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FAST. FORWARD.

L3HARRIS GEOSPATIAL SOLUTIONS
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SATELLITE IMAGERY

.

AERIAL IMAGERY
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TERRESTRIAL PROCESS &
IMAGERY | ANALYZE
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Asset Management Mission Planning Image Analytics
ENVI Custom Solutions Storm Damage Response On-Demand GEOINT Crop Counter
Vegetation Management Exploitation Tools Hot Spot Analysis
IDL Deep Learning Image Processing Workflows

Jagwire GSF
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Asset Management
Infrastructure Assessment
Vegetation Management



What is ENVI?

The industry standard for
image processing and analysis,
used to extract accurate and
timely information from ‘ e A S
remotely-sensed data s, S TS Generate repc e

ENVI has remained on the
cutting edge of innovation for
more than three decades

ENVI makes image analysis
accessible and requires no
prior experience or
programming
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ENVI Server &
ENVI Enterprise

Running Analytics at Scale

Scales your image

processing and analysis DATA ANALYTICS APPLICATIONS
Da}a can .CG me from : Qatalog, ar_waly‘tirﬁ and Clients ‘a<.:<:ﬂss _h.‘(‘:fated_ app‘.hcapo_ns
cap acities, used to extract e i Uk R

accurate and timely
information from
remotely-sensed data
On Premises

Cloud based Analytics

Scalable Applications

j. " "’
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Operational Processing with ENVI Server and ENVI Enterprise

ENVI Server lets you run multiple, concurrent ENVI and SARscape processes
In the background, in parallel, or distributed among different computers

« Save time by running processes in parallel

» Bulk processing in the background

« Take advantage of powerful network resources . _
Distributed processing

 Distribute processing to local servers needs a common data store
with common data access

Connect to other ENVI
Servers to scale out for
distributed processing

s

ENVI

* No programming required!
Desktop

ENVI
Desktop

ENVI Server
ENVI Server

Additional
ENVI Server

. . . e 2 Additional
Realize operational production ‘ ENVI Server

environments with (headless)
ENVI Enterprise that comes
with two ENVI Servers

ENVI 5.6 ships with one
ENVI Server and
SARscape 5.6 with one
background process at no
additional cost

Add additional ENVI
Servers to scale up
the number of
concurrent processes
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Increase Efficiency and Productivity with ENVI Server @

ol . . i o) local
advaﬂ‘agea(e Save time by running Sun Procesge Distribute Pfocessmg tta access
we QW rocesses in parallel ackgroyny ;N the ith common da
1a o na p p groung j, ENy servers with
MO /
Without ENVI Server ’ ‘ | | l | With ENVI Server With multiple ENVI Servers , // ;//j
' I 0 ill ’ 4 ~/ Done
This is ENVI Processing | can + Done | am v/Bome {3 Working E—;‘m;ng e
going to take an run jobs in parallel +/ Done running jobs on ;_oon: Oauosed 2%  pone
hour... and | can’t do et and my ENVI session is B Sworkine multiple computers. | 3.7 O, Oaews S e
anything else I never blocked. Life 7 {5} Working will be Eione in loed e O ~bone
with ENVI! © Queued no time! @‘ & Woruing
Queued ) © Queued
- O Queued

\
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Example: ENVI Phenology Time Series Analysis

Input
Parameters
Laper Manager =
Overview
| Sentinel?_CA_2020-11-27 dat »

| Sentinel2_C4_2020-10-28.dat
| Sentinel2_C4_2020-03-13.dat
|| Sentinel2_CA_2020-08-09.dat
|| Sentinel2_CA_2020-06-30.dat
|| Sentinel2_CA_2020-06-10.dat
| Sentinel2_C4_2020-05-07.dat
Sentinel2_C&_2020-03-22.dat
|| Sentinel2_CA_2020-02-16.dat
|| Sentinel2_CA_2020-01-12.dat
| Sentinel2_CA_2019-11-18.dat
| Sentinel2_C4_2013-10-24.dat
Sentinel2_C&_2019-09-14.dat
Sentinel2_C4_2019-08-20.dat
| Sentinel2_CA_2013-07-21.dat
|| Sentinel2_CA_2019-06-16.dat
| Sentinel2_C4_2013-05-12.dat

