 
tools to address customer needs in planning and zoning,  

asset management, and engineering.
With innovation and quality as guiding principles, Earth-

Data uses advanced technologies and ISO9001:2000-cer-
tified quality system mandates to expand traditional map-
ping and GIS applications. From mainstreaming airborne 
GPS into orthophoto production to developing a dual-band 
IFSAR mapping system, EarthData continuously improves 
services that benefit customers in every market segment.

EarthData maintains several office locations along the 
Eastern Seaboard that serve government and private-sec-
tor customers in the United States. EarthData’s member 
company, Horizons, Inc., serves as the organization’s Mid-
western presence, providing high-quality aerial data acqui-
sition and photogrammetric mapping services to public- 
and private-sector customers from offices located in South 
Dakota and Minnesota. q

EarthData
7320 Executive Way Frederick, Maryland 21704 • 301-948-8550
Contact: Louis Demargne • ldemargne@earthdata.com

3600 Jet Drive, Rapid City, South Dakota 57703 • 605-343-0280
Contact: Julie Schad • Julie.Schad@horizonsinc.com

CORPORATE PROFILE
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D
ynamic Aviation specializes in providing aircraft 
and aviation infrastructure to agencies and or-
ganization with exacting data needs, but lacking 
aviation expertise. We do not own aerial cameras 

or remote sensors. Our customers do. We offer versatile, su-
perior aerial platforms into which these technologies can be 
installed to acquire data of all types. By allowing our cus-
tomers to allocate their capital to technology—not aircraft 
—Dynamic Aviation makes it possible for our customers to 
operate more efficiently.

Our large fleet of King Airs, coupled with our aviation 
infrastructure, has enabled Dynamic Aviation to become the 
international leader in providing airborne data acquisition ser-
vices. We specialize in low level remote sensing. Applications 
utilizing our aircraft are nearly unlimited. Our aerial platforms 
can be deployed to obtain LIDAR, multispectral and hyper-
spectral data. They may be used for aerial photography, 

CORPORATE PROFILE Dynamic Aviation
1402 Airport Road, P.O. Box 7
Bridgewater, Virginia 22812
1-800-717-1806 • Fax: 540-828-4031
www.dynamicaviation.com • sscates@dynamicaviation.com
Contact: Steve Scates

magnetometry, and air sampling; as well as for aerial surveil-
lance and maritime surveillance.

Our operations are focused on safety, reliability and re-
lationships. We provide safe, multi-engine, turbine powered 
airplanes that are meticulously maintained. Our aviation infra-
structure and modification center allows major upgrades and 
extensive modifications to be completed at our Bridgewater, 
VA complex. The fleet of aircraft used for airborne data ac-
quisition maintains dispatch reliability in excess of 99%. We 
carefully select and comprehensively train our pilots. We pro-
vide customer-focused, professional pilots who constantly 
endeavor to exceed the expectations of our customers. 
Each of these actions is intentional, and is integrated into the 
formation of long term relationships with customers.

As a result, Dynamic Aviation is uniquely qualified to suc-
cessfully perform on airborne data acquisitions projects any-
where within the world. q

1402 Airport Road • PO Box 7 • Bridgewater, Virginia 22812 • www.dynamicaviation.com

Dynamic Aviation can help.

Ever need to find
a needle in a

haystack?
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CORPORATE PROFILE

Vertical Mapping Resources is a leading integrated aerial 
mapping and geospatial land information company pro-
viding high-resolution aerial photography and remote 
sensing, precision digital mapping, full topographical 

and planimetric services, digital orthophotography and 3-D la-
ser modeling for clients throughout the United States. We are 
equipped to handle projects of virtually any size and scope for 
private and public entities of all disciplines.

Our company is committed to technical innovation and ex-
cellence coupled with an enthusiasm for what we do. We pride 
ourselves on our technical expertise, excellent client service and 
attention to overall detail and accuracy standards. The fact is, our 
customers count on us to carefully orchestrate their projects from 
inception to design through production, all the way to evaluation 
and technical support. Our philosophy centers on a multidisci-
plinary, team approach to problem-solving coupled with creative 
solutions for unique challenges. We enjoy working one-on-one 
with our clients to build a strong, long-term relationship. 

VMR clients expect, and we deliver, solutions through the 
most accurate, timely and cost efficient production facility and 
technical processes available. We constantly monitor and refine 
our facilities to ensure value for our clients. One of the major ben-
efits of working with VMR is the high level of communication that 

we offer our clients. Our project managers are in complete 
control of their projects and have an open level of commu-
nication with both the client and VMR production staff. This 
ensures that problems are avoided and all parties are fully 
informed on what to expect. VMR’s consulting department 
conveys the best possible solutions to deliver our clients a 
product within their expectations and in a cost effective man-
ner. We strive to offer our consulting services on a personal 
level to our clients.  Client service, innovation, professionalism 
and integrity are the fundamental values within the core of 
Vertical Mapping Resources.

At Vertical Mapping Resources, Inc., we implement quality 
control procedures at every phase of the mapping process from 
design through completion. This ensures that our digital map-
ping and orthophotography products exceed the standards 
set by the American Society for Photogrammetry and Remote 
Sensing (ASPRS), as well as federal National Map Accuracy 
Standards (NMAS). In addition, VMR’s in-house PLS ensures 
that our mapping products meet both photogrammetric and 
geodetic accuracies. This is a key element within our firm and 
the overall mapping standards that we offer our clients.

