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FOREWORD 

This report is prepared in the framework of the FieldFact project.  

The GALILEO Joint Undertaking (GJU) initiated the FieldFact project for the introduction and 
promotion of GNSS in the agricultural community. It is co-financed by GJU under the 6th 
Framework Programme. There are six consortium partners participating in the project - Alterra, 
Vexcel (as per 1st of February 2007 replaced by TerraSphere) and PPO all from the Netherlands; 
University of Warmia and Mazury (UWM) from Poland; Ekotoxa Opava from the Czech Republic 
and the European Commission’s Joint Research Centre. Starting the 1st of February 2007, the 
business activities of Vexcel were terminated and the remaining work in the project has been 
transferred to TerraSphere,  

In the agricultural sector, GNSS applications have not yet been widely used, even though interest 
in them has been on the rise. They require investments in equipment, but also in specialized 
inputs, services and skills. The pace of adoption of precision agriculture has slowed in recent years 
compared to the mid- and late 90’s. Occasional inadequate accuracy, availability, reliability and 
continuity of the Signal in Space (SIS) of current GNSS and a lack of beneficiary applications have 
hindered the spread of GNSS use as well. The opinion of the user community on the possible 
benefits of GNSS is changing however, influenced by a number of external and internal factors. 
Production chain parties and governments demand more extensive and accurate documentation 
including spatial data on the agricultural production process, the production site, and agricultural 
products. On the technical side, equipment is getting cheaper, more energy efficient, more 
advanced, and readily available to the user community.  

GALILEO is expected to accelerate the use of GNSS by the agricultural community by reducing the 
currently existing barriers in the field of accuracy, availability, reliability and continuity of the SIS. In 
combination with the mentioned developments and change of opinion in the user community, this 
leads to new opportunities and new feasible applications in agriculture. 
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EXECUTIVE SUMMARY 

From August 2006 to March 2009, the FieldFact project has examined the opportunities of GNSS 
use in agriculture. The current state of GNSS applications in agriculture was examined and priority 
applications were identified. The project performed an extensive promotion and training campaign 
on the use of GNSS applications and the opportunities of the European GNSS (EGNOS and 
Galileo) in agriculture. This campaign was supported by the development and testing of identified 
priority applications as demonstrators of GNSS applications. Major input and feedback was 
provided in the course of the project through the FieldFact Stakeholder Council and through 
various stakeholder meetings that were organised in the frame of the project. 

The Results Analysis Report describes the work performed in the activity Results Analysis as 
defined in work package 7 (Results Analysis) of the FieldFact project. The Results Analysis 
critically analyses the results of the FieldFact project in conjunction with the objectives stated 
earlier in the project. This was performed using the Logical Framework Approach that uses the 
structure of the project and the logical connections between project activities, project outputs and 
the projects objectives. This structure was used to analyze the effectiveness of the project in 
relation to the stated objectives. It describes how the short term project objectives were achieved 
and provides feedback from the project to the medium and long term objectives. 

Besides, this Results Analysis Report describes the remaining open points and barriers for the 
introduction of GNSS in the agricultural sector as identified by the project and maps these open 
points and barriers against the applications enablers (technology, market, regulation, standards 
and certification, awareness and training).  

Results of the critical analysis presented in this report are assumed to be valuable input for future 
projects and initiatives that deal with either research on GNSS use in agriculture or with the further 
exploitation and commercialization of GNSS solutions in general and more specific the further 
development of the priority applications that were examined, developed and promoted in the 
FieldFact project. 
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1 INTRODUCTION 

1.1 Purpose and scope 

The Results Analysis critically analyses the results of the FieldFact project in conjunction with the 
short as well as the medium and long-term goals that were formulated in the Critical Analysis 
Phase and that were the basis of the Implementation Plan. Using the Logical Framework Approach 
(LFA) as the methodological basis, it critically analyses the projects activities and outputs in 
relation to the project objectives. It describes how the short-term objectives were fulfilled by the 
activities performed in the project and it provides feedback from the projects activities and outputs 
to the medium and long term objectives. 

