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Three-dimensional technologies are advanc-
ing in the geospatial intelligence sphere, as orga-
nizations of all sizes develop applications and 
create content that allow users to create 3-D visu-
alizations of ocean depths, atmospheric condi-
tions and everything in between. 

The potential is great. 3-D geospatial applica-
tions would allow warfighters, commanders and 
analysts a deeper understanding of environments 
such as urban areas and could help them execute 
their missions better and more efficiently.

But these new technologies and applications 
are not reaching the military fast enough, which 
is why the Army Geospatial Center (AGC) ini-
tiated a multi-agency project, the Op3-D Joint 
Capability Technology Demonstration (JCTD), to 
facilitate the validation and fielding of 3-D geo-
spatial technologies and to promote standards 
that would allow for the more rapid development 
and acceptance of these systems.

“In the past, 3-D technology, products and 
capabilities were too slow to be used for mis-
sion planning and execution,” said Heidi Hainsey, 
the AGC’s Op3-D technical manager. “With the 

advent of faster processing, the ability to cre-
ate 3-D mission data sets enabled creation of 3-D 
products, but not to produce 3-D capabilities to 
meet mission needs in an expedited fashion. 

“3-D products must undergo a lengthy devel-
opment process in order to be considered valid 
enhancements in the military decision making 
process,” Hainsey added. “Areas of improvement 
have been identified within the collection, pro-
cessing, exploitation and dissemination process 
for 3-D production that limit the effectiveness of 
these products.”

“There are tons of geospatial information 
being collected, whether LiDAR or satellite 
imagery. Warfighters are overwhelmed with the 
amount of data,” said Gabe Batstone, chief execu-
tive officer of Ngrain, a provider of 3-D technolo-
gies. “Too much information can be an inhibitor. 
It slows them down. The problem that industry 
needs to solve is to create applications that turn 
information into knowledge.”

Three-dimensional visualizations of geospa-
tial data can help by “consolidating and present-
ing information in a fashion that is easily usable 
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By Peter Buxbaum, GIF Correspondent

Technology speeds delivery of three-dimensional imagery for use by warfighters in the field.

by squad commanders,” said Paul Collins, chief 
executive officer of Skyline Software Systems. 
“3-D gives individual warfighters a better picture 
of the terrain and environment they are oper-
ating in, particularly at close quarters in urban 
areas. With a 3-D representation, warfighters can 
better understand how terrain and the man-made 
environment affect military operations.”

Obstacles to Adoption

Op3-D has identified several obstacles to 
more widespread adoption of 3-D technologies by 
the military. These include the lack of standards and policies 
for sharing enhanced 3-D data; the difficulty in discovering 3-D 
data; limited availability of software tools to exploit available 
3-D products; the lack of automation in the processes of col-
lecting, processing and generating 3-D; and the data intensity 
of the products, causing dissemination to be slow.

“The main objective of Op3-D is to develop and transi-
tion capabilities to quickly discover, acquire, manage, gener-
ate exploit, disseminate and accurately update 3-D geospatial 
intelligence data products from multiple collection systems to 
the warfighter,” said Hainsey. “The program does not propose 

to create a new system or functional capability 
that would take the place of something already in 
mainstream usage, but rather to work with exist-
ing technologies that currently meet the needs of 
the warfighter and improve upon them to open 
some of the more common choke points within 
the traditional processes.”

By improving upon existing technologies, 
increasing the processing speed, and making 
3-D exploitation less cumbersome while enabling 
greater access to 3-D data through uncomplicated 
discovery, Op3-D officials hope to speed up the 
exploitation of 3-D data and allow warfighters to 

utilize 3-D products that can be employed in decision making.
Op3-D brings together several organizations to its joint 

effort. The combatant command sponsor is U.S. Special 
Operations Command, which provides executive level direc-
tion, oversight and support. The AGC plays the role of technical 
manager for the program. The operational manager for Op3-D 
is the branch of USSOCOM responsible for training, exercises, 
military education and doctrine, while the transition manager 
is the National Geospatial-Intelligence Agency. 

Op3-D is not in the business of developing new technolo-
gies. “In order to get 3-D data to as many users as possible and 
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to adhere to the thought of breaking down stovepipes rather 
than creating new ones, Op3-D relies on and leverages core 
technologies,” said Hainsey, including those developed by AGC, 
NGA and USSOCOM. “The program will update and improve 
existing technologies across the entire pipeline that the war-
fighter already has available to enable faster generation and 
exploitation of 3-D mission planning products.” 

Op3-D is also working with private sector companies to 
develop 3-D capabilities that can be pushed out to warfighters. 
The program is working with SAIC and TerraGo Technologies 
to create an uncomplicated 3-D GeoPDF composer tool that 
enables a user to create these easily readable products for war-
fighter usage in low bandwidth environments within Adobe 
Reader software. In addition, Op3-D is joining with Overwatch 
Textron Systems to improve the commercially available and 
readily used Feature Analyst and LiDAR Analyst software to 
enable faster production of databases to be used in 3-D mission 
rehearsal data sets.

