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EXECUTIVE SUMMARY

This report describes the testing and possible certification procedures of geodata use in the
Application Test Bed and in the External Tests performed within the scope of the FieldFact project.

The design and workings of the Application Test Bed as developed by UWM and Alterra within the
scope of the FieldFact project are described, in particular with respect to the geodata aspects. It
includes the process of the collection and processing of data for the Low End Demonstrator (LED)
on parcel measurement, the LED to update Land Parcel Information System (LPIS) and the High
End Demonstrator (HED) Variable Rate Application (VRA).

The Application Test Bed is tested in the Netherlands at the premises of Alterra in Wageningen,
the Netherlands and at Praktijkonderzoek Plan en Omgeving (PPO) in Lelystad, the Netherlands
during FieldFact meetings with various project partners. Based on the experiences here, the
Application Test Bed has been upgraded, and again tested at the JRC in Ispra, Italy. Major
modifications to the system are the inclusions of an external GPS antenna and a GPS-Gate
simulation for indoor demonstrations.

Certification of applications involving Global Navigation Satellite Systems (GNSS) are often related
to safety, e.g. in the aviation sector. In the agricultural sector there is a growing demand for similar
certification of GNSS usage in various applications, also driven by the European Union Common
Agricultural Policy (EU CAP) regulations. International Standards Organisation (ISO) standards are
being applied to the use of geodata and notably the quality of measurements. A certification test
procedure was developed based on ISO standards in the FieldFact project (ISO 5725), for
validating these quality requirements, based on various experiments. Independent organisations
like Navcert GmbH can perform certification tests for applications using GNSS on a commercial
basis and issues certificates for GNSS instruments and applications.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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1 INTRODUCTION

1.1 Purpose and scope

This report describes the testing and possible certification procedures of geodata in the Application
Test Bed and in the External Tests. The purpose of this report is to describe the role of geodata:

- in the development of the Application Test Bed,
- in the External Tests performed at various locations,
- with respect to possible certification procedures.

We have combined the deliverables D.4.7 (Application Test Bed), D.4.8 (External Tests) and D.4.9
(Possible certification procedures) into a single report. These deliverables are about the use of
geodata in the testing of the LED and HED applications: in the Application Test Bed, the external
tests and in possible certification procedures. By combining these deliverables we are writing an
integrated report on the aspects of the use of geodata in the testing and certification procedures.

Chapter 2 describes the general design and workings of the Application Test Bed within the scope
of the FieldFact project, and in particular the geodata aspects of it. The Application Test Bed is the
central part of the FieldFact Low-End Demonstrator (LED) and High-End Demonstrator (HED). The
general technical design and the basic workings are described here.

Chapter 3 describes the process and results of the testing of the Application Test Bed as described
in the chapter 2. The Application Test Bed is first tested in the Netherlands at the premises of
Alterra in Wageningen and at Praktijkonderzoek Plan en Omgeving (PPO) in Lelystad during
FieldFact meetings with various project partners. Based on the experiences here, the Application
Test Bed has been upgraded, and again tested at the JRC in Ispra, Italy, before and during the
Readiness Review meeting.

Chapter 4 describes the certification issues related to the use of Geodata in the Application Test
Bed and in the External Tests. Major players from the agricultural sector are applying standards to
the use of geodata on farming machines. Isobus is the de facto standard for the agricultural sector.
ISO standards are being applied to the use of geodata and notably the quality of measurements
(ISO 5725). Independent organisations like Navcert GmbH can perform certification tests for
applications using GNSS on a commercial basis.

