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WP2: General Overview

 Under WP2, they will be designed, deployed, tested and validated
ICT tools and services for a modern Common Agricultural Policy
(CAP): The NIVA USE CASES

* They will provide significant reduction costs across member states,
administrative burdens and they will address farmer’s needs, EU
demands, and other stakeholder’s requests

* 12 months of trials in real conditions in the nine countries

e Sharing of harmonized data and services for farmers and further
stakeholders

e Creation of a permanent exchange platform for discussion and
exchange



_ WP2: NIVA Simplified Architecture
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WP2: Use Cases

e General Status and Overview

 What they have produced so far

 Final Product

* How they can be used by others PAs
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U C 1a: Earth Observation Monitoring
& Traffic Lights

OPEKEPE (Greece)
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Overview & Final Product

* Eligibility Criteria for: BP Scheme, VC Schemes & Crop Specific Payment for
Cotton based on EO Classification

* Decision Support System (NIVA-DSS) based on inputs from:
* 2 EO Classification engines: a) Sen4CAP and b) A subcontracted EO
* Secondary sources to deal with yellows (FMIS and Geo-tagged)

* Easy-to-use tool customised to the needs of every PA and will easily adjust to
test countries (only training of the algorithms and parametrization of Eligibility
Criteria and the DSS will be needed)

* Open-source and well-defined interfaces (not locked-in to a specific platform),
enabling post-project further modifications/adaptations and improvement.

* Enables other EO monitoring engines and platforms to plug-in and further use
it for their purposes

* Supports all external data sources



Eligibility Criteria: Decision Trees
(indicative based on Sen4CAP output in Greece for Eligibility Criterion 1)

[ Qutput from Classification EQ Engine }

iven the fact that the input FOI to the Classification EQ Engine
match at least one EFY_KODIKOS
which correspond to CoverType = Arable (AL)
then
Doss the output of the Classification EQ Engine
match one or more than one of the EFY_KODIKOS
which correspond to CoverType = Arable (AL)?

If Yes with cumulafive
confidence level =85%

(considering all predicﬁnns}h Then Green traffic light
| will be applied

Yes Th
. ] en Green trafiic
If ‘fes with cumulative . : :
i light will be applied
befween 75% and 95%

(considering all prediclions)

#<_plowing per calendar

NO | Then Yellow traffic

light will be applied

If Ves with cumulative
confidence level <75%

(considering &l predictions) | Then Red traffic light

will e applied



More Information

e Information sources registry: responsible for maintaining a registry of the information
sources (EO based classification systems, FMISs, Apps, IACS) that are registered with the
NIVA-DSS

e Data Import: This component provides the core functionality for managing the
imported and exported information items that is utilised by NIVA-DSS.

e Security & Access Control: This component enforces the required security mechanisms
that ensure confidentiality, integrity and access control on information items.

e Decision Engine: This component operates logical algorithms that are customised to
each eligibility criterion (EC) and assess claims based on the processing of the collected
evidences. Based on predetermined threshold levels each score will qualify to a traffic
light colour for each eligibility criterion that will be the final outcome of the NIVA-DSS.

e Inference Algorithms: repository of implemented knowledge inference algorithms (e.g.
Bayesian statistical libraries) that will be utilised by the decision engine in order to
process the data and infer the outcome.

e Front-end: This component will provide a user-friendly GUI that will visualise the
outcomes of the NIVA-DSS.
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UC1b: Agro environmental indicators
ASP (FRANCE)
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Overwiew & Final Product

* List of agro-environmental indicators and

Functional analysis on Carbon storage

* The final product will be the computing tools of

the 3 selected indicators.

* Testing phase in Denmark, Netherlands and

Spain



List of Agro-Environmental Indicators

* 11 A.E. indicators addressing 3 CAP objectives and 5 categories of
environmental issues related to:

. : C budget, reduction of N fertilisers

* Water quality: nitrates, pesticides, herbicides, fungicides

* Biodiversity: biodiv. conservation, biological control, pollination
e Soils: quality, erosion

e Landscapes: aesthetic value

* 4 Calculation evidence-based methods (TIER 1 to 4)

T
v?{l‘ LANDSCAPE
; A GENERATIONAL
RURAL ARERS . . -



I . hon budget Indicators

» Empirical approaches: plot level/annual

TIER 2

Co,
release
O

!

Co,
fixation

Net annual CO, flux (gC.m2.yr?)

