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Company Presentation

L3Harris Geospatial
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L3Harris — Committed to Excellence
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Integrated Mission Space & Airborne
Systems Systems

Leading technology integrator Mission solutions for space

to U.S. and international and airborne domain with
militaries for Intelligence, defense, intelligence and
Surveillance and commercial applications

Reconnaissance, airborne and
maritime platforms

il 50K
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Communication
Systems

Ground and airborne
communications and network
systems for U.S./International
militaries, and commercial
customers

L3Harris Technologies is an agile
global aerospace and defense
technology innovator, delivering
end-to-end solutions that meet
customers’ mission-critical needs.
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L3Harris Geospatial Solutions Overview sarmap;

&5 L3HARRIS™ | GEOSPATIAL SOLUTIONS

Leverage Big Data and Image Science to Deliver Critical Business Answers.
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Examples and Use Cases

L3Harris

L3HARRIS Remote Sensing for Oil, Gas and Mining PROPRIETARY INFORMATION 7



Delineate Oil Pad and Road Network

©Wikipedia
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Deep Learning — Well Pad Extraction
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Remote Sensing to Meet Environmental @
Standards ~

M Unclassified

Bl New disturbed earth since 2015
Bl Disturbed earth to Unclassified
ElNo change

 Remote sensing allows continuous monitoring of large-scale surface mining and
development projects to ensure environmental regulations are met
— Planning of potential sites
— Reduction of environmental impacts during operation
— Monitoring changes of reintroduced natural vegetation after site decommissioning
— Here: Quantifying and monitoring changes of disturbed earth over a two-year period based

on aerial imagery

Source “ENVI Analytics Enable Consultants to Meet Environmental Standards”: https://www.harrisgeospatial.com/Learn/Blogs/Blog-Details/ArtMID/10198/Article|D/23770/ENVI-Analytics-Enable-Consultants-to-Meet-

Environmental-Standards
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Deep Learning — Detect Tailings from Mining @

Deep learning can locate
complex features such as

_ _ . _ waste piles, settling ponds,
» Deep Learning to determine tailings (piles of or haul roads in mining sites
sediments), their total area and changes over time

Source “ENVI Analytics Enable Consultants to Meet Environmental Standards”: https://www.harrisgeospatial.com/Learn/Blogs/Blog-Details/ArtMID/10198/Article|D/23770/ENVI-Analytics-Enable-Consultants-to-Meet-
Environmental-Standards
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Hyperspectral Mineral Mapping — Afghanistan

SURFACE MATERIALS MAP OF AFGHANISTAN: CARBONATES, PHYLLOSILICATES, SULFATES, ALTERED MINERALS, AND OTHER MATERIALS
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Detect Hydrocarbon Microseepage from @
Remote Sensing ~

« Common indicators of hydrocarbon-induced < Target locations for mineral excavation
alteration — Spectral analysis of alteration minerals and

vegetation stress to recommend areas for

future mining activity:

— E. g. copper, gold, silver, molybdenum, iron,
coal,...

— Bleaching of red beds
— Clay mineral alteration
— Increased carbonates
— Stressed vegetation

&
= 1: Silice
= 2: Aunita
= 3: Argilica
4: Filica
m 5: Kaolinita
m 6: Carbonatos

Source “Remote Sensing of Hydrocarbon Microseepage”: https://www.harrisgeospatial.com/Learn/Blogs/Blog-Details/ArtMID/10198/Article|D/15420/Remote-Sensing-of-Hydrocarbon-Microseepage
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Detect Hydrocarbon Microseepage from

Remote Sensing N
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Source “Custom Workflows for Detecting Hydrocarbon Microseepage in Remote Sensing Imagery”: https://www.harrisgeospatial.com/Portals/0O/pdfs/WEBJWolfe_Poster GSRG2018_am%20-%20Copy.pdf
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Mineral Exploration with ENVI — Customer Example
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Examples and Use Cases

sarmap
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Cadia Mine — Australia

your information gateway

SFour Mile/Creek

{Forest Reefs

[ section of the tailings dam.