Series Profile (Build_Raster_Series_output_rasters.., - O X

: Import» gl Exportw ¢85 Options » - Sourcew

Red Edge Normalized Difference Vegetation Index

0.7

06 :

e OO e OO e JOO e OO OO s OO e O OO o O ey O IO s O oy IO ey IO s IO e IO IO s OO e OO e IO s O e

| Sentinel2_C4_2013-04-07.dat 5 05
| Sentinel2_Ca_2013-03-18.dat g
Sentinel2_C&_2019-02-11.dat & 04

|| Sentinel2_CA_2013-01-02.dat a
| Sentinel2_C4_2018-12-13.dat 03 i
| Sentinel2_C4_2018-11-18.dat 3
0.2

AFR 26 NOV 12 MAY 30
Time
(7] 3| Time ~ |y Data Value ~ ; =

r-_'I::

|terator BUAL - Quick Apply Gain and
(R —p .-’-\tmosp?zlc... —p I:Ifffel b—p
e :’ic ~— = o =
~—
Aggregator Build Ragter Senes Extract Haster.s fram Build Layer Stack
e -_ Haster:SEnas > .
o = o = e o =

Data Value

»>

Spectral Index

Output
> Parameters

o

Data
Ly Manager

1000

1500
Wavelength (nm)

2000
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Demo: ENVI Phenology Time Series Analysis

File Edit Display Placemarks Server Help
EERDC ¥ D B 0 P L1 o A ¥ E & m Vectors = ol Annotations ¥ Go To
50| | @ b2 ] 2| [E G o s = o+——oM|eser——aep |
Layer Manager H
= =
53 View
EL Overview

- x
Toolbox ]
| |=
| |
E = %
|42 Favorites

| Anomaly Detection
| Band Algebra

{_ Change Detection
{_| Classffication

|| Feature Extraction
] Fiteer

| Geometric Comection
{_ Image Shamening
{_ LiDAR

{_] Mosaicking

| Radar

{__| Radiometric Comection
{_ Raster Management
{_ Regions of Interest
| Spatiotemporal Analysis
] SPEAR

| Spectral

- Statistics

|| Target Detection
{_] Task Processing
] THOR

| Temain

{_ Transform

{_ Vector

[ Bxtensions
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Example: ENVI Phenology Time Series Analysis @

Input |berator QUAL - Quick Apply Gain and Spectral Index
Parameters [ —p Atmospheric... —p Oiffzet b—b >
1 Red Edge Normalized Difference Vegetation Index 2 Red Edge Normalized Difference Vegetation Index ] E= (] :ﬁc — o i= = D
I T T T i I T T T
: ] 7 —\
0.4 F e E Aggregatar Build Raster Senes Extract Rasters from Build Layer Stack Output
b ] E > pop b—p Raster Series b—p [— Parameters
N 3 o 3 o = o = o = ot = =]
2 03 F 4 2 E
m ] m 3
f.:; = E \ Data
a 7 E E Ly Manager
02 = B (]
0.1 ] Wigw
B ] >
1 1 1 3 E 1 1 1 I—‘_'I
2019/04/26 2019/11/12 2020/05/30 2019/04/26 2019/11/12 2020/05/30
Time Time
Red Edge Normalized Difference Vegetation Index . Red Edge Normalized Difference Vegetation Index
T T T T T T T T T T T T T T 1.0 T T T t
07 ¢ I
06 :
ERER: E
O 5
E 04 ; E
03k
02 ¢
1 1 1 00 1 1 1
2019/04/26 2019/11/12 2020/05/30 2015/04/26 2019/11/12 2020/05/30
Time Time
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ENVI as a Service — Components

1) Alibrary of functions capable for processing imagery.