Op3-D has worked with Intergraph Government Solutions, 
moreover, to improve the ERDAS Imagine software tool set 
and have completed the required tests to be certified by the 
Joint Interoperability Test Command (JITC). “This enables 
all geospatial intelligence analysts who use the software, the 
ability to create controlled image base imagery,” explained 
Hainsey. “These products can then be included in the NGA 
repository, enabling them to be used by the wider National 
System for Geospatial Intelligence community, and reduc-
ing the cost and increasing the coverage of controlled image  
base (CIB).” 

CIB is unclassified digital imagery, produced to support 
mission planning and command, control, communications and 
intelligence systems. 

Web Access

Skyline has worked with Op3-D to provide a 
product called Army Geospatial Enterprise (AGE) 
GeoGlobe. AGE GeoGlobe is based on Skyline 
Software’s SkylineGlobe suite of products. This 
software allows users to access AGC’s geospatial 
data archives and products over the internet.

“We provide a suite of software products that 
allow users to create 3-D visualizations, by infus-
ing 3-D geospatial information into imagery, and 
to disseminate it,” said Collins.

AGE GeoGlobe provides users with a web interface to find 
and view AGC products such as the Water Resources Database, 
Urban Tactical Planner and BuckEye imagery, as well as 
Theater Geospatial Database data. These products form part 
of the GeoGlobe’s data layers and can be viewed in any of the 
GeoGlobe’s three different globe views, world map, NGA map 
and imagery.

“AGE GeoGlobe has created a huge collection of city data in 
Afghanistan, Iraq and elsewhere,” said Collins. “What we have 
been able to do is take all that and allow users not trained in 
geographic information systems to look at data and click on and 
click off information depending upon what is relevant to their 
mission.”

The system has been used for several types of applications 
in theater, such as convoy route planning and air operations 
planning. It is particularly useful in urban operations, accord-
ing to Collins. “It’s one thing to look at a two-dimensional map 
or image,” he said. “It’s much more relevant to have a complete 
sense of what structures look like, what the road networks are, 
and to overlay all that with the human terrain to have a bet-
ter understanding of the political background of a particular 
neighborhood.”

One challenge that Op3-D is tackling is the cumbersome 
volumes of data required for 3-D representations. Ngrain has 
developed and patented a technology that compresses the data 
and allows it to be deployed to a variety of platforms. “What 
we do is license a core technology that allows customers to 
get at the heart of Ngrain technology and develop tools them-
selves,” said Batstone. “We have a tool kit called Constructor 
that allows our partners to develop applications to solve specific  
problems.”

The Canadian Department of National Defense has used 
Ngrain technology to create a 3-D simulation that allows it 
to model the effect of weapons on particular geographic loca-
tions. In the U.S., Lockheed Martin has deployed Ngrain tools 
in a similar fashion as part of project conducted by the Defense 
Advanced Research Project Agency. Another U.S. company, 
Quantapoint, uses the Ngrain technology to generate 3-D rep-
resentations of urban areas. It has also been used by United 
Kingdom forces to study terrain to determine the proper loca-
tion of deployable medium girder bridges.

3-D and Beyond

Zebra Imaging Inc. takes 3-D to another level by producing 
holograms of terrain, particularly urban terrain, 
of interest. A hologram is a 3-D, 360-degree rep-
resentation of an object or area that projects an 
image above the film, thus creating a 3-D effect 
that can be observed from all sides. The holo-
gram is projected by illuminating Zebra’s propri-
etary film.

“A hologram is virtually solid but not physi-
cally solid,” explained Rick Black, Zebra’s director 
for defense and intelligence programs. 

Zebra’s holograms can be created from a vari-
ety of data. They have utilized LiDAR data from 
AGC’s BuckEye program, as well as commercial 

satellite imagery and airborne imagery. 
“The holograms have been used to plan line-of-sight com-

munications in urban areas,” said Black. “A line of sight is not 
easily discernible from a flat representation. They have also 
been used for route planning, for mission pre-brief and debriefs, 
for flight rehearsals, and for virtual reconnaissance.” Unlike 
photographs or maps, hologram users don’t need any special 
training to understand the terrain being represented, accord-
ing to Black. 

“We have placed thousands of these products into the 
Afghanistan and Iraq theaters since 2005,” said Black. “In 
response to customers’ requirements, we have sped up production 
of the holograms from three and half hours down to 93 minutes.  

Rick Black
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Over the next couple of years we will work on get-
ting it down to less than half an hour.”

If Zebra takes 3-D to another level, a company 
called Makai goes beyond 3-D altogether with 
representations that go into four and five dimen-
sions. “The fourth dimension is time,” explained 
Jose Andres, the company’s president. “With a 
4-D representation, you can visualize changing 
atmospheric and environmental phenomena over 
time.”