Panuara

(Errowanbang
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Cadia Mine
SAR Intensity Time Series (Sentinel-1)
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Cadia Mine
SAR Intensity Time Series (Sentinel-1)
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Cadia Mine
SAR Intensity Time Series (Sentinel-1)
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Cadia Mine
SAR Intensity Time Series (Sentinel-1)
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Cadia Mine
SAR Intensity Time Series (Sentinel-1)

L3HARRIS Remote Sensing for Oil, Gas and Mining PROPRIETARY INFORMATION 25



Cadia Mine — Optical Images (Sentinel-2) sar
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Cadia Mine — Optical Images (Sentinel-2) sar
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your information gateway

Cadia Mine — Deformation Map [mm/year]
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L 4
Cadia Mine — Deformation Map [mm/year] sarrmap
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Cadia Mine
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Cadia Mine
SBAS Time Series Displacement [mm]

[mm]

PT1l-sbas |
PT2-sbas
... PT3-sbas
PT4-sbas |

MAR 2015 FEB 2016

Time

FEB 2017 FEB 2018
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Cadia Mine sarn
PS and SBAS Time Series Displacement [mm] =

\V\ R
I c ’ | \\ SBAS |

howing the collapsed section of the tailings dam.
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Brumadinho Mine — Brazil

your information gateway

Image ©2019 DigitalGlobe
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Imagery Date:



Brumadinho Mine — Brazil

Image:©2019 DigitalGlobe*
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Brumadinho Mine arm

. _ | S
Initial Frame of a Video showing the Collapse ="

Areas where the collapse started
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Cumulated 2015-2019 Displacement S

Cumulative Displacement 2015 - 2019 [mm)

<-60.0 260.0

Brumadinho Mine — Line Of Sight & @

Time series of deformation on three selected points,
P1, P2, P3.

The maximum cumulative deformation correspond to
the stored material, which shows a decreasing
deformation rate which is typical of compaction
behavior.
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Brumadinho — Line Of Sight Cumulated sar
Deformation between Sept 2018 and Jan 20197

TOP VIEW OF THE DAM

~
PN The ongoing deformations showed an acceleration in between

September 2018 and January 2019, particularly in points A
and C.
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Ataturk Dam — Turkey sarm&s: @
Average Deformation Maps [mmiyr] "@ ~
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LOS Cumulative displacement - dam crest (1992 - 2018)

t (time)

cohesionless soils

§ (deformation)

w
N
o

y = 1E-09x° - 0.0001x?+ 4.5802x - 52397
RZ=0.9941

—ERS

E
E
)
[ o=
Q
£
[
=
e
Q
wv)

~—Envisat
Sentinel-1
Cubic fit (ERS) y= ~O.02371x+ 1005.2
R? = 0.946 =
Linear fit (Envisat) .

d\w._.
: : . y=-0.03x+72235 =
Linear fit (Sentinel-1) R? =0.9859

06-04-92
06-04-94
05-04-96
05-04-98
04-04-00
04-04-02
03-04-06
02-04-08
02-04-10
01-04-12
01-04-14
31-03-16
31-03-18

L3HARRIS Remote Sensing for Oil, Gas and Mining PROPRIETARY INFORMATION




Optical DSM and SAR High Resolution Data Ssar

your information gateway

Land displacements 2016-2017
+30

-30 0
1

mm/year

Digital Elevation Model 3m — optical satellite
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Extraction
Injection

169,0../

[mm/year]

-16,0
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Displacement time series maps: the
variation over time of the terrain position
[mm] for each pixel measured in the AOI
and for each available input date.

Comparison of the displacement time
series for one point close to an
injection well in an oil field with the
injected water volume in the same
period.

The very high temporal correlation
between the two hints that the strongest
effect of water injection is in uplifting the
terrain.
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Vertical displacement
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Oil Field — Deformation Rate Spatial Gradient sarm

your information gateway

() Extraction
O Injection
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Yearly cumulated
displacement per
period: the total
of the variation of
the terrain position
[mm] every given
period for the

whole observation
interval.

L3HARRIS Remote Sensing for Oil, Gas and Mining




Pipeline Monitoring
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Pipeline Monitoring
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Pipeline Monitoring

your information gateway
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Pipeline Monitoring

your information gateway
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J+{_| SARscape Task-IDL Scripting-Mode
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g About SARscape
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itz What is new
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Conclusion and Discussion

Capabilities and Solutions
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ENVI — Environment for Visualizing Images

Hyperspectral
Panchromatic

Multispectral

S| Thermal
= ‘ 3 3D-Pointclouds
FMV Stereo-3D

| One solution for all the data types you use |
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ENVI — Data Analytics Anywhere

ENVI

ENVI uses scientifically proven analytics to
deliver expert-level results. It integrates with
existing workflows, supports today's popular
sensors, and can easily be customized.

ENVI for the Enterprise

Deploying data analytic capabilities within
an enterprise environment takes advantage
of using lightweight browser-based clients
and apps to access all ENVI functionalities.

ENVI on Partner & Cloud Platforms

ENVI Analytics can be used on partner
platforms or integrated as analytical

esri

components within workflows created on
any public or private cloud service
architecture.