Besides, this Results Analysis Report describes the remaining open points and barriers for the 
introduction of GNSS in the agricultural sector as identified by the project and maps these open 
points and barriers against the applications enablers (technology, market, regulation, standards 
and certification, awareness and training).  

According to the Statement of Work (SoW), the following activities are covered in this report: 

·  ACT-23 - a critical analysis of the results of the implementation phase in order to evaluate the 
achievement of the Project objectives (the short-term objectives)  

·  ACT-24 - a critical analysis of the results of the implementation phase in order to provide 
feedback to the medium/long- term objectives.  

·  ACT-25 - identify the remaining open points and barriers for the complete uptake of 
EGNOS/Galileo applications for the addressed user community.  

·  ACT-26 - The identified open points and barriers will be mapped against the applications 
enablers (technology, market, regulation, standards and certification, awareness and training)  

Chapter 2 of this document describes the work performed in the Results Analysis and the 
methodology used to critically analyze the project results. In Chapter 3, the results of this critical 
analysis are described. It focuses on the project objectives in relation to the activities and outputs 
of the project and on the remaining open points and barriers. Chapter 4 summarizes the 
conclusions and gives recommendations for future activities. 

1.2 Intended audience / Classification  

The Result Analysis report describes the critical analysis of the results of work performed in the 
Implementation phase of the FieldFact project in relation to the stated project objectives. It 
describes relevant results, benefits and lessons learned from the project. Thus, it contains valuable 
information for a broad audience interested in the application of GNSS and the added value of 
EGNOS and Galileo in the agricultural community. This document is therefore classified as 
PUBLIC.  

The intended audience of this document is threefold: 

FieldFact project 

The Results Analysis Phase critically analyzes the results of the FieldFact project. This results in a 
set of conclusions, lessons learned and recommendations that can serve as major input for further 
dissemination within (awareness campaign in Results Analysis) and especially beyond (e.g. future 
projects, publications etc.) the project.    
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GSA 

The Results Analysis Report will provide GSA with feedback on the results of FieldFact project 
activities and on fulfilment of the identified short and medium and long term goals. It is therefore a 
major information source for GSA to evaluate the achievements of the project, to identify open 
points and barriers from the standpoint of the agricultural community and to learn about 
recommendations for further application development, guidelines and for the optimization of 
EGNOS and the Galileo mission. 

General public interested in application of GNSS in agriculture 

The Result Analysis reports on relevant conclusions, recommendations and lessons learned in the 
project. It is therefore of major relevance especially for an audience that is professionally interested 
in the application of GNSS in agriculture. It will also give insight to the added value and major 
opportunities of the use of the European GNSS (EGNOS, Galileo) in the agricultural community. 

1.3 Associated documentation 

This list states the project documents that were used as input documents for the elaboration of this 
document: 

1. Statement of Work. GALILEO Research and Development Activities, Second Call, Area 1A, 
GNSS for Special User Community. Ref.: GJU/04/2412-SOW/MM/fk, Issue 1, 26/05/2004. 
Galileo Joint Undertaking, Brussels; 

2. FieldFact Proposal, Financial, Management and Administrative Tender. Introduction and 
Promotion of GNSS in Agriculture, version 1.0.1, July 2006. 

3. FieldFact Proposal, Technical Tender. Introduction and Promotion of GNSS in Agriculture, 
version 1.0.1, July 2006. 

4. Stakeholder Community - Agriculture and GNSS, issue 2.5, September 2008. Reference 
FIELDFACT-WP7-JRC-DEL-1.1-1.5 

5. Potential major GNSS application and major barriers to GNSS use, version 1.0, February 2008. 
Reference FIELDFACT-WP7-JRC-DEL-1.8. 