As a company, we stand behind our maxim as “An Evolu-
tion in Land Information.” q

Vertical Mapping Resources, Inc.
Scottsdale, Arizona: 480-948-2555 
Dana Point, California: 949-248-7800
www.verticalmapping.com
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I
n 2007 KLT Associates, Inc. will be celebrating its 25th 
year in business. KLT Associates was founded by Ken 
Thompson, who at the time was working for Data Tech-
nologies. 
Data Technologies was contacted by Kern Instruments 

to produce a software plotting package that would have firm-
ware symbols and line symbology interfaced to analog ste-
reoplotters. Data Technologies looked into the venture and 
within a few months choose against proceeding. 

KLT Associates was then formed by contacting Kern di-
rectly and beginning the development of the MAPPS prod-
uct. Today using the same basic data structure that was de-
veloped 25 years ago, a user can take an archived MAPPS 
300 file and use the file with the latest Windows version of 
ATLAS, KLT’s feature-based vector data collection software, 
integrated into a user-friendly digital stereo plotter (ATLAS/
DSP). This philosophy of data migration continues today with 
each KLT product. 

The benefits of this philosophy are a user can prepare 
a job, compile the data, produce an ortho mosaic and de-
liver a product without changing environments or moving 
or translating data. All data is maintained in an easy-to-use 
and easy-to-understand ASCII format for manipulation and 
modification by the user.  

Driven by our customers and technologies, KLT Asso-
ciates continues to develop and enhance the KLT products, 
be they digital aerial cameras, LiDAR, close range, or simply 
streamlining a process, thereby minimizing time factors by 
using batch processes. KLT Associates is always listening 
to our customers. We pride ourselves in customer support 
and response; we provide toll free numbers to our custom-
ers with support at no additional cost available throughout 
the world. Look us up at a show, email or call us, and we 
will be happy to discuss your needs and requirements and 
show you how KLT Associates can address your specific 
photogrammetric needs. q

KLT Associates, Inc.
100 Corporate Place, Peabody, MA 01960
978-536-9100  
www.kltassoc.com 
sales@kltassoc.com
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Michael Bullock

The demand for high-quality 
and low-cost 3D digital map-
ping data afforded by airborne 
interferometric synthetic aper-

ture radar (IFSAR) is escalating. Revo-
lutionary advances in sensing and 
georeferencing technologies, coupled 
with exponential improvements in digi-
tal computing power, have enabled 
unparalleled functionality and flexibility 
in geospatial mapping. Advantages of 
the airborne IFSAR mapping technol-
ogy include flexibility of system deploy-
ment, virtually nonexistent weather re-
strictions, profound cloud penetrating 
capability, rapid turnaround time, and 
a significant reduction in data collec-
tion costs.

Several competing technologies, 
such as the more familiar airborne 
LiDAR (Light Detection and Ranging) 
system, are used to generate similar 
map products at various scales, de-
tails, and accuracies. However, lead-
ers in the geospatial community have 
come to recognize that airborne IFSAR 
has matured as a complementary or 
competitive 3D mapping technology. 
IFSAR digital elevation models (DEMs) 
and geometries include digital surface 
models (DSMs), digital terrain models 
(DTMs), orthorectified radar imageries 
(ORIs), and orthorectified color imag-
eries (OCIs). In addition, other value 
added products such as topographic 
line maps and shaded relief maps are 
available. The list of applications and 
markets for these products is growing 
rapidly due to the appropriateness of 
the data and an ever-increasing client 
confidence in IFSAR data collection 
and processing systems.

Intermap Technologies has un-
dertaken an unprecedented data col-
lection program to meet this demand. 
Spearheaded by its proprietary IFSAR 
mapping system, the company is pro-
actively mapping 16 European coun-
tries (NEXTMap Europe) and the entire 
United States (NEXTMap USA). 

How the Process Works
IFSAR for topographic mapping 

typically uses two side-looking aper-
tures (antennae) onboard a platform, 
separated by a baseline. The position 
of the two antennae (ANT #1, ANT #2) 
and baseline (B) relative to the ground 
must be precisely determined. This is 
accomplished through the post-pro-
cessing of ground and aircraft GPS 
and navigation data, recorded by an 
onboard inertia measurement unit 
(IMU), using differential GPS process-
ing software. 

The IFSAR system records both 
phase and amplitude information of the 
reflected radar signal as well as the time 
elapsed after the pulse was emitted 
from the antennas. Height information is 
obtained by using the phase difference 
between two coherent SAR images, si-
multaneously obtained by two antennae 
separated by an across-track baseline 
in a single-pass mode (Figure 1). 

Capabilities and Advantages
Limited Weather Restrictions: 

IFSAR is an active microwave sensor, 
providing its own source of illumination 
to operate in conditions and environ-
ments where other mapping tech-
nologies cannot. These environments 
include operating at night and through 
cloud cover, light rain, snow, and dust.

Quick Turn-around: IFSAR tech-
nology can efficiently map large areas 
in a short time due to minimal weather 
restrictions, fast data acquisition, and 
high level of production automation 
(~32 km2 per minute). 

High-resolution DEMs: DSMs: 
topographic elevation model of the 
earth’s surface that provides a geo-
metrically correct base map over which 
other data layers can be draped. DSM 
data includes heights of buildings, veg-
etation, and roads, as well as natural 
terrain features. DSMs are used to cre-
ate 3D fly-throughs, support location-

Airborne IFSAR: Accurate and  
Affordable 3D Elevation Data,  
Imagery, and Geometries 

Figure 1: Concept of Airborne IFSAR Mapping
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based systems, augment simulated 
environments, and conduct viewshed 
analyses. 

DTMs: topographic model of the 
“bare earth” enabling users to infer ter-
rain characteristics that may be hidden 
in the DSM. A DTM has had vegeta-
tion, buildings, and other cultural fea-
tures digitally removed, leaving just 
the underlying terrain. It is analogous 
to a DEM derived by traditional photo-
grammetric means. The DTM is a valu-
able component in analyses involving 
various terrain characteristics such as 
profile, cross-section, line-of-sight, as-
pect, and slope. 