2) A scripting language or another formalism to build
processing chains or workflows.

3) Asystem able to manage requests from HTTP and
orchestrate jobs and computation resources to provide
web services.

4) A thin client software.
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Andrea Cruciani
CEO & co-founder
a.cruciani@agricolus.com
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INnNnovative technologies for agriculture.
AVAILABLE IN A SINGLE SAAS CLOUD PLATFORM AND MOBILE APP

oA
Field Satellite Forecast Decision Sensors Precision
mapping Imagery models support - farming
DSS

Proprietary technologies, developed by Agricolus' agronomists and IT experts.

AGRICOLUS




Agricolus srl: our platforms

AGRICOLUS agritr

Farm Management System
and Full Decision Support System
for farms

ack

POWERED BY AGRICOLUS

Ecosystem management platform

CLOUD SOFTWARE

loT device that enables
data gathering from
the field

DEVICES



Agricolus core packages

Arable, horticultural,
various crops, etc. farms.

Platform

130 crops managed
Mono Crop

Grape, Olive, Tobacco, Corn

Agritrack |
Management of multiple
farms and needs

Wine cellars, olive farms,
corn and tobacco
producers.

Food processors,
cooperatives, associations




Platform business |line
SOLUTIONS TO MANAGE 130 CROPS.

Agricolus Free
The free solution to
approach Agritech
technologies.

Agricolus Easy
The solution for small
farms.

Agricolus Observa
For monitoring crops
from satellite and in
the field.

Agricolus Plus
Complete agronomic
management with

sensors and predictive
models.




Monocrop business line
SOLUTIONS DEDICATED TO SPECIFIC CROPS

OLIWES

The solution for an
efficient management of
the olive grove

GrapeDSS

The necessary solution for
vineyard management

TobaccoDSS

The solution for tobacco
cultivation

MaysDSS

The perfect solution to
manage corn fields




User Success Story

m WINE CELLAR

Monitoring via field weather stations and satellite
Images every 5 days from Sentinel2.

Creation of vigour maps to support the
harvesting of grapes at the right maturity.

Use of forecasting models for defence against
Downy mildew, Powdery mildew, Grey mould,
Moth to prevent and optimise treatments.

Frost risk prevention with alert model and map
of vineyard areas most at risk.




User Succgss Story

COOPERATIVE OF SEEDS

Shared organization of information within the
team of technicians for facilitated and effective
monitoring.

Use of forecasting models for phenology,
defense on Yellow noctua, Diabrotica, Borer
and irrigation for an optimal use of resources.

Mapping of the members' plots and punctual
agronomic monitoring thanks to satellite
Images.







. No one can win alone!
Agricolus Partners Network
AGRICOLUS

PARTNER

THE
SCIENCE
OF

wiere

IMAGL LINE 32 connect.net

INTERNET » COMUNICAZIONE - AGRICOLTURA

Bluleaf % SantAnna ) L3HARRIS  meteoblue

"E"';,-’ Sounly, Uriversitana Supardon Pisa
Awareness mAgm:u.ltu.re

Universits degl - netcsens
. . FONDO EUROPEQ AGRICOLO

Studi di Perugia PER LO SVIULUPPO RURALE-
LEUROPA INVESTE MELLE
ZOMNE RURALI

(® ®

INTEGRATED SOLUTION TECHNOLOGY SUPPLIER SERVICE ENABLER

@ digitanimal

Solutions or products that, since Products and services supplier for Smart Companies or professionals that offer

integrated into Agricolus platform, Farming. to their customers an extra service
provide extra features for a complete (satellite data, weather stations, through Agricolus:
offer. sensors, professional weather services) drones, chemical analytical
laboratories, contractors, professionals
of agricultural sector.