Partner
A Network
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ENVI Deep Learning Module @

N

» Applied Deep Learning for « Without needing to program, the capabilities include:

geospatial imagery in — Segmentation (e.g. cloud masking)
ENVI, the leading remote — Object detection (e.g. cars or ships)
sensing and image — Linear feature extraction (e.g. roads)

analysis software : :
ysl W « Support for nearly any image format and data modality

— Works with point, polyline, and polygon types of geometry

« Complete access to ENV/I's suite of postprocessing tools
— Easily create customized workflows

Evaluate Create
Perfor- Training

mance Data @ Deep Learning Guide Map 1.0 (TECH PREVIEW) >
Tools Tasks Help

ENVI Deep Learning

Teach a model to find features using deep leaming technology.

Create MOdels |C]assify Raster Using a Trained Model

Use your model to extract the features it's been trained to find

i, - Ay o Labe Ramer.
Retrain an Existing Model /' wE st
» \

Improve an existing model with more training.

Deep Learnlng Workﬂow In << Back | | Forward >> L
ENVI, built on TensorFlow and
Keras o
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ENVI SARscape — Unexpected Insights @

More Pieces of the Puzzle

ENVI SARscape is taking the data from
hard-to-interpret numbers and turning it
into to meaningful, contextual information.

SAR Data Products

SARscape generates products and offers
the option to integrate this information with
other geospatial products.

Sentinel-1 Support

SARscape supports the Sentinel-1
products and allows access and download
of Level 0 RAW, Level 1 SLC, and Level 1
GRD (SM, IW, EW) and many other very
unique capabilities.
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Desktop, Enterprise, and Cloud Solutions

ENVI Ul

ENVI Workflows
ENVI Modeler

111634003101
10399952110 9
v 963650410 887
vl -83 730558 10 81
vl 810950771073
v[E -734615% 10 65
v 6582711410 58
VIl 58192633 1050
VI 5055815110 42
v 429236710 352
v 3528918810 27
[ -2765470710 -20
[ -20 020226 1012
1238574410 4.7

4751263 10 2.8

Coherence ILU-RGB

[SARscape TooboxPS Analyzer T
B -

22 Mosaickng -

O Radar

J Radiomennc Correcson

J Raster Management

+ &) Focusing
+ 2 Gamma and Gaussian
<+ 3 Intedferometry
+ 2 Interferomennc Stacking
+ ) ScanSAR Intederomet
4 3 Polarmetry and PolhS
+ 23 Tools
Q Defaut Values
& Ciean Working Directo
< Batch Browser

M 2883219101051 Select |ﬂpl.|t G Save Enor Report
= Si_vel_geo » & Select Dataset
§ Band1
Y Si_mean_pwr_geo_qit B3 Worlflow Input File  DEM/Car SARscape Workflow - m] X

¥ Band? &
[+%] ps_Pechino_Cut_asar_ -8 Import Generic SAR Data
“ ps_Pechino_Cut_asar. ¥ Sample Selection SAR Gean - - -
¥ Band1 & Coherence Intensity Time Series =
W Foatre Countng ) Mook i T T
gy, - lblockng De Grandi Spatio-Temporal Filtering
“ ps_cul_mean_geo_ql4 x5 )
¥ Band1 @ FPowers geocoding B2y Workflow
12 Si_geo_disp_meta & Coherence geocoding w7 Inpt Principal Parameters
B Meta52(Band 15120 - ) Generate Color Composite ¥ import Generic SAR Data

3 Regions of Interest & Output : 3 Sarple Selecion SAR Geon e

Vi TSRoi#2 = Keep incremental True

- & Multlooking

v TSRoi#2 e pply constraints False

Vi TS Roi 22 H 5 Minimum Temporal frequen 4

v TS Roi#2 ./ De Grandi Spatio-Temporal | poral frequency

7 TS Roi#2 ¥ Geocoding and Radiometric || Maximum variation (db) 05 .

v TS Roi#1 & Mutti Temporal Features Keep Wavelet Thresholded files |False af

w7 Output il
« i ’
Lat 4003885°N, Lon 1164455 9°E < 5
Preview
(-] i
>
InpLt
Parameters > Preview
o= | <Back Next > Next >33 Cancel
SARscape Import SARscape Basic T 5ARscape Fittering SARscape Output
> SENTIMEL-1 "“__--. > Muttilooking > > Single Image... > > Geocoding and... > > Parameters
i~
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Desktop, Enterprise, and Cloud Solutions @

GSF Dashboard ONDA

Layer Manager

Job 510: Output Raster

L °

Job 512: Output Raster
LN (o]

ENVI Ul

ENVI Workflows
ENVI Modeler
ArcGIS Pro
Desktop-Enterprise-Cloud
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