Shaded Relief: as the name sug-
gests, a shaded relief product draws 
out terrain features as depicted by a 
DSM or DTM by controlling their ap-
pearance with the use of digitally cre-
ated sunlight. It does this by specifying 
an angle and direction for the sun, then 
calculating the length of the shadows 
terrain features would cast. A shaded 
relief is more intuitive than the DSM 
and DTM, because it doesn’t rely on 
pixel brightness to connote elevation.

ORIs: grayscale image of the 
earth’s surface corrected to remove 
geometrical distortions that are a nor-
mal part of the imaging process. ORIs 
provide a means of viewing the earth’s 
surface in a way that accentuates fea-
tures far more than is possible with 
aerial photography. The radar looks 
to the side of the aircraft and casts 
“shadows” that enable users to visu-
ally perceive the elevation information 
in the image. 

OCIs: color imagery products cre-
ated by fusing ORIs with multi-spectral 
imagery, then color-balancing the re-
sult to create seamless imagery. This 
is the most accurate and aesthetically 
pleasing color imagery available for ex-
pansive areas. 

Applications Enablement: the 
above-mentioned elevation, imagery, 
and geometric models can be used for 
countless innovative applications: 

• Geographic Information Systems 
(GIS) 

• Flood modeling and watershed 
analysis 

• Image rectification 
• Base mapping 
• 3D visualization and navigation
• Flight simulation 
• Line-of-site analysis
• Precision farming and forestry 
• Surface analysis 
• Landslide hazard analysis

• Internet mapping
• Engineering planning
• Intelligent transportation systems 

(ITS)
• Automotive/Advanced Driver Assis-

tance Systems (ADAS)
Cost Efficiencies: generating the 

same high-resolution DEMs and highly 
accurate geometries for large areas 
with other mapping technologies, such 
as airborne LIDAR, may be both un-
necessary and cost prohibitive. 

Airborne IFSAR: Accurate and  
Affordable 3D Elevation Data,  
Imagery, and Geometries 

	 IFSAR LIDAR

Collection Process Collected from fixed  Collected from fixed 
 wing aircraft at 6km wing aircraft and  
 to 9km in single-pass helicopter platforms  
 mode.  at 50m to 3.5km;
  may require multiple   
  passes.

Maximum Collection ~ 4,000km2/hr  ~ 200km2/hr  
Rates

Wavelengths X-band (~ 3cm). Can  IR (~ 1nm). Cannot 
 penetrate clouds, haze,  penetrate clouds and 
 fog, and light rain. are heavily absorbed
  by water.

DEM Vertical Accuracy 1.0m RMSE Between 15 and 50cm  
  RMSE

DEM Horizontal  2.0m 0.5 to 1.0m 
Accuracy

Operating Speed ~ 750km/hr ~ 200km/hr

Ground Swath 5 to 9km 0.7 to 1km

Accuracy Best accuracy ~ Best accuracy ~ 
 0.5m in Z 10cm in Z

Applications Ideal for larger areas  Best suited for smaller  
 requiring lesser, yet areas and projects that 
 widely acceptable,  require a high degree 
 degree of accuracy.  of accuracy.

Cost* ~ $25 to $30/km2 ~ $150 to $250/km2 

Comparison	of	Airborne	IFSAR	and	LIDAR	Systems

Note: All comparisons are based on industry averages and will vary based on atmo-
spheric conditions, flight patterns, and project scope.

* According to the NOAA (National Oceanic and Atmospheric Administration) Coastal 
Services Center, some LIDAR projects can run as high as $772/km2  

Source: www.csc.noaa.gov/crs/rs_apps/sensors/lidar.htm#cost, January 16, 2007.
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NEXTMap: IFSAR Data  
Collection Done State-by-
State, Country-by-Country

Intermap’s unique IFSAR tech-
nology has enabled its NEXTMap 3D 
mapping program to provide clients 
with country-wide, high-resolution, off-
the-shelf digital mapping and geomet-
ric modeling on a global scale. 

After completing the mapping of 
Great Britain in 2003, Intermap em-
barked on two aggressive mapping 
initiatives called NEXTMap Europe 
and NEXTMap USA. Their ultimate ob-
jective is to proactively map most of 
the European continent by the end of 
2007 and the remainder of the United 
States during 2008. The result will be 
the first comprehensive, consistent, 
current, high-resolution 3D geometric 
model ever created for Europe and the 
United States.

NEXTMap Europe: Driven by 
demand within the European GIS, au-
tomotive, government, and insurance 
sectors, Intermap’s NEXTMap Europe 
program is well underway. By the end 

of 2007, it will have collected the fol-
lowing countries in their entirety:

• Austria
• Belgium
• Czech Republic
• Denmark
• England
• France
• Germany
• Irish Republic 
• Italy
• Luxembourg
• Netherlands
• Northern Ireland
• Portugal
• Scotland
• Spain 
• Wales

NEXTMap USA: This off-the-shelf 
library currently includes datasets from 
18 states, including complete data-
sets of California,  Florida,  Hawaii, and 
Mississippi. Their library also includes 
highly accurate blocks of 3D elevation 
data for: Alabama, Arizona, Arkansas, 
Georgia, Kentucky, Louisiana, Michi-

gan, Nevada, New Mexico, Ohio, Okla-
homa, Texas, Virginia, West Virginia.

