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See a better world.®
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We captured these data boulders ...
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Trends have enabled large scale analytics

1. Elastic cloud computing

,I 11
' amazon

webservices™
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How do we get +100 PB into the cloud?

Home broadband: 300 years X 1,400

DirectConnect: 6-18 months (SSS)







Heavy Data Image Mining




‘Image Mining
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From Pixels to Platforms (alGlobe
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Geospatial Big Data Platform [GBDX]

DigitalGlobe

DigitalGlobe Third-party and
data customer data

UNLOCK

NEW MARKETS
/ ANSWER
| NEW QUESTIONS
O . |

UNLEASH NEW
Cloud based platform ANALYTIC CAPABILITIES

REDUCE BARRIER
OF ENTRY FOR
8*8 NEW CUSTOMERS
DigitalGlobe Third-party

apps and tools and customer
apps and tools
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Trends have enabled large scale analytics @

2. Deep Learning

Excels at pattern
recognition hidden layer 1 hidden layer 2 hidden layer 3
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http://www.digitalglobeblog.com/2016/02/22/helping-facebook-connect-the-world-with-deep-learning/
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... fed by a growing network of geospatial sources

oIMDA.

@ PRECISIONHAWK

The GDELT Project

DigitalGlobe

Distance Assessment
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“how many?”

ing

or counti
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... Or measuring “how much?”
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... and understanding change over time
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A growing community of geospatial data users She
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['DigitalGlobe

The Developer
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The GIS Analyst
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The Imagery Analyst

|/7 Copyright @2017 DigitalGlobe. All rights rg8erved. 10/24/2047



{

iy JI\N\ R e A —< ‘,J, 77| \ /Copyﬂ'gﬂt Q2017 DigitalGlobe. All rights rgserved. 10/24/2087



The Consumer
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DigitalGlobe

e RESTful APIs PLATFORM
* Python SDK <> =

* Dockerized algorithm o parry [ TASK s WoRKELOW ] |
deployment -

INPUT DATA |—> :

COMPUTE

* Usage dashboards
 Jupyter Notebook-based | M1 = & ENGINE | |y

CLIENT APPS

web IDE (coming soon) Actess DATA SERVICES
{ OUTPUT DATA o

——
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The GIS Analyst

Esri ArcMap and QGIS
Plugins to interact with
vector results

View imagery used in
analysis

Request and execute
imagery analytics
remotely from ArcMap
GBDX Plugin

vy e Y

.
DigitalGlobe
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Integrated ENVI tools

Web-based application
access

Outputs raster products

Creates new analytic
functions
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The Data Scientist

* Jupyter Notebooks PLATFORM '
</> @
* Abstracted from the ||l T [ |
imagery 7 &
% INPUT DATA |—> CovuTe
o .o o ENGINE
» Simplified material ™ = & p
se IeCtiO ] ACCEss APPS DATA SERVICES
{ OUTPUT DATA o

e Publish tasks at scale
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DigitalGlobe

* Finished data layers

* Information subscriptions

* Infographics and mashups

* Runs pre-built algorithms

I
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Geospatial ;;alysis at CONTINENTAL SCALE @ :

1_6 million square km

24 million people

13 million structures
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Building materialg Proximity and height of trees
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Vﬁz Roof nqaferial
Planning zone 580 m ;?;ggical area

Estimated floor height
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Swimming pool

Elevation at the lowest point
Elevation and geocode at the building centroid
Elevation at estimated floor height
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Convolution Neural Network

Training

True Positives

We used the results of our previous approach in order to train and test a 16-
layer CNN with architecture based on VGGNet, the winner of the 2014
ImageNet challenge!l. We baptized our pool detector PoolNet.

. Input Layer |:| Dense Layer O Oulput Layer
. Convolutional Layer @ Max Pooling

Test data labeled as 'no pool' but classified correctly by PoolNet as 'pool.

True Negatives

Test data labeled as 'pool’ but classified correctly by PoolNet as 'no pool'.

Phase 1 Phase 2
(balanced data) (unbalanced data)

Precision: 88.1% F1 Score: 90.6
Recall: 93.3% Accuracy: 98.2%

update all
weights

update final
weights

Final Model

Predicted:
No Pool

Predicted:
Pool

TN = 1481

FP=19

FN =10

TP =140

1491

159
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Visual Profiler on GBDX new insight level vioeo@-form €

FOR A BRIGHT VISION

A novel approach of Imagery Analysis.

State of the art Deep learning schemes

Integrated with machine learning, trying

to imitate the human object recognition
and to achieve breakthrough

performance

Video Deep
Inform Learning

Examples

100 1000 10,000 100,000 1,000,000
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Visual Profiler on GBDX - Applications VIDEO

FOR A BRIGHT VISION
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Survey & Smart Cities |
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Counting cars - Parking lots GSD 30-40cm vioeo

FOR A BRIGHT VISION
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Counting cars — Urban env. GSD 30-40cm vioeo
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Infrastructures Detection VIDEO@nform (&

FOR A BRIGHT VISION

Electricity Poles — 1m GSD
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Training Visual Profiler...
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Infrastructures Detection

Solar Panels — 30cm GSD
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Solar Panels




tomnod Australia: Map Solar Panels (0 @ - ©James - ©gg M

Choose the best
B label for the
highlighted area.

Gannot tell 1]

Building has
solar panels

Building has NO (3]
solar panels

EREEEE  amhe —

Hide area SHIFT
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Visual Profiler in Summary... VIDEO@nform [

FOR A BRIGHT VISION

High detection rates
Unlimited object definition and profiling flexibility
Rapid count of objects of interest

The ability to scan large scale areas within a short
period of time

Resiliency and robustness to unforeseen changes
such as lighting and seasonal affects
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Geoscape Rollout

RELEASED
CURRENT RELEASE
IN PROGRESS

PENDING

“Gowa Banda Sea

3ima

.Kupang Arafura Sea

Timeor-Sea

Great
Australian Bight

INEA

Port
.Moresby

Coral Sea

rasm

LOCATIONS

SA rural®
dney
QLD rural*
SA urban areas
Griffith & NSW urban ar

W rural*

WA rural*
TAS rural®*
NT rural®
Perth
ims

TAS urban areas

STATUS
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Project so far
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