6. Critical Analysis Report, The state and future of GNSS in Agriculture Europe 2007, version 1.1, 
September 2008. Reference FIELDFACT-WP2-EKO-DEL-2-2.  

7. Requirements Report, Software Requirements and Recommendations for Demonstrators, 
Spatial data use, Training and Promotion, version 1.0, January 2008. Reference FIELDFACT-
WP2-EKO-DEL-2.4. 

8. Functional and Non-functional Analysis and User-Interface Design for FieldFact Low End 
Demonstrator, version 1.1, July 2008. Reference FIELDFACT-WP3-ALT-DEL-3.3. 

9. Architectural Model Report for FieldFact demonstrator applications, version 1.1, July 2008. 
Reference FIELDFACT-WP3-ALT-DEL-3.4. 

10. Functional and Non-functional Analysis and User-Interface Design for the FieldFact High End 
Demonstrator, version 1.1, July 2008. Reference FIELDFACT-WP3-ALT-DEL-3.5. 

11. Release Report for second release of the FieldFact demonstrators, version 1.1, January 2009. 
Reference: FIELDFACT-WP3-ALT-DEL-3.7. 

12. User Manual and Context Sensitive Help, version 1.1, February 2009. Reference FIELDFACT-
WP6-PPO-DEL-3.8. 
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13. Application Test Bed, version 2.0, September 2007. (Reference: FIELDFACT-WP5-UWM-DEL-
5.2) 

14. Area Measurement Test Reports, Issue 2.2, March 2009. Reference FIELDFACT-WP5-UWM-
DEL-5.4. 

15. Training, Training Report, Issue 1.2, April 2009. Reference: FIELDFACT-WP5-UWM-DEL-5.5-
5.6. 

16. Promotion Plan, version 1.0, March 2007. Reference FIELDFACT-WP6-PPO-DEL-6.1. 

17. Production and Dissemination of Promotion Materials, version 1.0, September 2008. Reference 
FIELDFACT-WP6-PPO-DEL-6.2-6.6. 

18. Events on GNSS in Agriculture, D.6.3; 6.5 Integrated Report and D.1.9 Stakeholder Views on 
Promotion Channels, Issue 1.2, April 2009. Reference FIELDFACT-WP6-PPO-DEL-6.3-6.5-1.9 

19. Articles in Agricultural Magazines, Proceedings and on Websites, D.6.4; 6.7 Integrated Report, 
issue 1.1, April 2009. Reference FIELDFACT-WP6-PPO-DEL-6.4-6.7. 

1.4 Reference Documentation 

1. Cockburn, Alistair, “Basic Use Case Template”, Oct. 1998. Available on 
http://members.aol.com/acockburn/papers/uctempla.htm  

2. NavCert corporate website. URL: http://www.tuev-sued.de/navcert/en. Accessed on 20 March 
2009.  

3. Kay, S., Milenov, P. (2007). Status of the implementation of LPIS in the EU member states. 
DG-JRC, IPSC, Agriculture Unit. 

4. Grzebellus, M. (2008). New GPS-based methods for area measurement approved by the EC. 
Presentation at the GNSS workshop. Dublin 11.04.2008. 

5. Logical Framework Approach page on wikipedia:  
http://en.wikipedia.org/wiki/Logical_framework_approach  Accessed on 16 September 2009. 

6. Lauchlin J., Jordan G., (1998). Logic Models, a tool for telling your program’s performance 
story, internet-paper: http://pmn.net/library/Logic.htm. Accessed on on 16 September 2009. 