1.2 Intended audience / Classification

This document is intended for all project partners and WP patrticipants. The document is classified
as public.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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1.3 Associated documentation

SoW (Statement of Work)

D1.7 (Geodata Field Test Report

D.3.2 (Conceptual Modelling Report)

D.3.3 (LED functional and non-functional analysis report and user-interface design)
D.3.5 (HED functional and non-functional analysis report and user-interface design)
D.3.7 (Geodata Field Test Report Geo-spatial data issues

D.4.1-3 (Spatial Data Issues)

D.4.4-6 (Geodata Field Test Report)

D.5.2 (Application Test Bed)

D.5.3 (Technical Specifications for GNSS use in Demonstrators)

D.6.1 (Initial plan for all promotion activities)
1.4 Reference Documentation

References in the text are described in chapter 6 at the end of this report.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT




—iem

~ield~act

Geodata test & certification report

Ref: FIELDFACT-WP4-TER-DEL-D4.7-4.99

Issue: 1.0 Date: 9-APR-2009

Class: PUBLIC Page 10/ 31

1.5 Abbreviations and Acronyms

CAP Common Agricultural Policy

DB Data Base

DGPS Differential Global Positioning System

EGNOS European Geostationary Navigation Overlay Service

EU European Union

FMS Farm Management System

GDAL Geospatial Data Abstraction Library

GIS Geographical Information System

GJu GALILEO Joint Undertaking

GLONASS GLObal Navigation Satellite System

GML Geography Markup Language

GNSS Global Navigation Satellite Systems

GOBLET Geo-Object model Based on Location, characteristics and Time

GPRS General Packet Radio Service

GPS Global Positioning System

GPX GPS Exchange Format

GSA GNSS Supervisory Authority

HED High End Demonstrator

HTTP HyperText Transfer Protocol

HTML HyperText Markup Language

ISO International Standards Organisation

ISOBUS Open protocol for communication between electronic control units, based
on the ISO11783 standard

J2EE Java 2 Platform, Enterprise Edition

JDBC Java Database Connectivity

JSP Java Server Pages

LED Low End Demonstrator

ISO International Standards Organisation

LPIS Land Parcel Information System

ODBC Open Database Connectivity

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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OGC Open Geospatial Consortium

PDA Personal Digital Assistant

PDOP Position Dilution of Precision

PPO Praktijkonderzoek Plan en Omgeving
SD Secure Digital card

SIS Signal in Space

UMN University of Minnesota ForNet

USB Universal Serial Bus

VRA Variable Rate Application

WES Web Feature Service

WGS World Geodetic System

WMS Web Map Service

WP Work Package

WGS World Geodetic System

XML eXtended Markup Language

XSLT Extensible Stylesheet Language Transformations

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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2 APPLICATION TEST BED (D.4.7)

2.1 Introduction

This chapter describes the general design and workings of the Application Test Bed as developed

by UWM and Alterra within the scope of the FieldFact project, and in particular the geodata
aspects of it. The Application Test Bed is the central part of the FieldFact Low-End Demonstrator
(LED) and High-End Demonstrator (HED). The general technical design and the basic workings of

the device are described here.

2.2 LED

The design and implementation of both the FieldFact Low-End Demonstrator (LED) and High-End

Demonstrator (HED) is described in great detail in the

[1]. Figure 1 shows a schematic overview of the subsequent steps in the

process of the collection and processing of data for the LED parcel measurement application and

the LED Land Parcel Information System (LPIS) update application.

Client (PDA f smartphone) Server

spatial postprocessing

=

GPX - tracks

parcel
polygon

\\\( | | spatial

database
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Figure 1. Data collection and processing for parcel measurement (top) and LPIS updates (bottom)

Within the LED test bed, parcels are defined and measured on the base of subsequent points
collected in the field. Besides that, there’s an option to split the parcels using a cutting line that is
likewise defined and measured on the base of subsequent points collected in the field.

As can be seen in figure 1, a client-server solution was implemented, where in the field collection
of points was tested simultaneously on a Tablet PC (Compagq TC 1100) and on several smart
phones (Glofish E-TEN X500, Mio A701), equipped with Secure Digital (SD) cards. With the tablet
and the smart phones the location of points was collected using Global Navigation Satellite
Systems (GNSS) while walking both the boundaries of the parcel and the split lines.