1° ITALIAN AGTECH COMPANY

N u m be rS OF THE GLOBAL FORTUNE 500 OF FOODTECH

Global Parthers 33

+2.300.000/month +2.500

SATELLITE IMAGES CERTIFIED PROFESSIONALS

67 COUNTRIES

S

LANGUAGES OFFICIAL RESELLER

23

Data updated to December 2021
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Unleashing agritech industrial research

Agricolus: an active contributor in EU #agritech R&D

Horizon 2020
European Union Funding

for Researc h & Innova tion
Pl W AgrBIT
M|agmeter =]
' F M WATERAGRI g
. N

(eit ) Food \\&\ks‘_\ cSa FIWARE
X\- Smart Agrifood

dlowricmitodll European Space Agency

EIT Food RisingFoodStar:
10+ research projects



INndustrial research

Agricolus industrial research areas

Forecast, Al Remote sensing Sustainability

8 DECENT WORK AND 9 INDUSTRY, INNOVATION 1" SUSTAINABLE CITIES

ECONOMIC GROWTH AND INFRASTRUCTURE AND COMMUNITIES
EIEAN WATER
R.HIJ SANITATION

irrigation fertilization

phytopaties phenology
NN * T YY

By Y A
B e Bk

‘I 2 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

0 Fotrsgere £ Tewtes

NPK prescriptions




Agricolus and Earth Observation

.
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AGRICOLLJS # npartnershipwith



Remote sensing data infrastructure

Task 1

Discover the data Task 3

« ROIs/fields for Ready to use data
Agricolus DB

e Spectral Indices
e Classification Maps
e Clouds and shadows

Task 2 Task 4
Calibrate the data

* Atmospheric * Products applicable for
Correction fields (DB)
e Calibrate the data ¢ P-1 (Zone Map)

® Retrieve master

e Query the data store
e Download the data

Production

* P-2 (Prescription Map) *Nomnalized Difference Vegetation Index
\ e Coregistration ’ ¢ P-3 (Phenological trend)
. . [ |
Y Ingest in DB Requires More Nitrogen  Requires Less Nitroger

o
These infrastructure is hosted on DIAS ONDA
And it runs powered by ENVI framework by @ L3HARRIS



Management zones

Crop - Variety
mandatory

2. SENTINEL-2 DATA

NDVI, G-NDVI, CHLRE, NDMI

oprene! =) AGRICOLUS =)

AGRICULTURAL
@&@ INPUTS

o IN-FIELD
ﬁ" MONITORING

%

N %" YIELD DATA
<«)> WEATHER DATA v



Remote sensing —vineyard indexes

Chlorophyll Water stress

— ]
altaclorofilla

SAVI, NDVI, GNDVI o WDRV/I TCARI/OSAVI NDMI, NMDI



Remote sensing —vineyard time series

Historical vineyard analysis

-&- NDVI
Growth production End of production
/ AN

May ‘19 Jul19 Sep '19 Nov ‘19 Jan 20

Dato Sentinel 2 (risoluzione spaziale: 10 m)



Remote sensing — prescription Maps

fertilization irrigation




AGRICOLUS

Agricolus prescription maps interface

Zones detail
/
Area Dose media nutriente

Zona-1 0.29 ha 119,78 kg/ha
® Zonao 0.27 ha 99,82 kg/ha
@®Zonal 0.28 ha 79.85 kg/ha /

k /

Totale fertilizzante 832.81 kg
Area totale 0.83 ha

Shapefile di output
Dose media nutriente 100 kg/ha

Scegli il macchinario ( Generico ~| Scarica

.