1.5 Abbreviations and Acronyms 

ACT Activity 

AUC Agricultural User Community 

CAP Common Agricultural Policy 

CAR Critical Analysis Review 

DEL Deliverable 

DGPS Differential GPS 

EC European Commission 

EDI Electronic Data Interchange 

EGNOS European Geostationary Navigation Overlay Service 

EU European Union 
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FAO Food and Agriculture Organisation 

FMS Farm Management System 

FP7 European 7th Framework Program 

GIS Geographical Information System 

GJU GALILEO Joint Undertaking 

GML Geographical Markup Language 

GNSS Global Navigation Satellite System 

GPS Global Positioning System 

GPX GPS eXchange Format 

GPRS General Packet Radio Service 

GSA GNSS Supervisory Authority 

HED High End Demonstrator 

INSPIRE Infrastructure for Spatial Information in the European Community 

ISO International Organization for Standardization 

IT Information Technology 

ICT Information and Communication Technology 

JRC Joint Research Centre of the EC 

KML Keyhole Markup Language 

LED Low End Demonstrator 

LFA Logic Framework Approach 

LPIS Land Parcel Information System 

OGC Open Geospatial Consortium 

PDA Personal Digital Assistant 

RTK Real Time Kinematic 

SDI Spatial Data Infrastructure 

SIS Signal in Space 

SoW Statement of Work 

UWM University of Warmia and Mazury 

VRA Variable Rate Application 

WP  Work Package 

XML Extensible Markup Language 
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2 DESCRIPTION OF THE WORK CARRIED OUT 

2.1 Introduction 

This chapter describes the work carried out in order to perform the Results Analysis. The Results 
Analysis performs a critical analysis of the work carried out in the Implementation phase of the 
FieldFact project. The Critical Analysis was performed by reviewing the project activities and the 
project outputs in the Implementation phase in relation to the identified short, medium and long 
term objectives of the project. The activities in the implementation phase have been defined in the 
Action Plan (reference: FIELDFACT-WP0-ALT-DEL-D.0.3). This critical analysis focuses on the 
Project’s short, medium and long-term objectives as identified during the preceding Critical 
Analysis Phase of the project and reported in the Critical Analysis Report (reference: FIELDFACT-
WP2-EKO-DEL-D.2.2). 

In order to analyze the results from the implementation phase with regards to the project’s 
objectives we have to deal with the complexity arising from it. The output and outcomes of 
activities related to the short term objectives (projects’ objectives) can be ‘measured’. Short-term 
objectives have been clearly formulated and were directly translated into project activities.  

More complex is the analysis towards medium and long-term objectives. This requires another 
approach, a more qualitative approach because:  

·  These objectives are set for medium and long term, in other words beyond the scope of the 
project; 

·  These objectives are also influenced by factors outside the project; 

·  These objectives are focused on all applications and regions, while the project only addresses 
a few. 

In order to deal with this complexity in this analysis we have taken up the philosophy behind the 
Logical Framework methodology. This methodology is a standard in assessing development 
projects, and for instance the Food and Agriculture Organisation (FAO) and other donor 
organizations have adopted this Logical Framework Approach (LFA) as their project management 
and monitoring methodology.  

2.2 The Logical Framework Approach (LFA) 

LFA is a standard methodology to plan, monitor and evaluate projects (see the LFA page on 
wikipedia1). The LFA methodology is based on the logic of direct causality and attribution of 
activities through their outputs towards the project objectives: Activities lead to outputs and outputs 
lead to realization of short-term objectives. The same outputs and the realization of short-term 
objectives can subsequently be attributed to medium and long term objectives, although direct 
causality is often difficult to determine.  

Determining and evaluating the causality between the outputs and the short-term objectives can 
assess a project’s effectiveness. The project’s contribution to overall goals is the attribution of the 
outcomes to medium and long-term objectives.  

                                                
1 http://en.wikipedia.org/wiki/Logical_framework_approach  
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In this task, we have adopted the philosophy of the LFA and transferred it to the situation and 
purpose of this critical analysis. It is not our intention to adhere to this specific method but to follow 
the approach as a guideline for this analysis.  

