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• Trends in geospatial data and computing 

• Geospatial Cloud Analytics: origins and objectives 

• Scalable Data Platforms

• Analytics

Outline
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Geospatial awareness – everywhere, anytime

Revisit

Sensing

Computing

Early Space Age Today
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• Government satellites – high resolution, limited coverage, stovepiped operations

• Traditional commercial satellite constellations – limited coverage, and fragmented marketplace

• No comprehensive commercial repository of multimodal data exists

Lack of global data
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Imagery Source Resolution Revisit Rate Coverage per Day

Landsat NIR/SWIR 30m Weekly 13 million km2

Sentinel 1 20m Weekly

Sentinel 2 10m Weekly 11.6 million km2

WorldView 2 1.85m 3.7 days 1 million km2

WorldView 3 1.24m 4.5 days 0.68 million km2

Earth: 510 million km2

Earth’s Landmass: 148 million km2

NIR/SWIR: Near-Infrared/Short Wave Infrared



• New, large constellations offer extensive coverage with a high revisit rate

• Multiple modalities – optical, SAR, RF 

• Really big data 
• PlanetLabs’ global coverage with daily revisit = 9 PB/year 
• Digitalglobe collects 100 TB/day = 36 PB/year, various bands and resolutions

Filling the gap: New commercial space industry – small satellites
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Imagery 
Source Resolution Revisit Rate Coverage per Day

RapidEye 5m 5.5 days 6 million km2

SkySat 0.9m Daily 21 million km2

PlanetScope 3m Daily 150 million km2

Earth: 510 million km2

Earth’s Landmass: 148 million km2

PlanetScope
RapidEye
WorldView 2

Visualizing the Daily Coverage Footprints
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• Inability to scale analytic processing and techniques
• Data analysis dominated by labor intensive, manual techniques
• Does not scale to tsunami of data from new satellite constellations

• Constraints on analytics services for DoD users
• Typical path is through defense intelligence community

Current approaches limit exploitation of new sensor constellations
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• Vast amount of data from new commercial 
satellite constellations enables exploitation of 
geospatial analysis as a big data problem  

• Research has demonstrated the ability to 
use disparate data sources such as Planet 
imagery, OpenStreetMaps, and Wikipedia to 
observe maritime behavior

• Confluence of technologies – combine extensive 
coverage and high revisit rates with cloud, big 
data, machine learning approaches

• Today: days-to-weeks timelines limited by data 
collection and processing

• Tomorrow: Global, continuous automated multi-
source change detection

There are new opportunities for exploitation

Commercial analytics 
service example

Can we provide analysis services rather than pixels for DoD warfighters?
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Geospatial Cloud Analytics (GCA)
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• Objective – Develop technology to access & analyze global scale commercial geospatial data and pilot an 
analytics-as-a-service business model

GCA will demonstrate rapid global analytics
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Current approach cannot satisfy analytics demand

Limited assets – can look anywhere, but 
not everywhere and for everything

Analysis – human intensive 
& time consuming

• DoD (e.g., COCOM) cannot monitor militarily relevant 
events/changes on a global, near real time scale

• Global scale analytics need multimodal data
• Global-level I&W missions / analytics do not exist

I&W: Indicators and Warnings COCOM: Combatant Command

GCA approach

• Vision: Let experts focus on analyzing - versus 
gathering and curating - data from individual sources

• Create cloud-based multi-source/multi-modal data 
repository

• Demonstrate ability for analytics to scale globally
• Create analytics marketplace to ease DoD use

Large Satellite 
Constellations

Data Cloud 
Repositories

DoD
Users

Analytics App 
Providers

Platform with 
Tools and 
Interface

Analytics
Marketplace



• Many analytics of value to non-DoD applications are directly or near-directly applicable to DoD analytics needs
• I&W of major events, threat activity / trends, etc. 
• Find and track fleeting high-value targets
• Discover hidden and unknown sites, and understand purpose of enigma sites
• Discover and provide attribution for gray zone

Commercial geospatial data and analytics can be applied to DoD 
problems 
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Processing and algorithmic scalability by coupling 
commercial scale and novel analytics



• Cloud-based multi-source/multi-modal data repository
• Virtually centralized access to physically distributed data 
• Automated tools to curate data & metadata

• Scalable analytics
• Global coverage, multi-modal processing
• Co-use or leveraged analytics techniques

• Competitive analytics marketplace
• Explore business models that encourage participation of data, analytics platform, and 3rd party app providers
• For example, “app store” analytics platforms that create a sustainable ecosystem

A new approach – global cloud repository, scalable analytics, 
competitive marketplace
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Today: Days-to-weeks timelines limited by data collection and processing
Tomorrow: Global, continuous automated multi-source change detection
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Program structure
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EO/IR

SAR

RF

Others

Event
Detection

Indicators
and

Warnings

Regional
Metrics

Data 
providers

Analytics
Marketplace 

products

Scalable Geospatial 
Data Platform

TA-1 TA-2

Analytical Applications 
and Competitions

Multisource
Georeferenced

Data as a Service
Common & Necessary Capabilities

Georeferencing
Geo / Orthorectification

Visualization
Querying / Archiving

Time Referencing
New & Derived Georeferenced Info

Global-Scale 
Analytics

as a
Service

++

Analytics Marketplace
Analytics competitors can run their independent 

algorithms on the common data platform providing 
services for consumption by users

EO/IR: Electro-optical/Infrared systems
SAR: Synthetic Aperture Radar 
RF: Radio Frequency

