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A dynamic Earth of constant change



Hexagon - Information technologies

SENSORS

Fuelled by information,
Hexagon’s information
technologies are a driving
force behind many of the
transformative solutions
shaping our future

SOFTWARE
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Global satellite observation system
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Landsat

LANDSAT 1
1972 LANDSAT 2
N '9°  LANDSAT3
| BN 1978 LANDSAT 4
1962 )| ANDSAT 5
1584 LANDSAT 7
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2013
LANDSAT 9

2023

(‘ 4 HEXAGON a

GEOSPATIAL Al



EU Sentinel Program

Observing our planet for a safer world. The European Earth Observation Programme
Copernicus provides geo-information products and services based on satellite imagery.

COPERNICUS AND ITS 5 SENTINELS

« All-weather, day-and-night radar

imaging satellite for land and
ocean services

* Able to “see” through clouds and rain
 Dota delivery within 1 hour of acquisition

* Airbus Defence and Space developed
Cband rador instrument

2014: Sentinel-1A
2015: Sentinel-1B

@ 16y @ Five Sentinel-Missions
e i

SENTINEL-2A /2B

* Medium Res Multispectral optical satellite

for observation of land, vegetation and
water

* 13 spectral bands with 10, 20 or 60m resolution
and 290km swath width

* Global coverage of the Earth’s land
surfoce every 5 days

* Airbus Defence and Space prime contractor
for satellites and instruments

2014: Sentinel-2A
2015: Sentinel-2B

@ Givil Secuity:

SENTINEL-3A/3B

* Measures sea-surface topography
with a resolution of 300m,
sea and land surface temperature
and colour with a resolution of 1km

* Measures water vapour, cloud water content
ond thermal radiotion emitted by the Earth

* Determines global sea surface temperatures
with an accuracy greater than 0.3 K

* Airbus Defence and Space supplies
Microwave Radiometer

2014: Sentinel-3A
2015: Sentinel-3B

@ Emergency Management.

@ Land Surface Montkoring:

SENTINEL-5P

* Global observation of key atmospheric
constituents, including ozone, nitrogen
dioxide, sulphur dioxide and other
environmental pollutants

 Improves climate models and weather forecasts

* Provides dato continuously during fiveyeor gap.
between the refirement of Envisat and the lounch
of Sentinel:5

* Airbus Defence and Space prime contractor for
satellite and TROPOM! instrument

2015: Sentinel-5P

@ Marine Brivironmentol Monitoring. @ Climate Change Moniforing:

SENTINEL-4

+ Provides hourly updates on air quality
Q with data on atmospheric aerosol and traces

gas concenfrations

« Spatial sampling is 8 km and spectral resolution between @

0.12nm and 0.5nm
* Airbus Defence and Space prime contractor
for spectrometer

* Carried aboard EUMETSAT's Meteosat Third
Generation (MTG) satellites

2020: Sentinel-4 with M TG

Earth Atmosphere Monitoring.

SENTINEL-5

* Measures air quality and solar

ozone and the cdimate

* Global coverage of Earth’s atmosphere
with an unprecedented spatial resolution

* Airbus Defence and Space prime contractor
for instrument

 Carried aboard EUMETSAT's MetOp Second
Generation satellites

2020: Sentinel-5 with MetOp-SG

>

>
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Airborne, Land & drones Sensors

-
- when it has to be right @

Geosystems
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More Information...