In order to implement the LFA philosophy in this task we have chosen, as a first step, to use a 
graphical mapping to link aims, activities, outcomes and objectives. This is done with the so-called 
Logic Chart or Logic Model2. The Logic Model describes the project’s causality chain and provides 
a structured guidance to make a step-by-step analysis of results, impacts and achievements. The 
Logic Model is briefly introduced in paragraph 2.3. 

2.3 The Logic Model 

The Logic model provides an overview of the intended outcomes of a project and the context it is 
operating in. Figure 1 provides an overview. 

 

Figure 1 - Chain of causalities in 'the logic model ' as a blue print of a project. 

By putting the goals, activities as well as the outputs in a graph, already a clear picture of what the 
project is about can be made. In addition, the outcomes (short term objectives in our case) and 
impact can be assessed for each output to see what their effect can be. 

We have used the Logic Model as a framework for the evaluation of our activities and outcomes in 
the context of our planned work and intended results. 

2.4 FieldFact results analysis methodology 

Using the above-mentioned LFA approach, FieldFact has compiled a methodology for this results 
analysis.  

The implementation phase of FieldFact comprises the activities carried out to contribute or reach 
the objectives set out in the preceding phase. These objectives have been grouped in short-term 
objectives (objectives to be reached by the project) medium term objectives (objectives to handle 
the project’s results) and long-term objectives (objectives overarching this and other projects).  

                                                
2 J. Lauchlin and G. Jordan, 1998, Logic Models, a tool for telling your program’s performance 

story, internet-paper: http://pmn.net/library/Logic.htm 
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A first linkage between project activities and short-term objectives was determined in a relative 
straightforward manner, by mapping these objective and the sub-objectives to the projects 
activities and outputs. As a result of this analysis process, for each of the short-term objectives an 
evaluation table has been composed containing for each sub-objective the respective level of 
achievement of the sub-objective, a reference to the relevant project deliverable(s) and an 
explaining comment motivating the level of achievement. 

The level of achievement of the sub-objectives is expressed using the following classification: 

- Yes – the sub-objective has been achieved; 

- Partly - the sub-objective has been partly achieved; 

- No – the sub-objective has not been achieved. 

To further analyse the achievement of short term and medium and long term objectives we have 
used the LFA methodology to describe a causal flow of the activities, their outcomes, goals and 
purposes as set out in the Action Plan (reference: FIELDFACT-WP0-ALT-DEL-0.3). The causal 
relationships are each based on assumptions made during the setup of the project. Through its 
explicit graphical representation LFA provides a means to discuss the causal flow as well as these 
assumptions in order to provide a critical analysis of the activities in the implementation phase. 

With the aid of the LFA methodology as described above we have assessed the results of the 
activities performed in each work package. This task consisted of reviewing and critically analysing 
the work package activities and results through the formal project deliverables (reports), but also 
the developed software and the collective experience and lessons learned. These results were first 
of all analysed in the light of the defined short and medium and long-term objectives. In addition, 
the critical analysis also explicitly focused on the identification of experiences, conclusions and 
lessons learned that are not directly related to the defined objectives mentioned above but that 
nevertheless are assumed to be of importance for future activities in the area of GNSS applications 
in the agricultural community.  

2.5 Determination of the remaining open points and barriers 

The open points and barriers for GNSS use in the agricultural community were examined in the 
FieldFact work package on the Stakeholder Platform (WP 1) and were reported in the FieldFact 
deliverable Potential major GNSS application and major barriers to GNSS use (reference: 
FIELDFACT-WP1-JRC-DEL-1.8). In order to reflect the most recent developments, the open points 
and barriers identified in that deliverable were critically reviewed and updated where necessary. In 
addition, the open points and barriers have been mapped to against the applications enablers 
(technology, market, regulation, standards and certification, awareness and training). 
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3 RESULTS OF WORK CARRIED OUT 

3.1 Introduction 

The Results Analysis critically analyses the results of the project and evaluates the lessons learned 
and experiences in the FieldFact project following the LFA methodology described in Chapter 2.  

