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Our vision enables
wide accessibility
and broad
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Motion GEOINT

Introduction
For over 20 years, General Dynamics Mission Systems (GDMS) has been a trusted partner
across the DoD and intelligence communities (IC), developing and deploying Motion GEOINT
capabilities to directly support their mission requirements. During this time, there has been
an exponential rise in the number of traditional and non-traditional data sources resulting in
an explosion of data available to warfighters and decision makers. This rise in data sources,
including new air and space-based platforms, small-sats, and non-traditional sources like radar,
moving target indicator, and open source, complicate identifying the right data, and making
analytic determinations efficiently. This paper presents our goals for Motion GEOINT (MG) and
our strategy for successfully accommodating the unprecedented rise in data and providing
enhanced exploitation and analytic capabilities to for every intelligence community.
Our vision for Motion GEOINT enables wide accessibility and broad consumption of MG
resources for Analysts to quickly generate relevant intelligence utilizing multiple data sources.
To achieve our vision, our Motion GEOINT strategy sets four goals:
• Flexible Architecture: Faster time-to-operations of new capabilities enabled by a flexible,
extensible open architecture.
• Improved Situational Awareness: Providing access to an ecosystem of exploitation 		
capabilities and data, including support to the tactical edge.
• Automated Data Extraction: Improved efficiency and efficacy of knowledge capture
through automated data extraction.
• Higher-value Intelligence: Improved context, content and relevancy.
The focus of this strategy is on Analysts gaining more efficient capabilities and processes,
systems that can anticipate data needs, and better ways to discover, display, and utilize data to
create actionable intelligence. These capabilities apply to warfighters, first responders, and IC
decision makers.
The following sections will further discuss each of these goals.

Flexible Architecture
Our first goal for Motion GEOINT is to bring new capabilities to the Analyst faster by leveraging a
flexible, extensible open architecture. This flexible architecture encompasses an open, cloud-first
architecture built on micro-services and orchestrated using open source and cloud technologies.
A flexible architecture uses open Application-Programming Interface (API), micro-services and
service orchestration to maximize reuse of existing capabilities, such as network analysis or
geospatial tools. By reusing existing capabilities instead of building new ones, development costs
and deployment timelines are significantly reduced. This open, tailorable suite of services and
capabilities can also be scaled dynamically for deployment onto existing hardware, the cloud, or
a hybrid of both. This approach enables efficient delivery of new capabilities and adaptation of
existing methods create new value for Analysts with capabilities to achieve and maintain tactical
and strategic advantages.
The use of a flexible architecture enables the independent evolution of Motion GEOINT services
across the various Military Services, IC Partners, First Responders and Allied partners. While NGA
issues standards for Motion GEOINT as the DoD/IC executive agent, its partners will develop and
acquire their own Motion GEOINT services. With a flexible architecture, services can be upgraded,
modified or replaced as more capable external services are deployed. Maximum benefit is achieved
by enforcing API standards and exposing and consuming enterprise GEOINT and MG services
through enterprise registries; however, adaptation services can also be created when standards are
not enforced.
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A flexible architecture provides the foundational elements of Motion GEOINT. The next
section describes how it can be expanded by integrating orchestration functions with data
transformation techniques to share MG across disparate systems, schemas and phenomenologies
to improve Analyst situational awareness.