After these measurements, the tracks that were logged in the GPX-format were passed to the
server in a web portal environment (http:/portal.FieldFact.com/FieldFactwebportal) using GPRS,
with SD cards and cradles as a back up and reference option for GPRS based data transport.

The open standard GPS Exchange Format (GPX) is the selected light-weight eXtended Markup
Language (XML) data format for the interchange of GNSS data (waypoints, routes, and tracks).
This is further explained and motivated in the report Technical Specifications for GNSS use in
Demonstrators [3].

The server application is a Web Feature Service (WFS) enabled Geoserver application version
1.5.4. It receives the measured data, checks the consistency and stores the data into an (Oracle)
Spatial database. The GPX-formatted observations with a World Geodetic System 84 (WGS)
projection are converted to Geography Markup Language (GML2) formatted Objects in a UTM
and/or local metric projection. The objects are an implementation of the conceptual tempo-spatial
Geo-Object model Based on Location, characteristics and Time (GOBLET), as described and

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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motivated in the Conceptual Modelling Report [2]. Figure 2 shows a schematic overview of the
GOBLET.

subject

specification

meta-data

QUAYITY

Figure 2. GOBLET: the Tempo-Spatial Object Model

In the case of parcel measurement, the track is transformed to a polygon and stored in the spatial
(Oracle) database on the (WFS1.0.0) server along with date and time stamps of the associated
measurements. Calculated parcel area and perimeter, and the average Position Dilution of
Precision (PDOP) is stored here as well. The PDOP represents an implementation of GNSS quality
(Figure 2). Using a metric projection, area and perimeter are calculated as accurate as possible,
especially compared to the first in-field area estimates of the PDA, which are calculated using the
original Latitude/Longitude projection.

In the case of a split line, the received track is projected on already existing parcels in the spatial
database. As a result, the matching parcel is split into two new parcels using the submitted split
line.

Processed server data can be visualized for demonstration purposes through the FieldFact LED
web portal application that runs on the server. Users can view their own measurements and can
compare the measurements to reference parcels and other geodata sources where available.

2.3 HED
The subsequent steps in the collection and processing of data for the HED Variable Rate
Application (VRA) are shown in figure 1.

The FieldFact HED application allows for collection of field data (parcel data, management zones
and biomass maps) and translates these datasets to an application advice for variable rate

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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application. This advice can be exported as an instruction map for VRA and can subsequently be
loaded on to hardware that is able to perform this VRA in the field.

Parcel measurement

\ Instruction map
generation

W
Zone measurement e ‘ ! \«_\
/*\ o S ":.7\\ N )
\\\m} R 3 d/anable rate
N AN application
Biomass monitoring
S
A Process da

Quality in

Figure 3. Data collection and processing for the VRA (variable rate application).

Collection of parcel data and management zones are organised in the same way as is described
for the LED using a Client and Server solution, storing the geodata in a spatial (Oracle) database.
As is described in the Geodata Field Test Report [4], biomass maps for these parcels are derived
from satellite images. They form the base for a variable rate application map using iso-data
clustering techniques. Biomass and iso-zone maps, as well as background images are stored at
TerraSphere webservice “FieldFact geodata Test Bed” (based on UMN MapServer). Using the
Open Geospatial Consortium (OGC) Web Map Service protocol, it allowed the FieldFact HED web
portal application (at the premise of Alterra, Wageningen) to successfully overlay these biomass,
iso-zone and background map images with the stored parcel and management zones. As is
described in detail in the Geodata Field Test Report [4], re-projection problems were solved using
the open source software Geospatial Data Abstraction Library (GDAL).

The FieldFact HED web portal application used the above geodata to generate an instruction map
for the VRA that is provided to the hardware that enables field tests. The testing is described in
more detail in chapter 3.

The above described implementation elaborates the practical use of state of the art technology and
opens geo standards, and as such complies with what has been reported in the Spatial Data
Issues [5] and Geodata Field Test Report [4].