» Greater Resolution
« Greater Coverage
« Greater Frequency

» Hyperspectral, Point Cloud, Oblique
e Radar... Wavelength

W

The Electrom Spectrum (EMS)

Gamma Rays X-Ray Ultraviole Infrared Microwave

V|5|ble

04

micrometers

w & x 33 : T
- ' - vie
I Natural Color Water OSP Generated
~0.7 HyperSpecTIR Abundance Spectral Anomaly

Image Mask Distribution Map
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REMOTE
SENSING

DESKTOP
AUTHORING
SOLUTIONS

PHOTOGRAMMETRY

Hexagon Geospatial Power Portfolio

ENTERPRISE DATA MANGEMENT
AND DELIVERY

CONTENT
AS A
SERVICE

GEOSPATIAL
CONTENT

—

BUILDING
ENTERPRISE
SOLUTIONS

mn
> -

WEBGIS

> DATA
MANAGEMENT

ANALYTICS DELIVERY

il ->

ENTERPRISE
- WORKFLOWS

@ MOBILE
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‘ ‘ “The most common purpose of Big
Data is to produce Small Data”

— Principles of Big Data - Jules J. Berman
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Big Data Made Small : ECW Compression

1400

/ 1200 -
/ 1000 -
800 -

/ 600 -
/ 400 -
/ 200 -

1.7 terapixels

/ 14 terapixels

® Uncompressed Original

®m Uncompressed Original &
Pyramids

®m Numerically Lossless
Compression

mECW Visually Lossless
Compression

0.6 terapixels 6‘0 6‘0 6‘0 6@
2004 2005 2012 RO SIS
# Pixels in a Single ECW File
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Large, But Manageable Data

The World’s Largest Geospatial Image

A single aerial image covering Germany @
20cm GSD

3,210,000 px by 4,340,000px
Big Data Made Small
38,000gb Uncompressed
50,000gb with image pyramids
875gb ECW Compressed
370,000 source files
1 ECW file
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File View Layer Tools Windows Help

Budon tAE: HE 0 t=estd o @
- . Smad : R ’ N ECW JPEG 2000 Progertes

s x [ SN ' : >
@ Map Layers ) ¢ o, 3 Transparency

7/ & Germany v2_64_20_G_Temp

Brightness

Dynamic Rangs Adjustment

Green:
Blue:

Opaoty:

Dsplay
4 Use progressve rendering
4 Use adaptive pan/zoom

Draw image cutiine : | Coloe

Resample Method:  Nearest Neghbour

Agvanced
7 Flush memecy cache when dosing images
Read Line Method

@' ReadlneRGBA ReadlnediL
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Automatic feature extraction remote sensed data
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Feature extraction based on Point cloud

LAStools in Spatial Modeler

- LAStools software suite is a collection of highly e
efficient, batch-scriptable, multicore command
line tools for processing LIDAR data. These tools

2l

include, classify, tile, convert, filter, raster, "3:
triangulate, contour, clip, polygonise LIDAR data
and more.

HGHH0G

2D View #6: Frontview Profile




Land Cover generation — crop classification

File View Tools Process Help
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True 3D Volumetric Analysis

4
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Cloud based Geospatial Ecosystem

Geospatial

Production

Services

(Workflow, Analytics,..)

Smart M.Apps

Content Information
Hosting Services
and Delivery .
Open Standard y,

N\
Open Data N /
Sensor based data N ‘

Portfolio
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How Does it Work?

(‘ HEXAGON

IMAGERY PROGRAM

@ AIRBUS -
DEFENSE & SPACE . ‘!'.'
- fii‘famazon
—~ Content & “7 webservices
BlackSkyGlobal Partners SMART M.APP
~—
v Y. |
Y D . | =

Ordnance Survey

DYNAMIC

» INFORMATION
‘@. EXPERIENCE
User \ M.A ~

-APp
Data f Portfolio
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Conclusion

 The Geospatial Big Data deluge is a reality and it will keep growing...

 The Geospatial Big Data deluge is a challenge but also a great opportunity to speed up Land
data capture

« Big Data will help improve Land data update over time
« Tools will be required for
« Automatic feature generation (highly dependant on data accuracy)
« Automatic change detection
« Analytics will be key element to deal with Big Data
* Open platforms connecting to Open Data through Open Standard with Open API will be required

* New type of applications combining real time data from sensors, crowd data from social media
and dynamic GIS
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