Paragraph 3.2 depicts the project structure in terms of activities, outputs and objectives in the form 
of a Logic Chart. This chart is subsequently used as an instrument to critically analyze the results 
of the Implementation Phase of the FieldFact project. The achievement of the short term (project) 
objectives is described in paragraph 3.3, while paragraph 3.4 evaluates the project results in the 
framework of the medium and long-term objectives (that go beyond the timeframe of the project). 

In paragraph 3.5 the remaining open points and barriers for introduction of Galileo and EGNOS in 
the agricultural community are addressed. These open points and barriers are mapped against the 
application enablers: technology, market, regulation, standards and certification; and awareness 
and training. In the course of the FieldFact project, this topic was already elaborated in the 
deliverable report Potential major GNSS application and major barriers to GNSS use (reference 
FIELDFACT-WP7-JRC-DEL-1.8). In order to reflect the most recent developments, the open points 
and barriers identified in that deliverable were reviewed and updated where necessary. 

3.2 FieldFact Logic Chart 

In Figure 2 of Error! Reference source not found.  the FieldFact project, from main goals to 
outputs, is described in the form of a Logic Chart: a graphical tool belonging to the LFA 
methodology. The graph describes how goals lead to objectives and objectives to activities.  

In the following paragraphs, the same Logic Chart notation is used to link the project outputs 
depicted in Figure 2 to the short term goals (paragraph 3.3) and the medium and long term goals 
(paragraph 3.4) respectively, as the basis to analyse the effectiveness of the project towards the 
achievement of the short term objectives and the contribution of the project to the medium and long 
term objectives. 

3.3 Analysis of the identified short-term objectives 

3.3.1 Introduction 

The application of the Logical Framework Approach on the FieldFact project has resulted in the 
Logic Chart that is shown in paragraph 3.2.  

Paragraph 3.3 elaborates on the critical analysis of the results of the Implementation Phase with 
regard to the individual FieldFact short-term objectives. Therefore, these short-term objectives are 
observed in relation with the dependencies that exist with the projects activities and outputs that 
were determined through the LFA ( 

Figure 3). 

For every individual short-term objective, the project activities performed to reach that objective are 
briefly described. Moreover, the project outputs that have contributed to the achievement of the 
objective are described and a short assessment regarding the fulfilment of the objective is 
provided. Wherever applicable, relevant observations and conclusions from the FieldFact project 
that are directly related to the objective are reported and recommendations are made. 
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The achievement of individual short term objectives and their sub-objectives are described in terms 
of the level of achievement of sub-objectives and a reference to the FieldFact deliverable(s) that 
contributed to the achievement. 

 

3.3.2 Objective S1 - Develop functional and non-functional requirements for demonstrators 

Activities performed 

The project has in the Implementation Phase developed a set of functional and non-functional 
requirements for demonstrators that implement the priority applications that were identified in the 
Critical Analysis Review (CAR). Requirements have been presented in the form of a requirements 
database that provides a clear and logical structure. The requirements account among others for 
identified regulatory requirements in the area of the identified priority applications (as described in 
the CAR). They are aimed at attracting the intended audience by focusing on the identified priority 
applications that are relevant to the majority of European farmers (parcel area measurement in the 
Low End Demonstrator (LED)) and on demonstration of the principles of precision farming that 
bring direct benefits to farmers (Variable Rate Application (VRA) in the High End Demonstrator 
(HED)). 

Relevant project outputs: 

·  The performed analysis of GNSS use in agriculture  
The outputs provided in the Critical Analysis Phase and the description of the identified 
priority applications formed the foundation for the development of functional and non-
functional requirements for the demonstrators. 