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT




~ieldFact “M

Ref: FIELDFACT-WP4-TER-DEL-D4.7-4.99

Geodata test & certification report Issue: 1.0 Date: 9-APR-2009

Class: PUBLIC Page 16/ 31

3 EXTERNAL TESTS (D.4.8)

3.1 Introduction

This chapter describes the process and results of the testing of the Application Test Bed as
described in the previous section (2). The Application Test Bed is first tested in the Netherlands at
the premises of Alterra in Wageningen and at Praktijkonderzoek Plan en Omgeving (PPO) in
Lelystad during FieldFact meetings with various project partners. Based on the experiences here,
the Application Test Bed has been upgraded, and again tested at the JRC in Ispra, Italy, during the
Readiness Review Meeting. Below is a summary of these events.

3.2 Alterra test

In the inception phase of the combined LED and HED, the Application Test Bed was set up for the
18th of February 2008 at Alterra, Wageningen. Figure 4 shows the testing of the application
outside the Alterra building, while in figure 5 the various parts of the device can be seen.

4\
'

Figure 4. External Test at the Alterra Premises in Wageningen, the Netherlands.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Figure 5. Overview of the assemblage (top left) and first lamp based realisations (top right) of the
Application test bed. Bottom left: simulated location outside application zone: lamp in no flash
status; bottom right: simulated location outside application zone: lamp in flash status.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Measurement of parcels and zones within the parcels (LED functionality) was tested at Alterra. As
can be seen in figure 6, a track was covered on foot around the small lake of around 1 ha. The
simulated parcel was closed when the “stop” button was pushed, so that the last point was
connected with the starting point. Next, an instant area calculation was executed at the PDA, as an
indicative value for the more accurate latter area calculation at the server.

The uploading of GPX data using the General Packet Radio Service (GPRS) connection turned out
to be vulnerable for system and manual failures. The Blue Tooth connection remained out of order
guite some time. Every second the PDA position was sampled, and the conversion from a “no-fix”
to a “fix"-status was supported by sound. This enabled the operator to instantly hear that there was
a problem with the connection. This particular feature for the application test bed has been
removed later in the demonstration phase, after upgrading of the device.

Using the GPS Gate software, the track was presented afterwards in the office using GPS
Simulator. This worked out fine, and was adapted as an extra possibility especially for in house
demonstrations on the workings of the system.

The passing of zones for which variable application rates are triggered, was tested at this stage
using a Flash Light (see figure 5) that switched on and off quite accurately while crossing the
border of defined zones.

To reduce the time needed to have and keep a position “fix”, it was suggested to use an external
antenna. This has been implemented in the final demonstration phase next to the VRA behind the
tractor.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Figure 6. Testing of geodata in the Application Test Bed at Alterra, Wageningen.
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3.3 PPO test

The HED with the self made spraying boom was tested for the first time at the 5™ of March 2008 at
the parking lot of PPO, Lelystad in the Netherlands. At this stage the lamp based tests were
extended for the first time with tests where variable rates were sprayed in predefined zones. Figure
7 displays the actual test plot with 3 predefined (coloured) zones of around 20 m each, for which

different rates were applied.

The spraying boom is mounted on a cart which is pulled by a small tractor. The GPS antenna is
mounted on the spraying boom. The tractor drives slowly over the zones as defined in the

application.

After the test spraying, the variations in wetness of the pavement was a pretty accurate indicator of
the fact that the timely adaption of spraying intensity while entering each zone worked pretty well.

This resulted in a convincing first VRA test.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Figure 7. Testing of Geodata in the Application
Test Bed at PPO, Lelystad.

3.4 JRC test

The LED is tested at the premises of the JRC, Ispra in Italy on the 26th and 27th of February 2008.
The testing is done in an open grassland lot (park), surrounded by high pine trees (see figure 8).
The surrounding trees provide for a slightly more challenging test site as the flat and open area of
the Alterra grounds in Wageningen; the Netherlands (see section 3.2).