Improved Situational Awareness
Our second goal for Motion GEOINT is to improve situational awareness through access to an
ecosystem of exploitation capabilities and data, from the enterprise to the tactical edge. We
envision a comprehensive hybrid deployment that scales based on the user’s location, role
and mission. A spectrum of exploitation tools are needed to function on a powerful desktop
(including virtual desktop), within the user’s browser, or from a mobile app.
Exploitation tools need to be tailorable based on the user’s needs, available bandwidth and
available processing power. A soldier in the field, under a low-power/low-bandwidth situation,
just needs the tactical data formatted so that it can be viewed on a hand-held device or
integrated into a Heads-Up Display (HUD). Other users, who just need to view portions of a video
to validate the data presented to them, need web-based functionality with playback control
and limited exploitation. At the top-end, are the power users that require significant Graphical
Processing Unit (GPU) power to exploit the video and pertinent data. Analysts and Warfighters
also need MG from a variety of data sources and they need it useable within their exploitation
tool of choice.
Using the flexible architecture as the backbone, orchestration is incorporated to add an open and
extensible automation platform that can chain services together, including the delivery of data to
the user. For example, orchestration of data and metadata content management services allow
ubiquitous data access supporting extant and future exploitation tools. By orchestrating services
that identify, transform, and deliver data, content can then be provided from a variety of sources, in
the format needed, and with the right context. Orchestration maintains the “state” of the process,
so that different services can be utilized and chained together to meet the Analyst’s need.
For Motion GEOINT, orchestrated content management services provide the data transformation
and presentation capabilities by pulling data from sources, making the necessary transformations,
and presenting it to the user in their native data schema tailored to their exploitation tool, work
role or mission. Orchestration leverages content delivery networks, the cloud, and/or other assets
to disseminate the video to the closest point of consumption by the Analyst or Warfighter.
While the broader use of MG improves situational awareness and orchestration provides better
access to exploitation tools, neither fully addresses the increasing number of sources requiring
exploitation. Also, instead
of moving around large
data files, processing must
be done at the point of
consumption and only
the extracted information
is moved and stored.
Automated machineextracted information
provides tremendous
advantages to meet these
needs, as described in the
next section.
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Automated Data Extraction
Our third goal for Motion GEOINT is to improve efficiency and efficacy through automated
data extraction. With the projected growth in sources of Motion GEOINT, there will not be
enough Analyst resources to view, examine, and extract relevant, actionable data. Automated
data extraction provides automatic detection of changes, identification and tracking of objects,
indexing and cataloging of user-specified content, and support to Structured Observation
Management (SOM). This allows data to be utilized by the enterprise without directly viewing the
underlying video/image.
The automated extraction is directed by the orchestration capability, which enables the chaining
of services to extract the data. Through orchestration, the system will identify the source data,
normalize or remediate the data, perform the algorithmic analysis, and provide the results
in the Analysts’ requested format. Orchestration allows for easy integration of data sources
and algorithms to extract data like object detection, moving target identification, and change
detection. As processing chains and algorithms become more complex, scaled computing both
local and in the cloud can be leveraged, or High Performance Computing (HPC) environments
and differentiated computing techniques can be employed to meet processing requirements.
Analyst trust in automated algorithms is essential to the success of this capability. Processes
must be in place that allow for continual feedback to the algorithm constantly tuning it for the
work being performed. In other words, the algorithm will be trained with a set of pre-qualified
set of training data, but as an Analyst uses the output, positive identification can strengthen the
training set. False positives can be examined to determine why the algorithm misidentified an
object to determine if the training data or the algorithm, was faulty. Revalidation of algorithms
and quality assurance checks will be needed to ensure the algorithmic results remain trusted.
To further strengthen trust, insight is required into how the algorithm processed the data, which
means that automation cannot occur in a “black box”. Analysts need visibility into the process
and algorithms to gain trust in the output and validate any findings. Visibility also helps prevent
any unconscious bias from skewing the outputs of the algorithm. Unconscious biases are social
stereotypes about certain groups of people that individuals form outside their own conscious
awareness. The intelligence community works to eliminate unconscious bias to ensure accurate
analysis, so the algorithms employed must be examinable.
Automation is key to analyzing
the exponential increase in
Motion GEOINT sources and
extracting relevant information
automatically; however, once
the information is captured,
Analysts need better tools to
use the information to create
higher valued intelligence as
outlined in the next section.

Higher Value
Intelligence
Our final goal for Motion
GEOINT is to create higher-value intelligence through improved context, content and relevance.
Analysts require a comprehensive understanding of the data being received and greater flexibility to
quickly and easily generate information for consumption and dissemination. This includes generating
structured information about objects, providing informal products to a known set of consumers, and
finished, formal intelligence products.
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To assist the Analyst with the large amounts of data being generated by automation, algorithmic
analysis and machine learning will be expanded to analyze the incoming data. As data is captured,
the orchestration process can apply different algorithms and Bayesian inference to validate known
patterns of life, notify users when the “not-normal” occurs, and most importantly, identify new
patterns that may not be readily apparent to a human. These patterns of life are stored and shared
as Analytic Models. The benefit is Analysts use these models to create and share hypothesis and
validate them using archived or new data; thereby, moving to a more predictive, vice reactive, analysis
paradigm.
To provide greater understanding, Analysts need a way to visualize intelligence sources without
leaving the context of the mission. By using the field of view of the Motion GEOINT asset, along with
the current flight path and air speed, relevant data can be dynamically discovered and presented to
the video exploitation tool. The benefit for the Analyst is contextual understanding and situational
awareness. This augmented reality enables the Analyst to add configurable layers of data to the
live stream, to augment what is being viewed. Data tailoring can be further refined to support lower
bandwidth users, so that only relevant data is pushed to the edge-based Warfighter.
Finally, Analysts need easy ways to build products for consumption by a variety of users and formats.
Interactive products, 3-D models, and legacy systems must be supported, but it cannot be arduous
for the Analyst. By bringing together elements of the flexible architecture, orchestration, and
automation, products can be generated once by the Analyst, but output to one or many endpoints
in the right format for each endpoint. Analysts and decision makers can then utilize these capabilities
to help answer intelligence questions, forecast adversary behavior, and support a broad range of
mission areas.

Summary
The GEOINT 2022 CONOPS states, “We will increase efficiency and efficacy through automated
processes and tailored services that directly enable our workforce, customers, and partners. GEOINT
operators will increase intelligence value through mastery of our craft and maximization of resources,
thereby improving the entire system.”
GDMS’ vision for the future of Motion GEOINT enables the NGA 2022 CONOPS by providing updated
and new techniques to handle the growth in data. Users will gain flexible capabilities and processes,
systems that can automatically find data, and better ways to find, display, and use data to create
actionable intelligence.
General Dynamics Mission Systems is a leader in Motion GEOINT and is positioning our capabilities
to support the mission both today and in the future. Our offerings today include the Multi-INT
Analysis and Archive System (MAAS), Tactical MAAS (TAC-MAAS), and Mission Monitor. We lead
High Performance Computing (HPC) and Bayesian Analytics capabilities for all of our Intelligence
Community partners and we are investing in new technologies in automation, user interfaces, and
mission management. We welcome the opportunity to discuss this strategy and our capabilities.
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