·  Outputs of Stakeholder Council meetings and local stakeholder consultations  
In the course of the project, the stakeholders have provided the project with valuable inputs 
and feedback regarding the identified as well as additional requirements 

Evaluation 

The developed requirements for FieldFact demonstrator applications have proved to be a valuable 
basis for the definition of detailed demonstrator specifications and the development of user-
interface designs, thus contributing to further development of the demonstrator applications in the 
work package applications. The requirements proved to be complete although a few of the 
identified requirements were not or only partly included. Requirements have served as a cross 
reference for the application developers and can in future projects be used as a first reference for 
similar GNSS applications in the agricultural community. 

 

3.3.3 Objective S2 – Develop detailed specifications for demonstrator development 

Activities performed 

The demonstrator requirements were prioritized using, among others, the early results of the 
stakeholder meetings. In the process of detailing the specifications, a few specific requirements 
were deviated from or even omitted. These deviations have been documented through design 
decisions. The resulting specifications were described in the Functional and Non-Functional 
Design Document for the demonstrators (reference FIELDFACT-WP3-ALT-DEL-3.3 and 
FIELDFACT-WP3-ALT-DEL-3.5). This document also includes a cross-reference matrix between 
requirements and specifications. 

Relevant project outputs: 
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·  Requirements list  
All inputs and feedbacks regarding requirements for priority applications were collected and 
integrated in the requirements for FieldFact demonstrator applications that were published 
as a requirements list in the Requirements Report (reference FIELDFACT-WP2-EKO-DEL-
2.4). This list formed the basis for further prioritization and the subsequent translation of 
requirements to functional and non-functional specifications and an appropriate user-
interface design. 

·  Outputs of Stakeholder Council meetings and local stakeholder consultations  
Discussions on Stakeholder meetings and the recommendations and feedback for the 
Stakeholder Council have helped tremendously in further detailing the identified 
requirements and to elaborate these into a functional and non-functional analysis of 
demonstrator specifications and a derived user-interface design. 

·  Spatial Data output  
The deliverables for the work package on Spatial Data Issues elaborate on the 
requirements for GNSS applications in agriculture regarding spatial data. These 
requirements have been integrated in the demonstrator specifications. 

Evaluation 

In retrospect, this objective would have been better described as “prioritization of requirements and 
elaboration of detailed demonstrator specifications”. The performed prioritization of requirements 
was an important first step towards the detailed specifications needed as the foundation for 
implementation of the demonstrator applications. The resulting functional and non-functional 
analysis and the related user-interface design that were produced for both the LED and the HED 
have proven to be a good basis for the development of the demonstrator applications by the 
application developers. An aspect that has highly contributed to the quality of the demonstrator 
specifications is the use of Use Cases. 

Use Case descriptions for functional application design  

The use of Use Cases as a ways to formulate the functional specifications has been particularly 
valuable and can be recommended as a firm basis for the development of understandable and 
easy to read functional specifications. 

The functional specifications of the demonstrator applications have been elaborated as a series of 
Use Cases. Use Cases are a common way of expressing functional requirements of IT 
applications. The experiences with the use of such Use Case descriptions in the FieldFact project 
were very positive. The template forces to use a comprehensive structure for the elaboration of 
functional specifications. This structured approach proved to be very useful as a base for 
downstream application development. We also experienced that it provides the basis for a 
comprehensive and easily readable functional design, also for readers that are not directly involved 
in application design and development. 

As a basis for the Use Case descriptions we have used a slightly adapted version of a commonly 
used use case template as described by Cockburn (1998). To maintain readability we have omitted 
the extensions and sub-variations sections. Whenever extensions or sub-variations occur, they 
have been described as part of the Use Case description. Additionally to the Use Case description 
we have for every Use Case included a compliancy table that describes the compliancy of the Use 
Case with (part of) the functional requirements that were identified in the Requirements Report 
(reference: FIELDFACT-WP2-EKO-DEL-2.4). Appendix 3 describes the Use Case template used. 
The design documents that were delivered for the respective demonstrator applications contain the 
detailed Use Cases and can be referred to for additional information. It concerns the Functional 
and Non-functional Analysis and User-Interface Design for the FieldFact Low End Demonstrator 
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(reference: FIELDFACT-WP3-ALT-DEL-3.3) and the Functional and Non-functional Analysis and 
User-Interface Design for the FieldFact High End Demonstrator (reference: FIELDFACT-WP3-ALT-
DEL-3.5). 