While walking down a small path, there seemed to be an offset in position between the recorded
position on the map and in the field. The offset seemed quite constant. This might be explained by
either the surrounding trees obscuring one or more satellites or the fact that around noon, the
number of available satellites is low anyway.

The sending of the data via GPRS worked perfectly, and is therefore an improvement from the
testing done at Alterra (the Netherlands), where the connection was lost several times. The backup
of the data on the SD card also worked according to plan.

The demonstration novelty using a lamp on the head was appreciated by all parties, and proved its
practical value already, e.g. suggesting a systemic shift following a (walking path based) border.

Besides the outdoor demonstration, an indoor GPS-gate based HED simulation was presented.
Such a simulation might come in handy for demonstration of the LED and HED for larger groups at
forthcoming FieldFact events in Poland and the Czech Republic.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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A point of improvement is the speeding up of the response time of the application when crossing
zones. This could be achieved by switching off the Static Navigation Mode.

Based on the findings of the external tests described in the sections above, the HED was extended
to a PPO build variable spraying machine. It includes the lamp-based demonstration; tablet PC
with indication of the location, and an external antenna next to the spraying boom for better GPS
reception. The whole system is demonstrated at various FieldFact events in the Netherlands
(Valthermond, Westmaas), Ireland (Grange), Poland and the Czech Republic. The findings of
these demonstration events are reported on in the

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Figure 8. Testing of Geodata in the Application Test Bed at JRC, Ispra. Location of the test site on
the FieldFact web portal (above); parcel measurement on the tablet (below).
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4 CERTIFICATION ISSUES (D.4.9)

4.1 Introduction

This chapter describes the certification issues related to the use of geodata in the Application Test
Bed and in the External Tests. Certification of the application of geodata in the agricultural sector
has become an important issue during the course of the FieldFact project. Major players from the
agricultural sector are applying standards to the use of Geodata on farming machines. Isobus is a
de facto standard from the agricultural sector. Isobus is the open protocol for communication
between electronic control units, based on the International Standards Organisation (ISO) 11783
standard. 1SO standards are being applied to the use of geodata and notably the quality of
measurements (ISO 5725). Independent organisations like Navcert GmbH perform certification
tests for applications using GNSS on a commercial basis.

4.2 Certification in Agriculture

Certification of applications involving Global Navigation Satellite Systems (GNSS) are often related
to safety, e.g. in the aviation sector. The certification schemes are used to test on the one hand the
accuracy of the GNSS equipment, and on the other hand the operator of the equipment who
should be qualified to handle the GNSS equipment.

In the agricultural sector there is a growing demand for similar certification of GNSS usage in
various applications. Applications related to precision agriculture require certain accuracy
requirements, also with regard to the European Union Common Agricultural Policy (EU CAP)
regulations. Applications requiring accuracy standards include parcel area measurement,
navigation of farm machines and accurate positioning.

The European Commission Regulation 972/2007 requires that from January 1% 2008,
measurements are made by means proven to assure quality at least equivalent to that required by
applicable technical standard, as drawn up at Community level. These standards include a
minimum quality requirements for the instruments used for field inspection work [6].

A certification test procedure was developed based on ISO standards in the FieldFact project (ISO
5725, for validating these quality requirements, based on various experiments. A more extensive
description of this can be found in section 4.3 of this report.

NavCert GmbH is an independent certification organisation that performs the above certification
test procedure on a commercial basis and issues certificates for GNSS instruments and
applications.
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NavCert offers support regarding the development and the marketing of products and services of
positioning and navigation systems. The service range consists of testing, certification and related
consultancy for consumer products, safety critical components, products and system for Galileo
and European Geostationary Navigation Overlay Service (EGNOS), driver based assistance or
automatic landing of airplanes and terrestrial infrastructure for the expansion of basic services [7].

The satellite navigation business booms already using the existing GNSS systems (GPS,
GLONASS). In a few years Galileo will provide a strong European complement. This new system
with its 30 satellites will guarantee quality of service — and enable precise positioning.