L'NKDA]

L{NEIng multi-source Data for “doption of | recision griculture

Linkdapa
predict maps of potential yield and grain quality

Unlver5|t of

Readlng

=

JOHN DEERE

This project will use data from
drones and satellites to create
crop management 2zones for
precision agriculture (PA)
solutions. The zones will be based
on synergistic integrations of
historical, current and innovative
. spatial data sources. Algorithms
m,s will be used to predict maps of
potential yield and grain quality

N (protein/seed moisture) as well as
(i) UNIVERSITY OF S obabiliteo that feld qUalit kil
dpny HOHENHEIM exceed farmer-specified
thresholds in individual wheat

fields. .
AGRICOLUS




Agricolus APIs for earth observation

Remote sensing indexes IMAGERY
Vigour indices are: Chlorophyll index is
= NDVI(Normalized Difference = TCARI/OSAVI (Transformed
Vegetation Index; Chlorophyll
= GNDVI(Green-NDVI); Absorption Ratio Index/Optimized
= SAVI(Soil-Adjusted Vegetation Soil-Adjusted Vegetation Index)
Index); Water stress indices are:
= WDRVI (Wide Dynamic Range = NDMI(Normalized Difference
Vegetation Index); Moisture
= LAl(Leaf Area Index) Index)
= NMDI(Normalized Difference
Drought
Index)
Prescription maps Zoning

NDVI storico

" ',‘\"IT,'I;
v

\




m AGRICOLUS can be also co-branded or

. Delivered as white label
a r |tra Ck And can be integrated with 3rd parties’ tech

POWERED BY AGRICOLUS

MAIN BRANDING
(we can change this
for white labels)

Hms

GESTIONE CAMPI

v BANNER
AGRITECH — & ADVERTISING

o Segnalazioni

W Laworo |

A Comunicazion

NEWS I M

[ Documenti

-Q adam
VIDEO TRAINING — & *=™

Perimetro 837 m

Produione 7 t/ha Produzione 7 the

LA PIATTFORMA'DI AGRIGOLUS
 PERLUE-LEARNING %)

Dvoum.oco .
Perimetro 1193 m
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ENVI Enterprise Software Solutions that Scale

* R&

D

* Interactive Analytics

ok

Desktop

ENVI

ENVI Server

Similar Enterprise Use Cases CUEEITE

ol @
110
110

On-premise
Servers

Managed

]l

Cloud-based

» Bulk Processing

» Background
Analytics

» Operations
» Automated Analytics

ENVI CLOUD
ENVI Server ENVI Server
ENVI ENVI
Enterprise Enterprise

( AP

Processing as a

Service

L3Harris Platform

» Exploitation
* Analytics Services

CLOUD

GSF

ENVI
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Enterprise Use Cases

Similar Enterprise Use Cases

L3Harris
Managed

Customer

Managed

4
s

Desktop

*Most flexible solution

*Complete user control
through GUI-based
interactive, ad-hoc
processing

*Data exploration and
prototyping of analytics
for re-use elsewhere

*For remote sensing
beginners or experts

ol @
110
110

On-premise
Servers

*On-premise because

*Customer wants to
use own compute
resources

*Centralized
processing next to
local data

*Local data is large /
sensitive / classified

*Analytics are
protected

«Can be automated
processing or
interactive (Remote

Desktop)

]l

Cloud-based

In the Cloud because

*Customer wants to
use Cloud resources

*Centralized
processing next to
Cloud-hosted data

*Access to auto-
scaling, virtualized
infrastructure / latest
hardware

«Can be automated

processing or

interactive (Remote

Desktop)

\_

Processing as a
Service

*Building a solution, not
technology or tools
*Customer doesn‘t want
to manage
infrastructure

*Algorithms are fully
automated, no
interactive processes

*Large volume of data
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ENVI Server — From Image Analysis to Scalable Production

\

Image Analytics
Analysis Automation

ENVI & SARscape Platform

A Seamless Transition towards Enterprise

Scalable
Production
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DATA ANALYTICS APPLICATIONS

Data can come from Catalog, analytics and Clients access hosted applications
terrestrial, aerial, and satellite solutions can live on-premises from a web browser and visualize
collection platforms or in the cloud web-friendly output products
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