The IFSAR data collection process 
wasn’t developed to satisfy everyone’s 
mapping needs. However, depending 
on the scope and requirements of a 
particular project, not only is IFSAR 
a proven alternative to LIDAR, but 
IFSAR’s ability to quickly complement 
a LIDAR end product with adequately 
precise, less-expensive elevation data 
and geometries can save users con-
siderable time and money. q

Michael Bullock is vice president, 
engineering at Intermap Technologies 
and president of Intermap Federal Ser-
vices. Headquartered in Denver, Colo-
rado, Intermap employs more than 360 
people around the globe, with offices in 
Calgary, Detroit, Jakarta, London, Mu-
nich, and Ottawa. The company sup-
plies geospatial solutions for numerous 
commercial, government, military, and 
consumer applications worldwide. Visit  
www.Intermap.com.

WORLD’S LEADING SOURCE
of GeoSpatial Information

For details contact Rachael 301-682-6101 or rachael@reedbusiness-geo.com
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CORPORATE PROFILE 3001 the geospatial company®

St. Louis, MO: 314-845-2250 • Stennis Space center, MS: 228-688-3540
Gainesville, FL: 352-379-3001 • Slidell, LA: 985-661-3001
Mobile, AL: 251-443-6979 • Huntsville, AL: 258-327-9375
Fairfax, VA: 703-385-3001 • Peachtree City, GA: 770-631-0903

3001 has provided surveying and 
mapping services since 1965.  
Now in our 42nd year in the geo-
spatial industry, we have seen our 

focus grow from surveying and hardcopy 
mapping to digital data acquisition and GIS development, with 
230 employees in offices across the United States providing 
responsive customer service. We provide a full suite of geospa-
tial services to our clients, and we back up each offering with 
seasoned experts in GIS, aerial photography, LiDAR, remote 
sensing, photogrammetry, surveying, and cartography. 3001 
is certified to the ISO 9001:2000 quality standard to ensure 
high-quality deliverables under each business line, we have 
successfully passed all quality audits, and we are committed 
to meticulous quality management and continuous quality im-
provement.

3001 has four business units: Civil Works, LandAir, Intel 
Defense Solutions, and Federal Services. 3001 Civil Works, 
the longest standing division in the company, is managed 

from our Huntsville, Alabama office but 
extends across all 3001 office locations.  
We support private companies and civil-
ian federal, state, and local customers 
with hydrographic, topographic, and GPS 

ground control surveys, imagery processing and analysis, 
photogrammetry, LiDAR terrain mapping, and GIS services.  
3001 LandAir is our airborne data acquisition group. With 
a fleet of twelve aircraft, nine digital sensors, and two film 
cameras, 3001 LandAir captures high-resolution geospa-
tial data throughout the Americas. Our digital sensor suite 
includes four push-broom and two frame-based digital 
aerial cameras and three airborne LiDAR sensors, allowing 
us to provide the optimum solution for any data acquisi-
tion project and giving us the resources to accomplish any 
job in any location. 3001 Intel Defense Solutions and 3001 
Federal Services support the intelligence and defense com-
munities with high resolution mapping products and on-site 
expertise as full-time equivalent employees, respectively. q
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C A S E  S T U D Y

The last few years have seen a 
move in the aerial mapping in-
dustry from analog to digital 
technologies. As manufacturers 

of aerial photogrammetry systems have 
unveiled new digital aerial sensors, the 
benefits have been quickly recognized 
and leveraged by early adopters seek-
ing to take advantage of state-of-the-art 
technology to augment the quality of 
their offerings and increase the efficiency 
of their operations. Imagery captured by 
these new devices is radiometrically and 
geometrically superior and come at sig-
nificant cost savings per image, given the 
absence of film and associated costs, as 
well as shortened delivery times to cus-
tomers. Keystone Aerial Surveys is just 
such an early adopter.

With offices located in Philadelphia, 
Pennsylvania and Benson, Arizona, Key-
stone Aerial Surveys has flown millions of 
survey miles throughout the United States 
on projects with varied specifications since 
1963. Keystone has extensive experience 
in the planning and acquisition of large, 
county, and statewide projects within limit-
ed timetables. Over the last four decades, 
Keystone has evolved and changed, tak-
ing advantage of the latest technology. 
The company continues to refine acqui-

sition and processing procedures while 
maintaining an unchanged commitment 
to quality aerial imagery.

With this in mind, Keystone recently 
turned to eMap, a professional mapping 
consulting firm and Dr. Ricardo Passina, 
R&D manager at BAE to assist in evalu-
ating the Vexcel UltraCam digital sen-
sor. Vexcel, a leading photogrammetry 
and remote sensing company acquired 
by Microsoft in May of 2006, first en-
tered the aerial camera market with the 
UltraCam-D in May of 2003. The cam-
era quickly gained market share, be-
coming the leading selling digital aerial 
camera in its first two years on the mar-
ket. Prompted by this success, Vexcel 
quickly followed up, announcing the 
UltraCam-X, boasting an even larger 
format and simplified data flow. (www.
vexcel.com/products/photogram/) 

David Nale of eMap reports, “We 
have been pleased with regard to several 
aspects of the Vexcel camera: its innova-
tive design, performance and the quality 
of the resulting imagery. Technically, it’s 
four bands, including infrared, supports 
many land base mapping applications, 
vegetation analysis, environmental as-
sessments and urban mapping. The ap-
pearance of the imagery is both crisp and 

aesthetically pleasing to the eye. Clearly 
the UltraCam demonstrates that we have 
entered a new era, where a sophisticated 
remote sensing instrument can meet the 
rigors and demands of traditional photo-
grammetric mapping requirements, and 
open new markets and applications to 
both professions.”

Keystone, who has been flying large 
scale mapping missions with the Vexcel 
UltraCam-D for the past year, recently 
placed two orders for the enhanced 
UltraCam-X to meet the increasing de-
mands of its growing business. This 
growth includes recent projects for the 
Microsoft Virtual Earth business unit and 
the USGS Upper Midwest Environmental 
Sciences Center.