NavCert helps companies from the first idea to marketable products, either already for Galileo or
still for GPS, to certify positioning and navigation products and systems. NavCert is observing all
relevant legal requirements; the required certification is integrated into the conceptual design.

Besides the testing of the device itself, this is also about the testing of the application of the
system. The whole scope of legal norms and important standards is overseen in detail and with the
knowledge and expertise regarding the specific requirements in other markets.

Safety critical systems are supervised consistently and pass through three phases with NavCert:
- Validation,

- Testing,

- Certification for Galileo and EGNOS based systems.

Behind NavCert, there are the cooperation partners for the Certification of positioning and
navigation systems: TUV SUD and OECON.

TUV SUD meets the challenge that products have to observe the legal requirements, meet the
customers’ expectations and offer consistent quality as a neutral third-party Certifier. For decades
TUV SUD has been ensuring decisive competitive advantages in target markets to manufactures
and commercial enterprises. As a process partner, they have an extensive experience in regard to
the marketability of consumer products and in the field of telecommunication, and moreover with
regard to the certification of control systems and safety relevant applications in cars and railroads.

OECON offers outstanding experiences with regard to Galileo. As leading system architect of
mobile positioning and communication technologies, this NavCert partner is a founding member of
GZVB, jointly will provide competencies and capacities of enterprises, universities and research
institutes engaged in the Certification of satellite navigation.

Behind every mark and Certification there is, as part of NavCert or its cooperation partners, an
accreditation and external quality control in the national and international accreditation system.

NavCert contributes to the Green Paper ,Certification of Galileo Applications” that is originated by
GSA (GNSS Supervisory Authority) [7].
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4.3 Certification in FieldFact

The University of Warmia and Mazury (one of the FieldFact consortium partners) have conducted
extensive tests as to the possible certification of the FieldFact LED. The tests and procedures are
reported in the [8] in great detail.

The basic goal is an application of norms for accuracy estimation designed by International
Organization for Standardization for parcels area measurement error estimation. Proposed is an
application of ISO 5725 series of norms, which is a set of very universal statistical rules covering
advanced estimation of error with outlier detection. The methods introduced are related to 1SO
5725 norms, with some essential modifications with respect to the implementation.

Two applications are tested:

-Area measurement error estimation. The results can be applicable in e.g. EU CAP regulation with
respect to maximum error.

-Point position error assessment. This may be helpful in validation of precise farming applications,
in particular - parallel driving.

Tests and analysis were performed according to ISO — 5725 (1 and 2).

ISO 5725-1. The purpose is to outline the general principles to be understood when assessing
accuracy (trueness and precision) of measurement methods and results, and in applications, and
to establish practical estimations of the various measures by experiment. It is concerned
exclusively with measurement methods which yield measurements on a continuous scale and give
a single value as the test result. It may be applied to a very wide range of materials, including
liquids, powders and solid objects, manufactured or naturally occurring, provided that due
consideration is given to any heterogeneity of the material. [9].

ISO 5725-2. It amplifies the general principles to be observed in designing experiments for the
numerical estimation of the precision of measurement methods by means of a collaborative inter-
laboratory experiment, provides a detailed practical description of the basic method for routine use
in estimating the precision of measurement methods, provides guidance to all personnel
concerned with designing, performing or analysing the results of the tests for estimating precision.
[10]

According to the ISO - 5725-2 standard - "Accuracy (trueness and precision)
of measurement methods and results - Part 2: Basic method for the determination
of repeatability and reproducibility of a standard measurement method", an essential step in
statistical approach is detection of the outliers among collected data.
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Two tests were performed — one in order to validate area measurement equipment/software (Low
End Demonstrator) and second in order to validate equipment for precise farming (High End
Demonstrator).

The first test was performed strictly according to the “Area measurement validation scheme” and
reported in the Application Test Bed [8].

The methodology and design of the second test is a very first attempt to test, validate and
certificate receivers for precise farming. Although the design is based on ISO — 5725, this
approach can still be discussed and modified, since 1ISO norm is very flexible and can be used in
many different tests.

