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See a better world.™




Our World is Full of Threats
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How Imagery Can Help oo
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Higher Resolution = More Information

DS L
Pool dimensions: 50x25 m

Maria Lenk Aquatics Center | Rio De Janeiro | July 5, 2016 | WorldView-3 | Image and Metadata



http://worldview3.digitalglobe.com/
https://browse.digitalglobe.com/imagefinder/showBrowseMetadata?catalogId=104001001F2EDC00

More Bands, More Information lepe

400-700 nm

SOLAR
RADIATION

ORLDVIEW-3 SWIR BANDS

ge /06-746 nm

Coastal 400-452 nm
Blue 448-510 nm
Green 518-586 nm
Red 632-692 nm
NIR1 772-890 nm
NIR2 866-954 nm

1640-1680 nm
1710-1750 nm

WORLDVIEW-3 MULTISPECTRAL BANDS v

SWIR-7 2235-2285 nm

[ | | |
WAVELENGTH (NANOMETERS) 250 500 750 1000

Numerous Commercial / Defense / Military Applications

Feature Extraction / Change Detection

Oil and Gas

Natural Disasters / Flooding / Manmade Materials and Structures

Pan / Pan Sharpened /
Multispectral Imagery

CUSTOMER Soil / Vegetation
APPLICATIONS

Land Classification

Bathymetry /
Coastal

Applications

DigitalGlobe Proprietary and Business Confidential



2D-3D

DigitalGlobe

Digital Surface Model (DSM) is high-resolution elevation data representing every
single point on Earth. Using 3D modeling technology, DSM provides the most
accurate high-resolution global elevation layer available with a horizontal error of
zero relative to True Ortho. The core output is a 0.5m-resolution with an absolute
accuracy of 3m in all dimensions. The accuracy is achieved without ground control
points and is consistent on all surfaces and terrain types, including building facades.







Currency, Consistency, Refresh & Coverage oura

+Refresh +Vivid Extended Coverage

Adds +Daily images
>90 days old

Guaranteed wall-to-
wall update, on a
regular basis

&

Seamless, cloudless,
crystal-clear
aesthetics

&5

+Daily

+Metro
Mosaic of more than
2,600 metropolitan

areas, updated yearly

Basemap
Best images, strips &
mosaics - Temporal

Today’s collections,
auto-loaded

DigitalGlobe Proprietary and Business Confidential



Human Landscape Data Themes and Structure ﬂj“

(]
Semn® Communication: TV, radio, telephony, cellular coverage
m Demographics: National / regional / local level statistics
H U m a n G eo g r a p hy Transportation: Roads, railways, airports, bus networks

and schedules
13 core themes
e Economy: GDP/GNP, labor market

Significant events: HADR

Education: Rates/levels of education and literacy,

Religion Communication Economy schools, enrollment

Ethnicity Demographics Language Religion: Faith-based places of worship (churches,
mosques, temples)

Medical Signiﬁcant events Land Ethnicity: Racial composition, tribal and clan groups,

; alliances and rivals

Groups Transportation Water

Medical /Health: Facilities, conditions, basic needs index,
Education nutrition levels

Groups: Civil, political, ideological
Language: Coincides with ethnicity and groups, language

Land: Use, cover, ownership

Fluman Tootprint Water: Hydrology layers, watershed, seasonal fluctuations

DigitalGlobe Proprietary and Business Confidential



Nigeria Human Landscape Dataset

Over 3,000 Points of Interests (POls)
- 116,118 total records
84 Vector and Raster layers
103 Sources consulted s
- DigitalGlobe imagery was utilized in
conjunction with the 103 sources
- to verify POls
Example data layers include:

- 551 Religious Institutions o O Cameroon
- 541 Bus Stops o
. efey e S 5 Equatorial Guinea
- 153 Medical Facilities - il
ilitary Installations
- 39,234 Kilometers of Roads Y S20 Tome & PrincipeEquatorial Guinea

x 0 250
2 Foreign Investment 1

713 Foreign Investment Projects e oo

2,711 Border Crossings Gabon




Legend

Educational Institutions a Dams

Roads

Cultural Centers

Embassies

Medical Facilities

Hotels

Religion

Tourist Attractions

Bus Stops

Military Installations

Motorway

Primary Link
Secondary
Tertiary
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T
DigitalGlobe

Physical geography,

human geography K Expertise,

spatial event data tradecraft R tools Geospatial insight
—o®

e
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DRI APPLICATIONS

befense ® Intélligence
applications

DigitalGlobe

DigitalGlobe Proprietary. ©DigitalGlobe. All rights reserved.
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DRI APPLICATIONS
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Maritime domain
awareness applications
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Navigation radar

| Precise analysis and
' | quantification of cargo
on ship

X . o

ALLSDURCE ANALYSIS

DigitalGlobe Proprietary-and Business Confidential



“Monitoring:
Critical Infrastructure

DigitalGlobe Proprietary and Business Confidential DigitalGlobe Proprietary. ©DigitalGlobe. All rights reserved.



Emergency Feed
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DRI APPLICATIONS
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Monttoring:
Proliferation & Weapons
Of mass destruction
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Rail line leading
to launch pad
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| Nine tanks
| adjacent to fuel
processing building [*§"

!

A
ot §

Sohae Space Launch Center, North Korea| December 11, 2014 | WorldView-3 19



Monitoring:
Jamage assessments

DigitalGlobe Proprietary and Business Confidential DigitalGlobe Proprietary. ©DigitalGlobe. All rights reserved.