Open API



• TA-1 enables TA-2 to focus on analysis
• Gather and clean data
• At least 10 sources

• EO/IR
• SAR
• RF
• Other

• Fast query capability

• TA-1 performers 
• BAE Systems
• Descartes Labs 
• Digitalglobe

TA-1: Scalable geospatial data platform 

Scalable, cloud-based platform for easy ingestion
and use of satellite imagery

Analytics 
Interface

Data
Ingest

Data Repositories 
in Clouds
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GCA performers
TA – 1: Scalable geospatial data platform
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BAE DigitalGlobe

Descartes LabsDescartes Labs
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• Challenges 
• Scaling applications for global coverage
• Exploiting a mixture of sensor modalities for analytics

• Approach: challenge problem areas
• Four problems (strategic, tactical, operational, and open) 
• Demonstrations designed to validate scalability and analytic utility

• Solutions
• Remote sensing techniques
• Machine learning
• Hybrid solutions
• Multiple data sources to reduce processing and improve accuracy

TA-2: Analytical applications and demonstrations
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GCA TA-2 performers
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Strategic Operational Tactical Open Notes

Textron X Global food forecasting platform

Descartes Labs X X
Strategic: Food security in selected locations
Operational: Automated deep learning broad 
area search for fracking activity

Lockheed Martin X Convolutional neural networks for classification

Raytheon X Pattern of life characterization

BAE Systems X Incorporation of behavioral data

SRI X Trafficability analysis

DZYNE X Humanitarian assistance and disaster recovery 
assessment (HA/DR)

VSI X Global digital elevation model (DEM)

Draper X Economic instability reports

Analytic Strategies X Global protest detection using mobile data
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• Service Level Agreements (SLAs) for analytics services

• Government purchases services, rather than software or labor 

GCA analytics marketplace
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Technology Market Evolution Examples

Military / Scientific

Computing

Data Networking

Data Analytics

1940 1950 1960 1970 1980 1990 2000 2010 2020

Military / Scientific

Military / Scientific

Corporate / Financial Individual Use

Commercial / Individual Use

Corporate / Financial

Objective: Lower barriers to entry to providing DoD analytics
→ More non-traditional performers and capabilities 
→ Look at more problems
→ Stay on the cutting edge



• Phase 3 Overview
• This BAA solicits only for Phases 1 and 2
• Phase 3 will be a separate solicitation and will focus on creating an analytics-as-a-service marketplace 

• Business model
• Proposals should include a business model to serve as the basis for Phase 3
• This will be further refined to reflect lessons learned during Phases 1 and 2
• Example

• The Government may ask for the answer to a specific question about crop growth trends over the past 10 years in a particular region, 
then competitively procure an answer to the question through the GCA marketplace.

GCA Phase 3
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• Problem area: Predicting food supply trends for a crop in a region of the world

• Timeline: Weeks to months

• Why we care: precursor to civil unrest

• Conventional approach relies on government reporting
• Timeliness
• Accuracy

• Performers
• Textron – subcontractor Geosys, a Land O’Lakes company
• Descartes Labs (example follows)

TA-2: Food security analytics
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Food security example: Descartes Labs approach

20Distribution Statement ‘A’ (Approved for Public Release, Distribution Unlimited) 



Food security example: Descartes Labs approach

21Distribution Statement ‘A’ (Approved for Public Release, Distribution Unlimited) 



Food security example: Descartes Labs approach
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• Problem area: Locating the construction of oil fracking sites

• Timeline: Days to weeks

• Why we care: oil supply monitoring 

• Constructed in stages
• Monitoring

• Conventional approach is reviewing permit information, visiting sites

• Performers
• Descartes Labs – subcontractor Draper
• Lockheed Martin (example follows)

TA-2: Fracking construction detection analytics

23Distribution Statement ‘A’ (Approved for Public Release, Distribution Unlimited) 



Fracking detection example: Lockheed Martin approach
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Fracking detection example: Lockheed Martin approach
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• Problem area: Maritime change detection and illegal fishing

• Timeline: Minutes to hours 

• Why we care: 
• 3+ billion people rely on seafood as their primary source of protein
• 90% of the world’s fish stocks are either overfished or fully exploited
• $23+ billion worth of seafood is stolen from the seas annually
• Contributes to civil unrest
• Similar to detecting other ocean-based illegal activities 

• Conventional approach: patrol boats

• Performers
• Raytheon
• BAE Systems (example follows)

TA-2: Illegal, Unreported, & Unregulated (IUU) fishing detection
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IUU example: BAE Systems approach
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TA-2: Open category analytics
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Who What Why

Analytic Strategies Protest Detection Detect unrest

Draper Instability Index Detect unrest

DZYNE Trafficability Humanitarian Assistance / Disaster Recovery

SRI Trafficability Humanitarian Assistance / Disaster Recovery

VSI 3D DEM Disaster assessment
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Protest detection: Analytic Strategies approach
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Protest detection: Analytic Strategies approach
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Instability index: Draper approach
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HA/DR: DZYNE Technologies approach
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HA/DR: DZYNE Technologies approach
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Trafficability: SRI approach
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Trafficability: SRI approach
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Global digital elevation model: VSI approach
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• Trends in geospatial data and computing 
• Big data getting bigger
• Cloud-based repositories are feasible

• Geospatial Cloud Analytics

• Scalable Data Platform
• Let experts focus on analyzing

• Analytics
• Demonstrate ability for analytics to scale globally

Summary
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Can we provide analysis services rather than pixels for DoD warfighters?
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