For the area measurements, six parcels have been laid out with various sizes, shapes and
obstructions of the celestial sphere (see figure 9). Here, all area measurements are done and
repeated many times to construct a database of measurements with which calculations are done
on accuracies and outliers.

In relation to testing and validation of GNSS equipment it must be stressed that proper qualification
of the operator of the instrument is essential. The user must have a thorough understanding of
GNSS receivers. For this reason, in addition to the instruments certificates, operator certification
schemes are investigated by the JRC as reported in

[11]. The core of these schemes consists of lectures on GNSS background
information and demonstration elements as well as practical training. These lectures cover such
topics as:

- background of the GNSS systems

- accuracy issues

- relevant agency operating policies

- operation of GNSS equipment, basic troubleshooting
- data collection procedures

- data output | formats appropriate for Geographic Information Systems (GIS) and relational
databases (DB's)

The accompanying hand-on exercises comprise following:

- pre-planning, including data quality objectives, equipment and materials needed, logistics of
field data collection

- nhavigation to a given coordinate
- storing and transferring raw positional data
- data processing and outputting to a GIS data format

A training schema for farmers and field inspectors has been developed aimed at the promotion of
GNSS in the agricultural sector. The schema also provides hands-on exercises with GPS devices
and FieldFact demonstrators to the participants in these training sessions. The training schema
and the results thereof are reported in FieldFact Work Package (WP) 5.
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The certification schemes as described in this report are based on GPS and were developed more
or less independently. They are developed for specific groups within the agricultural sector. They
are therefore difficult to compare with each other in terms of basic requirements for GNSS
equipment.

On the longer term, a set of core requirements for certification of both devices and training for
operators needs to be established. This can lead to a classification of devices and will allow the
end user to determine the quality of the device and decide better which one suits best his specific
application.

Neither the FieldFact LED nor the HED will be formally certified through e.g. Navcert GmbH (see
section 4.2). Although the LED has been tested and passed all tests of the certification procedure,
a formal certification only makes sense for commercialised products, as has been discussed during
the FieldFact stakeholder council meetings.
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Figure 9. Parcel schema used for the validation procedure (source: FieldFact deliverable D.5.2).
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5 CONCLUSIONS & RECOMMENDATIONS

The Application Test Bed supports the process of the collection and processing of data for the LED
on parcel measurement, and the LED to update Land Parcel Information System (LPIS).

The FieldFact HED application allows for collection of field data (parcel data, management zones
and biomass maps) and translates these datasets to an application advice for variable rate
application. This advice can be exported as an instruction map for VRA and can subsequently be
loaded onto hardware that is able to perform a Variable Rate Application in the field.

The LED and HED are successfully tested before being demonstrated at various FieldFact
occasions throughout Europe. Parcel measurements and parcel update application (LED) done on
a PDA was successfully tested several times during FieldFact external tests.

The VRA (HED) was successfully tested and modified several times. The tests with theoretic and
real (satellite image based) zoning maps with 3 classes (50%, 75% and 100% spraying) proved to
be successful. The spraying boom successfully adapted the spraying intensity as pre-defined by
the 3 zones.

The External Tests involving the LED and HED at Alterra, PPO and JRC have revealed a number
of shortcomings that have been tackled by upgrading the application accordingly. An external GPS
antenna makes for a better reception of the signal. A GPS-Gate simulation is added to allow for
indoor demonstrations of the system.

The described LED and HED testing elaborate the practical use of state of the art technology and
open geo standards, and as such complies with what has been reported in FIELDFACT-WP4-VEX-
DEL-4.1-3 (Spatial Data Issues) and FIELDFACT-WP4-TER-DEL-4.4-4.6 (Geodata Field Test
Report).

Certification of the HED and LED application through an independent organisation like NavCert
GmbH is recommended in case of commercial exploitation outside the FieldFact project.

Besides the application itself, certification of operators should be considered to ensure correct
handling of GNSS instruments related to the LED and HED application.
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