Microsoft Virtual Earth  
(www.virtualearth.com)

In 2005, Microsoft launched its Virtu-
al Earth platform, an integrated set of ser-
vices that combines earth imagery with 
mapping, location and search function-
ality. In the extremely competitive market 
that is online mapping and search, Micro-
soft is seeking to trump its competitors 
by integrating more high-resolution aerial 
imagery than satellite imagery for regional 
and local coverage of its digital repre-
sentation of the earth. This same aerial 
imagery is also being used by Microsoft 
as the input data to create textured, geo-
specific 3D urban models that are rapidly 
springing up in Virtual Earth and raising 
the bar for online search and mapping. 
Given this, Microsoft’s data requirements 
are quite stringent. For the majority of the 
projects Keystone flies for Virtual Earth, 
Microsoft specifies a 15 cm ground 
sample distance to capture the detail 
desired for Virtual Earth aerial views and 
that is necessary to create the textured 
3D models. To meet these specifications, 
Keystone pilots must fly lower than they 
typically will for large urban projects. So 
when Keystone flew the city of Las Vegas 
in April of 2006, this meant working closely 
with Las Vegas Terminal Radar Approach 
Control (TRACON). Rated by the FAA as 
the fifth busiest airport in the US in 2006, 

Keystone Aerial Surveys, Inc.

Figure 1
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Keystone Aerial Surveys, Inc. is a woman owned 
business specializing in the acquisition of quality 
aerial surveys throughout North America. 

Since 1963 we have flown millions of survey miles 
throughout the United States on projects with varied specifica-
tions. Our Flight Department is experienced in high and low al-
titude, color positive & negative and black and white aerial pho-
tography, using both ABGPS and IMU. We are versed in flying 

CORPORATE PROFILE

large projects and multiple county projects in one season. We 
are expert in the execution of projects in all types of terrain and 
weather conditions as well as in restricted airspace. 

We have extensive experience in contract management 
of large, complicated projects where quality control is para-
mount. On the Federal level we have completed projects for; 
USDA, USGS, NAIP, BLM, FEMA, Corp of Engineers and 
NOAA. q

Keystone Aerial Surveys, Inc.
Northeast Philadelphia Airport , P.O. Box 21059 
Philadelphia, PA 19114
215-677-3119 • Fax: 215-464-2889
www.keystoneaerialsurveys.com
info@keystoneaerialsurveys.com

Las Vegas presented a challenge to Key-
stone pilots who flew 35 flight lines for 
roughly 15 nautical miles at an altitude of 
just 5,500 feet above ground for a total of 
3649 exposures. The project, however, 
was greatly simplified by the UltraCam 
digital camera’s ability to capture greater 
detailed imagery at higher altitudes than 
would be possible using a film camera.

Other benefits of using the UltraCam 
for the Las Vegas project and other 
dense urban areas include the camera’s 
enhanced shadow penetration capabil-
ity (as demonstrated in Figure 1), made 
possible by its ability to collect imagery 
at 16 bits (compared to 8-bits with film), 
and its capture rate of 1-frame-per-sec-
ond. The latter feature allows imagery to 
be acquired with a 90% forward overlap 
at low altitudes which aids in removing 

excessive building lean, enabling the 
imagery to see down into narrow streets 
and canyons.

USGS-BRD-Upper Midwest  
Environ mental Sciences Center

In September of 2006, Keystone 
was commissioned by the USGS Up-
per Midwest Environmental Sciences 
Center to fly Pool 5 and Lower Pool 8 
of the La Crosse Marsh in La Crosse, 
Wisconsin. The area is home to many 
forms of wildlife, in particular birds, 
and the imagery would be used for 
long-term water level assessments, 
vegetation assessments and habitat 
rehabilitation. 

One of the added benefits of the 
UltraCam when used on an environ-
mental project is its ability to capture 

greater detail from a higher altitude 
so as not to disrupt wildlife. While 
this particular mission was flown with 
a 25cm GSD project specification, 
imagery collection at lower altitudes 
can provide identification and densi-
ties of wildlife populations in the cov-
erage area. However, at the specified 
resolution for this project, just ten flight 
lines were necessary to deliver 92 ex-
posures—seven lines at 30% forward 
overlap for coverage and three lines 
at 60% overlap for stereo. This mini-
mal mission time permitted Keystone 
to deliver within the customer’s limited 
budget. Given this and the impressive 
image quality, additional projects for 
the USGS are already planned.

Summary
Keystone is adept at project execu-

tion in all types of terrain and weather 
conditions as well as coordinating ac-
cess to some of the nation’s most re-
strictive airspace. The addition of the 
Vexcel Ultracam digital camera to Key-
stone’s camera inventory has greatly 
increased Keystone’s experience with 
digital imagery and has allowed the 
company to further realize the benefits 
of such imagery. The continuous opera-
tion of the digital camera on city-sized 
projects has aided in honing the skills 
and knowledge necessary to efficiently 
handle large volumes of digital data pro-
cessing and storage and has increased 
turnaround time of the differential GPS 
processing usually associated with this 
data. This benefits Keystone and its 
customers in turn. q

Figure 2
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CORPORATE PROFILE McKenzieSnyder, Inc.
44110 Ashburn Village Plaza, Suite 223
Ashburn, VA 20147
(703) 723 8021; (703) 723 8041 (fax)
www.mckenziesnyder.com
info@mckenziesnyder.com

M
cKenzieSnyder, Inc. was established in 2000 
to provide service and quality second to none 
within the commercial mapping industry. Serv-
ing clients in the Mid-Atlantic region, we are 

known for our dependability and speed in delivering accurate 
data of superior quality. Both the principals are responsible for 
project planning, fee proposals and project implementation. 
Should you require aerial photography, digital triangulation, or 
ortho-imagery as part of your digital mapping services we are 
ready and able to provide the desired products.