The fifth dimension involves integrating spe-
cific variables into the representation. “For exam-
ple, a weather guy might be interested in certain ranges of 
humidity, temperature and precipitation,” said Andres. “Each 
of these properties can be visualized in space and over time.” 

Makai accomplishes these feats with a tool called Voyager. 
Makai Voyager can show large, time-varying 3-D weather simu-
lations and stream live weather layers from the Internet. Many 
terrain data formats can be imported with Makai Voyager’s data 
import module. Lighting, colors and elevation contours for ter-
rain and bathymetry—the depth of a body of water—can be 
changed dynamically. 

“Voyager has georeferencing capabilities on a global scale,” 
said Andres. “Users can view their data from any elevation. 
Large global features as well as very fine resolution data can be 
visualized. Accurate lighting allows users to set the sunlight for 
any date and time. 3-D buildings and objects can be imported 
into Makai Voyager, and flooding or tsunami inundation can 
be modeled to better understand flood patterns. GIS imagery 
and elevation from multiple sources and more than 18 differ-
ent GIS formats in different projections can be imported into 
Makai Voyager.” 

In military applications, these dimensions are particularly 
useful for airborne or water operations, according to Andres. 
“We are doing some work for NAVAIR that involves identify-
ing targets in the ocean by taking into account velocity in the 
ocean. We can do this almost in real time.”

The Federal Aviation Administration is investing in develop-
ing an historical database of atmospheric conditions. “This data 
can be used to predict when and where atmospheric turbulence 
will occur and can be visualized in 4-D,” said Andres.

Faster to the Field

Op3-D plans are to expedite the placement of new 3-D tech-
nologies in the hands of warfighters for testing and for further 
development and possible eventual deployment. “One of the 
benefits of the JCTD process is that it can place new technolo-
gies to see if they improve their workflow,” said Hainsey. “The 
proof of concept is tailored to meet their needs based upon their 
assessment during an operational demonstration.”

As Op3-D’s transition manager, NGA will then incorporate 
capabilities into existing programs of record or quick reac-
tion capabilities. “The JCTD process also encourages the tran-
sition of capabilities after only one year, unlike programs of 
record which usually take two or more years to deliver any 
products,” said Hainsey. “As a result, Op3-D has been able to 
speed up the existing processes already in place. All capabilities 

we are delivering will be available to Department 
of Defense users in the near future or as soon 
as the newest software updates are incorporated 
into DoD systems through upgrades to existing 
licensed software.”

Collaboration among multiple agencies has 
allowed the participants on Op3-D to tweak their 
systems in response to user needs. “Issues with 
discovery of data were made known to NGA, which 
provides the lion’s share of data to users,” said 
Hainsey. “With that knowledge, changes were 
made to their web access for more inclusion of 

3-D data. Our ongoing discussions have led to improvements 
to geospatial intelligence data production centers such as the 
Special Operations Forces Planning, Rehearsal and Execution 
Preparation [SOFPREP] facility. These improvements have 
enabled the SOFPREP production team to harness greater 
amounts of data, process it faster and create 3-D scene visual-
ization databases for their customers” in half the time.

In addition, the BuckEye program has been upgraded with 
faster processing capabilities to produce imagery and dissemi-
nate more recent collections to users in an expedited manner. 
“All of these capabilities have already been added to the pro-
duction workflows at each of the agencies, and the benefits are 
already being felt by warfighters,” said Hainsey.

Among capabilities that Op3-D plans to introduce in the 
future is an online LiDAR point cloud server that enables users 
to access raw LiDAR point cloud data while enabling them to 
clip out the area of interest they want, thus greatly reducing the 
amount of data downloaded. “Op3-D has added a line of sight 
and helicopter landing zone tactical decision aid [TDA] tool 
that can utilize the point cloud data and create on-the-fly TDAs 
for the specific areas of interest the user needs,” said Hainsey. 
“With this available to end-users, they are able to create their 
own TDAs using the most up-to-date information, and receive 
their products well in advance of any disseminated through 
commonly used processes to date. We have tested the tool to 
ensure stability, and it has shown great promise.”

Overall, Op3-D has managed to cut through bureaucratic 
silos to provide users with better tools faster. “Op3-D JCTD is 
meeting the challenge of mission-critical time lines by pro-
viding data producers with faster tools, reducing 3-D data 
file sizes, and introducing faster exploitation tool sets,” said 
Hainsey. “At the conclusion of Op3-D, transitioned capabil-
ities will have the overall effect of providing the warfighter 
reliable, relevant 3-D products more quickly to support their 
mission planning and decision making process. The ability to 
reliably provide the warfighter with these 3-D products will 
not only increase our effectiveness prosecuting the war on ter-
ror, but also save lives by removing the advantage often held by 
the enemy, of knowing the terrain where our warfighters are  
operating.”  O

Jose Andres

For more information, contact GIF Editor Harrison Donnelly 
at harrisond@kmimediagroup.com or search our online archives 

for related stories at www.gif-kmi.com.
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