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THE USDA NATURAL RESOURCES 
CONSERVATION SERVICE (NRCS) 

administers the National Resources 
Inventory (NRI) and Stewardship 
Lands (SL), site-based collection 
programs that acquire very high-res-
olution, orthorectified imagery na-
tionwide for agriculture support and 
protection of fragile ecosystems. Ae-
ro-Graphics, a full-service geospatial 
firm based in Utah, has participated 
in these annual initiatives since 2011, 
initially managing three states and 
increasing to 21 states by growing its 
collection and processing capacity.  

COMPLEX PROJECT  
REQUIRES  
COLLABORATION  
In 2022, Aero-Graphics was 
responsible for areas of interest (AOI) 
in 21 states west of the Mississippi, 
ranging from Canada to Mexico. AOIs 
had to be flown within a given time 
frame, delivered within 30 days of 
acquisition, and meet strict accuracy 
and resolution specifications. To 
complete data collection between 
March 15 and September 30, Aero-
Graphics assembled a consortium of 
experienced aerial mapping firms with 
a total of 13 aircraft.  

Planning and managing multiple 
aircraft for the acquisition of over 
12,000 AOIs in 21 states, coupled with 
the management of over 166,000 

images, required 
comprehensive orga-
nization and internal 
collaboration. At 15-cm 
ground sampling 
distance (GSD), the 
sheer quantity of data 
quickly ran into 100’s 
of terabytes, while the 
risks associated with 
acquisition included 
lingering snowpack, 
flooding, overcast 
weather, tornadoes, 
wildfires, and restricted airspace. 

“In our 16 years as a Vexcel 
customer, we’ve received top-of-the-
line customer support that helps us 
maximize our time in the air to take 
advantage of tight flight windows 
and deliver high-quality photogram-
metric products,” said Casey Francis, 
Aero-Graphics Co-president. “Ae-
ro-Graphics flew about 50% of the 
AOIs in 2022 with an UltraCam Eagle 
Mark 1 and Mark 3, and we look 
forward to using two new UltraCam 
Eagle 4.1 aerial systems during the 
2023 flying season.” 

The majority of flyers in the 
consortium used UltraCam Eagles, 
with several flying UltraCam 
Falcon Mark 2 or other cameras. 
In 2023, all consortium members 
will fly Vexcel UltraCam systems to 
preserve data consistency. 

MEETING THE  
SPECIFICATIONS 
The NRI sample sites often focus on 
agricultural areas and are generally 
160-acre square parcels. The SL AOIs 
range from less than an acre to 16,000 
acres and include easements, parks, 
wetlands, open space, and other 
areas important to wildlife and healthy 
ecosystems. A 405-meter buffer must 
be captured around each AOI. 

Building on the capabilities of 
its predecessors, the UltraCam Eagle 
4.1 provides an ultra-large image 
footprint of 28,110 pixels across the 
flight strip at a rapid collection rate of 
1 frame per 0.7 seconds. The system 
is highly flexible, featuring a user-ex-
changeable lens system that allows 
customers to take full advantage of 
the camera’s expansive footprint at 
different altitudes thanks to optional 
lens kits at different focal lengths. 

“We have found the 100 mm lens 
of the UltraCam Eagle Mark 3 to be a 
versatile, multi-functional lens that 
meets our various needs,” said Bernie 
Doud, Federal Programs Manager at 
Aero-Graphics. “The UltraCam Eagle 
cameras have wide footprints and 
capture very high resolution from a 
high altitude. The combined efficiency 
often allows us to fly one flight line 
that captures multiple AOIs, compared 

Aero-Graphics / CASE STUDY

Aero-Graphics Completes Annual USDA NRCS 
Initiative with UltraCam Eagle Aerial Cameras



xyHt 5H E I G H T S  S P E C I A L  E D I T I O N  ‘ 2 3

Aero-Graphics is a privately owned, full-service 
geospatial services provider in Salt Lake City, 

Utah. Incorporated in 1965, we have established a 
nationwide reputation for providing high-quality 
aerial mapping and imaging services on schedule 
at competitive prices. In 2022, Aero-Graphics 
announced the opening of our new Hub in Albu-
querque, New Mexico, which makes serving our 
Sunbelt customers more efficient. Aero-Graphics 
owns and operates a full-time aerial acquisition 
service, allowing complete control of its flight 
schedule. Using the most advanced digital sys-
tems, we produce classified LiDAR datasets, digi-
tal topographic maps, and orthorectified imagery 

for clients across multi-disciplined industries, 
including Transportation, Resource Management, 
GIS, Civil Engineering, Mining, Utilities, and For-
estry, in both the private and government sectors. 
Delivering our customers’ success, we empower 
them to make the right decisions by providing the 
best data.  

Aero-Graphics is pleased to announce the 
formation of a GIS Consulting division aimed at 
providing our clients and partners with critical 
project analysis and upfront information that 
highlights technological advancements. By 
sharing our expertise, we help our clients max-
imize their project budgets and guarantee the 

success of their data capture, processing, and 
geospatial analysis during future projects.

Visit Aero-Graphics by using our QR code or by 
going to https://www.aero-graphics.com
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to several flight lines with a medium 
format sensor to cover the same area. 
The purchase of two new UltraCam 
Eagle 4.1 cameras was therefore a 
logical step for us and will contribute 
to our long-term success.” 

“The data capture window and 
delivery date criteria are so stringent 
for this project, it is to our benefit to 
use highly reliable equipment like 

the UltraCam Eagle to ensure we get 
the job done on time and on spec,” 
Doud added.  

AUTOMATED PROCESSING 
IS KEY 
Vexcel’s UltraMap photogrammetric 
software provides a seamless work-
flow from data ingest to final prod-
ucts. Raw data is post-processed and 

automatically color balanced. The 
radiometrically aligned images are 
converted to standard file formats to 
be used for further processing steps. 
The high-level of automation con-
tinues during the aero-triangulation 
process in the AT module followed by 
advanced ortho processing features 
in the Ortho Pipeline module.  

The entire workflow takes place 
within a single application with an 
intuitive user-friendly interface. By 
utilizing UltraMap and other automa-
tion software developed in-house, 
Aero-Graphics has taken orthophoto 
processing to a new level and 
significantly increased output. The 
combined result is faster delivery to 
the customer and a more consistent 
end product. 

“During data capture, the flight 
management system gives us re-
al-time feedback on how the system 
is performing so we are able to make 
adjustments to our data collection, 
if necessary, the same day,” said 
Doud. “We also save time during 
post-processing because the Eagle 
collects high-resolution PAN, RGB 

and near-infrared (NIR) information 
simultaneously so the data is perfect-
ly aligned and can be imported along 
with the camera calibration.” 

The programs administered 
by the NRCS help land users plan 
and apply integrated resource 
management systems that have 
a positive effect on the quality 
of the nation’s natural resources. 
With a better understanding of 
conditions on the ground, decisions 
are made that are economical and 
environmentally sustainable, and 
meet mandated requirements.  

“Our mission to empower 
decision makers with the best 
information available supports 
the NRCS’ work conserving and 
administering these lands and 
easements efficiently,” said Francis. 
“We produce the data that helps 
our clients do what they need 
to do. Aerial data helps manage 
vulnerable environmental and 
agricultural areas, leading to a 
better allocation of resources to 
support agriculture and protect 
fragile ecosystems.”
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