With 50+ years experience in the commercial mapping 
industry our first-class project planning will ensure the most 
effective and efficient prosecution of the project.

McKenzieSnyder, Inc., is a 100% digital company using 
only Z/I ImageStation softcopy workstations. McKenzieSnyder, 
Inc., uses digital triangulation methods to produce supplemen-

tal ground points and to reduce the need for excessive 
fieldwork and verify the accuracy of the ground control 
provided. This entire process is accomplished in a digital 
environment using Z/I ImageStation software.

All captured features are digitized into specified lay-
ers, symbolized and color-coded as a quality control mea-
sure. The resulting dataset will be delivered to you using 
your layer names, colors and symbology.

At McKenzieSnyder, Inc., we pride ourselves in delivering 
projects large and small incredibly quickly. Many projects are 
delivered within 10 days of “notice to proceed”. We know how 
critical getting your data on time is and this is what makes us 
different from the competition. When you are ready to see 
what we can do for you just call, e-mail or fax and receive a 
written proposal within hours, and look forward to trouble free 
photogrammetric data on schedule. q
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F
or 37 years, I.K. Curtis Services, Inc. (IKCS) has 
provided the southwestern U.S. with premier aerial 
photogrammetric services. Started in the garage of 
founders Ivan and Joan Curtis, the company has 

continually grown through customer satisfaction and innova-
tion to become the largest, most versatile, and experienced 
company of its kind in the Southwest. 

The company operates four aircraft, with permanent air-
borne GPS systems, multiple camera ports, and increased 
fuel capacity in order to maximize their capability. These “tri-
pods” are coupled with state of the art cameras. IKCS uses 
multiple film-based cameras, including two Leica RC-30s 
(with AWAR scores above 111), an RC-20, a 24” vertical, 
and a 12” oblique camera. Digitally, IKCS owns a Vexcel Ul-
traCam-D large format and two medium format digital cam-
eras. Full-time mechanics and flight crews (with more than 

20,000 combined flight hours) ensure the equipment is 
maintained at the highest readiness possible.

IKCS stocks more than 39,000 negatives covering over 
30 years of southern California photography in their library. 
During the last five years, additional coverage has been add-
ed, including Coachella Valley and San Francisco, Sonoma, 
Sacramento, Kern counties. We provide a variety of print 
and digital services and work closely with sub-contractors 
to meet any photogrammetric need. The company special-
izes in photographs taken below 25,000’.

The recent addition of a Vexcel UltraCam-D large format 
digital camera gives IKCS unparalleled digital imagery reso-
lution and acquisition capabilities. The UltraCam-D has the 
ability to take color and infrared photos with a resolution of 1 
inch and has the quickest post-processing among currently 
available large-format cameras. q

CORPORATE PROFILE I.K. Curtis Services, Inc.
2501 Burbank Blvd, Suite 301, Burbank, CA 91505
800-842-1816  •  Fax: 818-842-7235
www.ikcurtis.com  •  e-mail: info@ikcurtis.com
Contact: Rick Harter
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A
tlantis Aerial Survey Company, 
Inc., (ATLANTIS) was established 
in 1985, and currently has a work 
force of more that fifteen surveying 

and mapping personnel. All work is supervised 
by a P.L.S. for New Jersey and or Pennsylva-
nia. ATLANTIS has contracted for more than 
$340,000 of aerial photography in the last 
year. ATLANTIS has exclusive 1988, 1995, 
1998, 1999, 2000, 2001, 2003, 2004 & 2006 
precision aerial photography for the following 
counties:

New Jersey

Warren, Hunterdon, Monmouth, Ocean, Morris, Middlesex, Somerset, 

Mercer, Sussex  and portions of Passaic, Essex, Union, Burlington, 

Union, Essex, Camden and Gloucester 

Pennsylvania 

Monroe, Carbon, Northampton, Luzern, Lehigh, Bucks, Chester,  

Montgomery, Berks, Deleware, Schuylkill, Wayne and Philadelphia q

CORPORATE PROFILE Atlantis Aerial Survey Co., Inc.
295 Rt. 46 • P.O. Box 276
Budd Lake, NJ 07828-0276
973-691-4402 • Fax: 973-691-2272
www.atlantisaerial.com

AerialMapping07.indd   57 2/15/07   9:39:42 PM



1

Need more Aerial Mapping?
Get a FREE subscription to Professional

Surveyor Magazine which now features a popular 
monthly Aerial Mapping Column.

We cover the latest developments 
in this vital industry.
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A
erial Data Service is the largest full service photo-
grammetric firm in the State of Oklahoma. With our 
offices in Tulsa, Oklahoma and Austin, Texas, ADS 
provides aerial photography and photogrammetric 

mapping services to hundreds of engineering firms and govern-
mental agencies across the country.

Established in 1964, ADS became incorporated in 1973 
and a 100-percent woman-owned firm in 1984. ADS currently 
employs a staff of 31, including three American Society of Photo-
grammetry and Remote Sensing Certified Photogrammetrists, 
five American Society of Photogrammetry and Remote Sensing 
(ASPRS) Certified Technologists, and two ATP Rated Profes-
sional Pilots, who together comprise over 100 years of cumula-
tive experience.

Using some of the most sophisticated technology 
and exceptional aerial imagery, we can provide digital 3D 
mapping services to be used alone or with GIS model-
ing software. See the world the way it truly is, with un-
matched clarity and accuracy. Call or visit us at our web-
site (www.aerialdata.com) and we’ll make plans to see 
you—up close and with vivid detail.