TIER 1
C budget =|Net CO, flux+ — Org. fertil.
\ J
|
Farmer’s data (FMIS)
600 NEP = -2.31 * NDVA + 255.78 4
400 | S « What do we need to know
from the farmers ?
200 [
0 °
-200 |
-400 | s 3
600 | ® Observations
e SAFY-CO2 model *
-800 | :
* Are organic amendments
1000 100 200 300 applied ? If yes:

Number of days with active vegetation/year

Ceschia et al. (2010), Pique et al. (minor revision)

- type of amendment,
- amount (t/ha).




I i ate leaching indicators

» Are calculated for each couple previous/current cropping year at plot level,
but can be summed at rotation scale

» 2 TIERS:
» TIER 1: > TIER 2:
> Scoring method (beween 0 and 1) »Weighting factor

(beween 0 and 1)

Presence of CC

Crop rotation Development intensity Type of catch
F factor Crop (FMIS
Previous Catch Crop Al
crop crop
Data Soil climate
IACS data Sentinel data 1 & 2 IACS data
Mineralisation N uptake _
crop residue _ Crop | External data
soil after Catch crop | Weather-soil

map

previous crop (X2)




| Biodiversity indicator

» Specificity

= Concerns the neighbouring area of each parcel

> 4 main components

= Crop diversity : Shannon index (IACS)

* Plot structure : average size of the parcels (IACS)

= Semi-natural elements - Lanscape features (IACS or Sentinel)
= Agricultural practices : tillage, fertilizers, Pesticides (FMIS)

» Still to be done

= Scope of the different tiers

= Allocation rules to each parcel

= Contribution rules of each parcel
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UClc: Farmer Performance
ARIB (Estonia)
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Overview & Final Product

* Measure farmer performance and calculate
indicators from IACS Data

* Other sources: Farm Management Information
System (FMIS)

* Prototype service with FMIS (eAgronom) and
defining a data standard based on eCrop



Tools & components — prototype scope

* Semantic mapping:
* |ACS dataset vs eCROP (Estonia/ARIB)
* FMIS dataset vs eCROP (Estonia/eAgronom)
* Creating prototype: REST APl component,
enabling data exchange in JSON format

* Message content based on eCROP standard

* Defining some sample indicators which can be
calculated based on additional data received
from FMIS



Tools & components — outcomes

* Microservice to convert a limited set of IACS
and FMIS sample data to eCROP format

* Prototype of service will be country-specific.
Reusable components are recommended
standards and data structure of APIs to
exchange data between different systems
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UC2: Prefilled Application
NPA (Lithuania)
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Overview & Final Product
* Crop type integration model and methodology

with harvested data from other use cases/ land cover classification, crop

classification and activity monitoring provided by Sen4CAP;

* Preliminary parcel boundary automatic delineation

component

using the eligible area detection algorithm and using the data from other use

cases dealing with LPIS boundaries;

* Tool selection and methodology for robotized tools

for automatic data harvesting from external registers.



Crop type | Activity | Harvested data | Detected New ineligible object
boundary

Grassland Mowed  Organic farming Yes
certified



Preliminary parcel boundary automatic
delineation

* Use Sentinel data to detect parcels borders.
* Try and compare the results of two different approaches:
* Unsupervised (LSMS) and
* Supervised machine learning (eo-learn&eo-flow)
* |nput data:
* EO data (Sentinel-2 data through DIAS APIs)
* GSAA parcels in shapefile format
* Qutput data:
* shapefile with parcel boundaries
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UC3: Farm Registry
FEGA (Spain)
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Overview & Final Product

* Centralized Farm and exploitations registry

 Harmonized data model (partially based on JRC, INSPIRE and
eCROP)
* Scripts to create DataBase model (tables, master data, ...)

* WebServices (insert / update / query data into/from
DataBase)

* All the necessary documentation to install/deploy UC3
components

24



Components and Interfaces

INSERT / Crop Labors %:]

uppaTeE / ()
QUERY

Fertilizers @

INSERT /
UPDATE / ()
QUERY

Production Units %:]

Agricultural Blocks %:]

EI- INSERT /
) UPDATE [ INSERT /
QUERY UPDATE / (O
QUERY
=S Farm Registry ﬁ
L DATABASE
i@
=
Phytosanitaries $] INSERT /
() UPDATE/
"~ QUERY
INSERT /
UPDATE/ ()
QUERY
Crop Activities %:] INSERT /
UPDATE /
QUERY

©)
O

Reference Plots 8]