30 cm color infrared WV-3
imagery clearly reveals extent
of bomb damage debris (note
blue-gray ash field)

destroyed
N ¢

Buildings heavily damaged
(collapsed roof sections
and walls destroyed).
Detailed assessment of
building structure enabled
with 30 cm

ot
-
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Mosque intact
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DRI APPLICATIONS

Order of battle
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DigitalGlobe
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« =155 mm T-155 Firtina self-propelled |

howitzer E i
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Kobani, Syria| October 25, 2014| WorldView-3 Natural Color Image 25
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O Geospatial Status Report

GSRs give a “gquick look”
into a spot target designed
to give rapid analysis
geared toward answering
“Is something going on
here?” questions.

Small AOI
20 km2

Some Analysis
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@ Situation Report L

Situation Report (SITREP)

SITREPS are a hybrid
between a GSR and an
Analysis Report designed to

give a more in depth look -7'_'_ ,_,A,_'.'Nor'ti'i:j:;ﬁ'Area
into a neighborhood or y 24 ¥

small city.

Mid Size AOI
100 km2

SouthernArea

More Analysis




@ Analysis Report

Analysis Report

A comprehensive report
depicting full scale <.yl _ )
awareness of ongoing |dentification of Potential Crossing Areas
activity in an area of
conflict.

S
DigitalGlobe

Larger AOI
300 km2

Deeper Analysis

> Traditional imagery point and line extraction using
high-resolution multi-spectral imagery.

» RoadTracker to identify linear features that represent
roads and tracks

> Crowd Sourcing An emerging technique that allows
community members (the crowd) to annotate desired
features within a image provided, i.e. vehicle fracks.




Predictive Analysis Report S
. UigitalGlobe
Incorporates Signature Analyst™ .

Predictive Analysis Report

A fully customizable report
designed to help customers
focus resources for maximum
impact. Signature Analyst™ is
used to deliver actionable
information for decision-makers
and can be paired with
information gained from on the
ground polling.

Larger AOI
Polling Option

More Analysis

Spatial Output — Assessment Conducted in 2012

proved to be 95% Accurate for Attacks in 2013




Summer Olympics in Rio de Janeiro 2016

e ——

First Time a South American
country has hosted the games

10,500 Athletes from 206 countries

85,000 soldiers and police will be
deployed

32 sporting venues over 4 regions
across Rio de Janeiro

Sporting venues can hold a total of
540,650 spectators at any given
time

7.5 Million individual tickets
available to visitors



Building Footprints

| « Used a semi-automated
method to extract high
resolution building polygons
across the city of Rio de
Janeiro.

The building polygons feature
class contains over 1,200,000
features.

10 o, (WA

-

¥ oo
mﬁmﬂﬁﬂ'ﬂﬁ

[

Task completed in 3 weeks.

* Generated utilizing data from
DigitalGlobe’s Worldview-2
pan-sharpened ortho-rectified
satellite imagery.

4/29/16  DigitalGlobe Proprietary and Business Confidential



Enriched POI Layers

Human Landscape POI layer provide
details not found in open-source
geospatial databases. Significant
number of POls confirmed with
current DigitalGlobe imagery

Final dataset contains 100s of
conflated sources

Lodging
l]] Restaurant
=) Public Transportation

G Public Security

+ Medical Facility

4/29/16  DigitalGlobe Proprietary and Business Confidential



DigitalGlobe Data Enhancement

—=)-
DigitalGlobe

DigitalGlobe Data Enhancement

Embassies

Alrﬁeld POI

Bridges/Tunnels POI

Electrical POI
Marlne POI

Cultural POI

Recreation POI

Tourist Locations POI 200%

Int t Cafés POI
ntemet Lates Power Plants

Medla Outlets POI

Transportation POI

[l DigitalGlobe Enhanced Data [ Open Source Data

The Rio dataset contains 37,000
highly detailed POls across the city.

DigitalGlobe enriched available
POls by 600%

1.2 million building polygons were
semi-automatically extracted from
our high resolution satellite
imagery.

The level of research in our POI
enrichment led us to street level
data that included locating traffic
signals, trash cans, and benches.




Predictive Analytics
Scenario One: Protests

I,
DigitalGlobe

A\ Marina da
Gloria

Botafogo Bay

7 Copacabana
Stadium

Predictive Assessment of Protest

. Highest
High

m—— Ri0 de Janeiro Districts

Copacabana

0 1 D
I 4 |

Kilometers

Large scale protests have become common
in Rio —many with over a million protestors

Geospatial modeling allows us to help
predictive likely location of protests during
the Rio Games.
» Highly correlated factions include:
pedestrian roads, subways, and
bicycle rental kiosks.

Pedestrian roads are a huge draw for
protestors because they attract the
attention of drivers and tourists.

Subways a frequent mode of
transportation for protestors.

Allows planners to understand areas to
avoid during protest.

4/29/16  DigitalGlobe Proprietary and Business Confidential



Predictive Analytics

Scenario Two: Terrorism

Digi :';-;lL'u lobe

Rich geospatial data and
analysis allows better response
planning

Scenario Two: Highlights an
attack by a suicide bomber in
downtown Rio de Janeiro

Analysis allows first responders
to rapidly develop COAs to
respond to critical events.

Analysis shows triage zones and
victim flow from affected area.

Another possible analysis
includes line of sight analysis,
route planning, closest medical
facilities, police response times

Recommended Flow to Emergency Triage Tents @

dn-‘

o

"‘a"

AR Wi

: Evacuation Zone

Municipal Theater of Rio de Janeiro (Bomb Location)
Triage Tent

Olympic- Approved Hospital Alocation Zone

Emergency Triage Tent #2 Alocation Zone

==
- Emergency Triage Tent #1 Alocation Zone
-
=

Emergency Triage Tent #3 Alocation Zone




How can | Access This Information? D

Imagery Information

Analysis
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