NATIONA L SECURITY:SCIENCES .

Geospatlal Sc1ence and Human Securlty

To enhance US national security, federal agencies need new methods to understand our increasingly connected and
digitally integrated infrastructure, anticipate population changes at global and local scales, and respond quickly to disasters
that threaten physical and economic security. The Geospatial Science and Human Security Division’s interdisciplinary
research teams are advancing human security by helping communities around the world anticipate, analyze, mitigate, and
respond to disasters.

Our science—a unigue integration of population dynamics, geospatial Al, imagery science, critical infrastructure modeling,
system engineering, and high-performance computing—is transforming how we observe, analyze, and visualize landscape
and human dynamics across the world to provide decision-makers with novel insights on people, infrastructure, and critical assets.

CORE RESEARCH CAPABILITIES ADVANCING HUMAN SECURITY
THROUGH SCIENCE & TECHNOLOGY
Within our Geographic Data Science and Human Dynamics research

sections, our scientists and engineers produce data, systems, and
insights to deliver the full picture of human activities, natural and
built environments, and the interactions among them—from local to
global scales.

»  Population Dynamics—Delivering global-scale understanding of
human populations and their environments to support precision Geographic

military operations, disaster response, and community resilience. Inforr
Science

»  Critical Infrastructure Modeling—Creating novel datasets that
provide decision-makers with detailed insights on people, places,
events and environments to protect US critical infrastructure and
the people who rely on it.

» Geospatial Artificial Intelligence—Developing Al foundation
models that enable global mapping and characterization of
geographic features, places, and activities.

» Geospatial Computing & Emerging Technologies—Designing
custom edge and high-performance computing environments,
and advancing communications security and resilience, for
autonomous systems and critical geospatial mission operations.

» Imagery Science—FExploiting and integrating satellite imagery
sources for improving global positioning, targeting, mensuration,

and 3D modeling. High-performance
Computing
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Delivering data and advanced science-based solutions to secure energy,

protect humans, and make critical infrastrucure more resilient




We bring together multidisciplinary science expertise.

Photogrammetry, Computer and Geoinformatics and
Remote Sensing, and Computational Software Engineering
Image Science Science

Geography and Statistics, Applied Electrical and
Geographic Mathematics, and Computer
Information Science Data Science Engineering

We build and transition agile mission solutions to our partners.

LandScan: For 25 years, ORNL has delivered realistic, high-resolution population distribution datasets to help military
planning, emergency response, and disaster recovery efforts around the globe. LandScan datasets provide a data-driven
picture of where people are likely to be throughout the course of a day. With recent advances in high-performance
computing and artificial intelligence, our researchers are building the capability to deliver near-real-time population
estimates and future population models.

Autonomous Platforms: In addition to expertise in constructing and deploying ground, air, and submersible autonomous
systems, ORNL's teams developed technology platforms to enable these systems. MAPSTER collects, organizes, transfers,
and stores large amounts of geospatial data from disparate sources. MAVNet is a next-generation communications
solution that helps operate multiple vehicles in remote and austere environments.

Geospatial Digital Twin: We specialize in the development of geospatial digital twins, leveraging cutting-edge HPC
technologies to create dynamic, real-time virtual representations of the physical world. These digital twins move
geospatial information systems from product-focused solutions to continuous enrichment of data-centric solutions.

By integrating diverse data sources, including high-resolution satellite imagery and remote sensing, we enable rapid
“what-if"analyses and informed decision-making across various domains such as urban planning, disaster response, and
environmental monitoring. We are committed to pioneering innovative solutions that enhance situational awareness and
improve outcomes for communities worldwide.

EAGLE-I: The Environment for Analysis of Geo-Located Energy
Information, or EAGLE-], is an essential Department of Energy
platform for national disaster recovery efforts, providing accurate,
real-time utility outage data. FAGLE-| collects outage data every
15 minutes from utility providers serving more than 140 million
customers nationwide. Ongoing improvements aim to integrate
more advanced data analytics and remote sensing capabilities.

CONTACT

Carter Christopher | Division Director | christophersc@ornl.gov | 865-341-1686

ak RidgéN.atibnél Labdrato?y |s : hége'd Eilfl_z!f-Battélle LLC for the US De"par.t.ﬁ\ént of Eh- or¢
3 e > e = S Y T & . R il R ” &

e RS

¥ OAK RIDGE JENERGY | Scoren NATIONAL SECURITY SCIENCES

 National Laboratory



mailto:christophersc%40ornl.gov?subject=