Crop Parcels %:]

INSERT /
UPDATE /
QUERY

INSERT /

(") UPDATE /

QUERY
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More Information

* Foundations for a common agricultural Farm
Registry

* Crossborder vocabulary

* Unified data and standard information:
* Definitions aligned with EU CAP regulations

* A unique farm identification code that could be used in
all MS

e Common code lists

* Information eschange between participants and with
external systems

26



I
UC3- Significant ideas (lIl)

v We propose:

* Definitions aligned with EU CAP regulations

* A unique farm identification code that could be used in
all MS

e Common code lists in NIVA that will enable us to easily
exchange information between participants and with
external systems

27
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DAFM (Ireland)
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Overview & Final Product

Design

* Click Through Prototype complete:
https://www.sketch.com/s/1e27d1b8-0a2d-

4655-b494-19290ec10469/a/8ZkAQR/play

Welcome, Dave

Recent Updates

Payment Approved

Thank you for your recent Submission for
land parcel #102, your claim has now been
processed.

Image Request

We require further information for land
parcel #101, please tap here to get further
instructions,

Request in Progress

Your request is now with a Member of the
department. Tap for more information

Image Request

Can you please send images of the scrub in
land parcel #134. Tap here for further
information.

Images Received

We have received images for Parcel #111.
We will process them shortly. Thank you

A 0

home my parcels

O

v

v/

camera



Welcome, Dave o

Development

Payment Approved 1221

u for your recent Submission for
our claim has now been
; SERTLERI \/ 52.268200 , -7.107790

* Components:

— Main components for layout completed

— Camera integration

— Native maps (Apple and Google tested)
— GPS location

— Gyroscopic information

— Security Plugins available €p

- Hyb rid & Offl i n e Images Received
e e o s (G v/ Correct Position
Ja
hﬁ l] o v/ Pointing correct

v/ Correct Height

-::; Lighting




I
Augmented Reality

— Adding information to the camera

* Placeholder
* Compass

* GPS coordinates

— Research ongoing with AR/VR
team in TSSG

Object Recognition (research in progress)

e ldentify whatisin an image
— Using Google Vision API
— ldentify people / person, number plates etc.

— Deny upload based on information
e Can be used in future for training Al models
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UC4b: Machine data
RVO (The Netherlands)
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The rationale behind the use case

Movement in CAP from compliance to perform
-> Monitoring
-> Seamless claim

Different data sources can contribute to ‘prove’ performance

Field data is closely linked to certain for CAP interesting
activities.

a(aﬁ
. . . achine _ = C
Can fill the monitoring Void for smal ments

strip cultivation and buffer strips

Paying agency



Overview & Final Product:
Create a system for data flow from machine to Paying Agency
Selected Use case focusses on catch crop

.............................

FMIS Seges ...
Q new -0 change
Connector — e e o e e o e e e e e B Websenice ———— P Payiﬂg
eges I - PA DEN Agency DEN

____________________________________

-l Faming e
Machine :

___________________________________________

Paying
Agency SP




Components

Description Supplier (brand) +Number of units |Deployment Site(s)
Model
NIVA front Connection to Open source Gitlab
end farmer datahub

Sends data to Open source 1 Gitlab
validate and put
through to PA

NIVA Validator Elementarydata  Open source 1 Gitlab
check

EEE T A8 B Webservices to pull Open source 1 Gitlab
in the data.

DENEL RS £ 1Y Storage at the Open source 1 Gitlab
Payment agency



I
First demo end-to-end dataflow (1), May

1. Create Variable Rate Application
map in Farm Management
Information System

4. Inspect As Applied Map in Connector
frontend (EU-PL)

Farmer

3. Inspect As Applied Map in FMIS

sssss




I
First demo end-to-end data flow (2), May

4. Inspect As Applied Map in Connector 6. Expose As Applied Map from ConnectorAPI
frontend (EU-PL) (EU-PL)
‘ o — %ﬁgcf}w
m~ S (_)$ p—
Farmer l '
5/8. Evaluate with ValidatorAPI (EU-PL) 7. Receive As Applied Map in webservice

NivaValidatorApi @<

l

PA receiving service
. & i and load to database

|
2
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UC5a: LPIS Update
DAA (Denmark)
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Overview & Final Product

Facilitate LPIS update by locating changes on non-
agricultural elements (appeared or disappeared)

* Develop algorithms (machine- and/or deep learning)