On the horizon for ADS is the ability to map the in-
side of buildings. This technology could be tremendously 
helpful for firefighters entering a structure with zero visibil-
ity.  ADS is also currently in the process of testing digital 
cameras for the 2007 flying season.

No matter what the photogrammetric requirement, 
you can count on ADS to meet it. q

CORPORATE PROFILE Aerial Data Service

8301 E. 51st Street, Ste. 100, Tulsa, OK 74145-9046
918-622-4144 • 800-888-9163  • Fax: 918-622-4119 
www.aerialdata.com • services@aerialdata.com

1

Need more Aerial Mapping?
Get a FREE subscription to Professional

Surveyor Magazine which now features a popular 
monthly Aerial Mapping Column.

We cover the latest developments 
in this vital industry.

Check out our website www.profsurv.com
or call 301-682-6101 for more information.
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V
alley Air Photos, located on the Caldwell Indus-
trial Airport 30 miles west of Boise, Idaho, is a 
highly regarded woman-owned aerial photog-
raphy company, which is both forward look-

ing and firmly grounded. Owner Cathy Graville assumed 
control of VAP in 2001, after her husband and company 
founder, Dick Graville, died unexpectedly in a snowmo-
bile accident in the rugged backcountry of Idaho. With 
her direction and purpose, VAP has advanced the reputa-
tion of excellence established since 1985. VAP’s aim is to 
provide high quality, reasonably priced aerial photography 
of sites throughout the entire northwestern United States. 

CORPORATE PROFILE Valley Air Photos

5001 Aviation Way, Caldwell, ID 83605
208-454-1344
www.valleyairphotos.com
valphoto@earthlink.net
Contact: Cathy Graville

The VAP team works with both public and private sectors, 
incorporating technology and expertise, to design custom 
flight projects with a high degree of accuracy. The unique 
hangar/lab allows efficiency of image production with on-
site film processing, scanning, and printing, and image 
manipulation through orthorectification and  mosaicking. 
In addition, an extensive library of historical coverage of 
Idaho and the surrounding states serves a vast array of 
research objectives. From aerial image capture to all as-
pects of image production, VAP is prepared to meet the 
highest industry standards while remaining accessible to 
every need. q
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Aerials Express imagery is the GIS foundation used 
by surveyors, government entities, homebuilders, 
land developers, brokers and mapping professionals 
across the country.  The Aerials Express solution starts 

with maintaining the most aggressive image acquisition schedule 
in the industry.  We photographed over 276,000 square miles of 
US metros in 2006 and are scheduled to fly over 300,000 square 
miles in 2007. We provide affordable high-resolution color aerial 
images produced using the latest imagery collection technology. 
The imagery is color balanced producing exceptional print quality 
and ortho-rectified making it geographically accurate to USGS 
standards. The final product is delivered to clients through the 
Internet, on CD/DVD or hard drive, in a single seamless image 
covering an entire metropolitan area. 

Aerials Express employs advanced image serving technology 
that delivers our photography directly into ArcExplorerTM, MapGuideTM, 
Skyline GlobeTM, Google EarthTM and Virtual EarthTM. Additionally, our im-
agery can be utilized in desktop applications from ESRITM, AutoDeskTM, 
MapInfoTM or with AEViewTM, our exclusive mapping software pack-
aged free of charge with your imagery purchase.

CORPORATE PROFILE Aerials Express
7855 S. River Parkway, Suite 205, Tempe, AZ 85284
480-777-9909 • 888-482-2336 • Fax: 480-777-9966
info@Aerials-Express.com • www.Aerials-Express.com
Contact: Merle Miller, National Sales

AEView provides clients with research tools enabling 
them to search by address and view specific data for se-
lected areas. Additional tools allow the use of custom deco-
ration including radius rings, text, point symbols, lines and 
polygons to allow the user to print everything from letter 
sized maps to large poster presentations. AEView gives cli-
ents the capability to overlay their own data in Shape format 
or data available from Aerials Express, such as street center-
lines, general plans, parcel data (where available) and eleva-
tion contours. Additionally, AEView gives clients the ability to 
accurately measure distance and area, query spatially, and 
batch geocode multiple addresses.

Aerials Express operates a Cessna 421 equipped with 
a Leica ADS40 Airborne Digital Sensor allowing us to cap-
ture “Every City, Every Year.” Using this advanced digital 
technology, imagery is collected in true color and infra red 
simultaneously, and offered at 1.5 foot to 6 inch resolutions. 
Through the use of innovative technology, Aerials Express is 
committed to providing clients with the solutions they need, 
at a price all can afford. q
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C A S E  S T U D Y

S
ince LiDAR’s inception, map-
ping large areas has been 
made easier and more cost 
efficient. Maps themselves 

have become more detailed allowing 
businesses in all industries to become 
efficient and consequently more profit-
able. But once LiDAR data has served 
its purpose, where does it go? Many 
times LiDAR ends up being stored in 
a database and never given a second 
thought. Does LiDAR have an afterlife? 

LiDAR, the Afterlife 
The simple answer is yes. LiDAR’s 

digital output and high resolution data 
has served many purposes through-
out its commercial existence. Since 
the mid-90’s, companies throughout 
the world have been collecting LiDAR 
data for a variety of uses, including ur-
ban development and flood planning. 
Many millions of acres have been flown 

for thousands of projects in the past 
decade. While some may think previ-
ously-collected data obsolete, many 
have found it useful for change detec-
tion applications among others. In addi-
tion, customers desiring the most cost-
efficient option possible when looking 

for LiDAR data of a specific region may 
find that previously-collected data offers 
quality at a better price, as opposed to 
the full costs of a new LiDAR mission. 

So, Where Does One Go to 
Find Such Data? 