* Basis for algorithms: Orthophoto and other relevant data

Depending on quality, data from the algorithms can be used
as

* Fairly precise geo-located alerts

* Fairly precise suggestions for changes

The final product is an algorithm and a description on how
use it : Each paying agency will run the algorithms on their
data

39



Schematic process explanation of vegetation tool

Objective => located by a punctual alert changes of tall vegetation

corresponding to the land feature and/or EFA objects (trees, groves, hedges...)
TR g " s

2. Vegetation mask computation

’ . aq
4. Punctual geolocated alerts 3. Segmentation and post-processing



Some result of the prototype (appeared alerts)

@ G imo - [ e mow 5 08 s Eh - @ lowe wos [T Rembm 0o

A. Very sensitive hﬁgél!ge detection B. Good detection on the parcel boundary

O O [arinie | Frme Skt 1,000 St L1000

Lerdemrie 4,5880571 & bk imo - @ Lees mow 3 S 0 Comrdrie sz s s W el uimo v @ lempe 300% 5] folsden 00 £ [ e

C. Fallow land and grasslands to be remforced D. Over-sensing on permanent crops



New method with deep learning

INPUT DATA
LPIS

Agricultural parcel
and LF (existing
buildings)

Images

* Orthophotos
Colored (RGB)

* Orthophotos
Infra Red Color

PROCESS

Stronger model

RESULTS

3D models

e Digital Terrain
Model

* Digital Surface
Model Year 1

Vv

1. Deep learning
training (automatic)

2. Deep learning
process including 3D

3. Vegetation and
building mask
differential

New buildings
alerts

Removed
buildings alerts

42
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UC5b: Seamless Claim
AGEA (Italy)
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Overview

Customer
Paying Agency Assistance
Center/Farmer

Managing

Seamless Engine UC5b assists Farmer in
complying with the
conditions of new CAP

Authority

Farm Regist

Define policy gistry Reform rules.

and allocate

Start e for Define and Farmer
agricultural publish the land <
support contract(s); declaration
Supervise the 3 |
monitoring '
process Confirm their data CIiCk
_ and Accept Main articles for digital
NIVA Data Supervisor r=- statu °r\t/ . e ~\ contract
requirements to .
(NIDAS - Dashboard) : receive agricultural Monitor plausibility ’
=3
support. Digital of dynamic e Art. 634(f) -
contract (Part A). conditions and/or Horizontal
I— - events. Acceptance
il _ . = _ Checks certified data through | of CaICUIateO_I gross Regu lation
gl IECE T Wiyl ikl [ ¢ — = — = = = — ! amount. Digital
GSAA data for other ! of Yglidlarte_.d bzlrlle the FADN \contract (Part B) ® Art- 65- 1 - CAP pla n
e regulation

a

* Art. 65.6 - CAP plan
Receives P regulation
money h Pay\?




Final Products

Digital contract (@E) Click-and-pay engine
ﬂ Contract performance enforced by digital = Digital Terms & Conditions semantic
protocols. Comrong) reasoner and payment calculation.
Entitlements simulation ___ Indicators
Re-calculation or New-calculation of :\ﬂ’h_!j Asserted facts from IACS distributed
payment rights. B ledgers or other validated sources.
— . Farm classifier NIVA Data Supervisor
g Introduce EU standard monetary value to % Certifies data and its source.
L il rank and typify farms.



Wireframe seamless claim: click

Browser

«~ > C ’ [ www.example.com

X

New Contract

My Contracts

Go to contract Terms & Conditions,

and SIGNATURE
/ Sector Contract Type Open date Close date Eligibility
L
| SELECT & AcCEPT || Direct Pay BISS 1/1/2021 31/12/2021 |Z[
C»

/B>

Suggest eligibility based on known
facts, eventually providing
instructions to complete or

motivation to reject

||



Wireframe seamless claim: pay

Browser

«~ > C ’ [ www.example.com

X

New Contract My Contracts

Go to contract detail, which also provides a status
report with instructions if any action is required

\ Contract ID Contract Type Year Status
123xyz BISS 2020 UNDER
L___opeN | MONITORING
( OPEN | | 546nfs Eco-1 ponds 2019 CLOSED
| OPEN & AGREE | | ... Eco-1 hedges 2020 READY TO PAY

||



Conclusions

* NIVA s delivering common e-tools at EUPL basis
* Free and Open to any other Pas and partners in the IACS
ecosystem

* Semantic and component Interoperability based on common
vocabularies, common APls and common approaches

48
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