Until now there has been no one-
stop-shop for previously-collected LiDAR 
data. If a business really wanted already-
flown data of a specific location they 
would have to call each LiDAR provider 
individually. Even if they found a provid-
er with that location on file, it was not a 
guarantee that it had been flown within a 
reasonable timeframe or even that it was 
of the needed resolution or accuracy. 
Members of the LiDAR community real-
ized this conundrum, came together, and 
have created a solution. 

The LiDAR Geodatabase  
Program 

The members of the LiDARX-
CHANGE (XCHANGE), the world’s 
largest consortium of LiDAR sensors 
and expertise, have been collecting 
high resolution LiDAR data for a global  

Making the Old New Again: 
A One-Stop-Shop for LiDAR Data
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LiDAR Geodatabase Program for a few 
years now. More than 100,000 square 
miles of data have been collected. And 
more data is being provided by mem-
bers and nonmembers of both private 
and public entities. The focus of this on-
line mapping application is to offer high 
resolution LiDAR data to the end user 
at the previously-collected, processed 
level. Data is available in various for-
mats including LAS, ENZI, and XYZI, as 
well as digital elevation models (DEMs). 
Once it goes live, users of this data-
base will be able to search for LiDAR 
by flight date, resolution, and accuracy. 
Full QA/QC reports will also be avail-
able. The geodatabase, while allowing 
LiDAR buyers to save time and mon-
ey, will also benefit LiDAR providers.  

A
irborne 1 Corporation 

provides advanced Li-

DAR technology and 

asset management for 

clients in the photogrammetry, survey-

ing and mapping fields. From Turnkey 

Services, to Software/Training, Rent-

als, Fractional Ownership Plans, and 

Franchising Opportunities, Airborne 1 

enables professionals worldwide to ef-

fectively enter the LiDAR market with-

out having to incur the high costs of 

owning a sensor. Airborne 1’s digital 

mapping services and solutions in-

clude state-of-the-art Optech ALTM 

sensors, LiDAR data processing anal-

ysis and application development, as 

well as LiDAR field survey coordination 

and project management.    

Airborne 1’s dedicated team con-

sists of the industry’s finest LiDAR 

specialists, with expertise on projects 

ranging from just tens of acres to thou-

sands of square miles. Our highly qual-

ified staff includes professionals in the 

disciplines of engineering, geography, 

surveying, earth science, design, data 

analysis, and business management. 

As such, we are uniquely equipped to 

offer customized mapping solutions 

for engineering firms in a variety of in-

dustries including land development,  

Already fully functional, the online geo-
database offers many benefits to data 
providers and owners including com-
plete control over pricing and licensing 
rights of their datasets. Contributors to 
the geodatabase gain a new stream of 
revenue without having to do anything. 
They will make money from projects al-
ready completed that would otherwise 
be collecting dust. In addition contribu-
tors find themselves coming in contact 
with new customers, as those who are 
buying previously-collected LiDAR to-
day may be in the market for custom 
LiDAR in the future. LiDARXCHANGE 
launched one year ago this month as 
an innovative way to bring the LiDAR 
community together. This exclusive 
network of LiDAR service providers, 

owners, and operators, not only suc-
ceeds in making businesses more effi-
cient and therefore more profitable, but 
also does the same for LiDAR consum-
ers. The XCHANGE means profitability 
for all. The release date for the geoda-
tabase will be public once the final data 
collection is complete.  

Still Curious? 
Companies that would like to learn 

more about the LiDAR Geodatabase 
Program, add to it, or request data, can 
contact LiDARXCHANGE at lidardata@
lidarxchange.com. For more informa-
tion on becoming a LiDARXCHANGE 
member please visit www.lidarXchange.
com or contact the XCHANGE at info@
lidarXchange.com. q

mining, power and utility, and landfill, 

as well as many federal, county, and 

local government agencies.   

Airborne 1 is committed to provid-

ing cutting edge, innovative solutions 

for our worldwide partners and clients 

in the LiDAR industry, and is proud to 

be the leading LiDAR provider to U.S. 

photogrammetry, surveying, and map-

ping firms. q

CORPORATE PROFILE Airborne 1 Corporation
300 N. Sepulveda Blvd., Suite 1060, El Segundo, CA 90245 
310-414-7400 • Fax: 310-414-7409 
info@airborne1.com 
www.airborne1.com  
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LiDAR Terrain Modeling  Photogrammetric Mapping

QA/QC Oversight Spatial Data Fusion

Aerial and Satellite Imagery

Orthophotography

Projects Nationwide

Innovative geospatial solutions with uncompromised quality

Decades of Innovation

In 1949, two foresters and a cartographer had the foresight to apply cartographic techniques to improve timber 

harvesting in the Gualala forests in Northern California.  Alonzo Hammon, Herbert Jensen and Arnold (Swede) 

Wallen (HJW) combined their skills to offer the latest technologies and superior customer service to their clients, 

laying the foundation for a culture that has propogated innovation.  Today, HJW is one of the leaders in aerial 

mapping services, working with a wide range of customers, from the U.S. Army Corps of Engineers, to city and 

county public works and utility companies, to environmental firms and even recreational facilities to help plan new 

golf courses and racetracks.   HJW GeoSpatial combines technology, skills and experience to offer a fully integrated 

suite of mapping services, from acquisition to delivery.  Most HJW project managers have advanced degrees and 

collectively they contribute more than 75 years of experience to the business.   These high standards, combined with a 

commitment to R&D have resulted in many industry firsts, including the introduction of airborne GPS in 1993 to 

facilitate aerial triangulation and mapping production; the development of OrthoView proprietary software in 1995, 

used to model overhead structures in orthoimagery; and the development of innovative QA/QC procedures in 2005 

in support of LiDAR related processing.  Innovative geospatial solutions with uncompromised quality - a heritage 

that our clients depend on, now and in the future!
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