We can on the basis of the FieldFact experiences recommend application developers to apply Use 
Case descriptions as a means of expressing functional requirements of IT applications. We also 
encourage the use of the (simplified) Use Case description template provided by the project. 

 

3.3.4 Objective S3 – Develop and test demonstrators 

Activities performed 

Two demonstrator applications were implemented according to the developed functional and non-
functional specifications and the respective user-interface designs. An incremental development 
approach was used. Both demonstrators were tested using the developed Application Test Bed. 
Both demonstrators were used during the promotion events that were organized in the FieldFact 
project and in several other attended events. Due to the required preparation and the fact that the 
necessary hard- and software is not usually available at training sites, the HED was not used in the 
training sessions organized as part of the project.  

Relevant project outputs: 

·  FieldFact Reference Architecture  
Inputs from the requirements analysis as well as input and recommendations of the 
Stakeholder Council resulted in a basic set of non-functional requirements that was used to 
set up a reference architecture for GNSS supported applications in agriculture. This 
reference architecture was used as a basis for the implementation of the FieldFact 
demonstrators. The developed reference architecture reflects the common structure of farm 
based business processes and the related information exchange with external parties. It 
also takes into consideration important issues regarding requirements that are of major 
relevance for future application development in general and in the agricultural sector in 
particular, such as standardization issues and the requirement to integrate spatial data and 
Geographical Information Systems (GIS) into farms processes. The developed reference 
architecture is documented in the Architectural Model Report for FieldFact demonstrator 
applications (reference FIELDFACT-WP3-ALT-DEL-3.4).  

·  Application Test bed  
The application test bed that was developed in WP5, Testing and Training provides a 
methodology to test GNSS applications in agriculture. Specific testing procedures were 
developed to test the LED application (using guidelines on parcel measurement published 
by the European Commission (EC)) and the HED application. Detailed information on the 
designed test bed and on the testing procedures that have been performed to test the 
FieldFact demonstrators can be found in the FieldFact deliverables Application Test Bed 
(Reference: FIELDFACT-WP5-UWM-DEL-5.2) and Test Reports (Reference: FIELDFACT-
WP5-UWM-DEL-5.4). 

·  LED  
The purpose of the LED was to demonstrate the possibilities of applications using low-cost, 
mass-market handheld receivers in order to reach a large part of the agricultural user 
community. The LED application implements the priority applications parcel measurement 
and Land Parcel Information System (LPIS) updates. 

·  HED 
The purpose of the HED application was to show the advantages of creating geo-
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information by combining an accurate, reliable position signal with relevant data on farm 
and field level. It demonstrates that integration of applications and geo-data using GNSS 
provides valuable possibilities to improve the whole farm management cycle. The HED 
application implements the priority applications Variable Rate Application (VRA) and 
biomass monitoring. 

·  Spatial Data Infrastructure  
In the work package Spatial Data Issues a Spatial Data Infrastructure (SDI) was developed. 
This infrastructure stored the numerous spatial datasets that were required for the FieldFact 
demonstrators at various demonstrator locations.  

Evaluation 

The activities performed to develop the FieldFact demonstrators lead to the development and 
delivery of two successful demonstrators of GNSS use in agriculture. Both the LED and the HED 
proved to be valuable instruments in the FieldFact promotion and training events. They have 
attracted attention from different groups of farmers and other stakeholders.  

The LED clearly showed that the use of GNSS applications in agriculture is not only restricted to 
large farms that are able to invest in expensive dedicated farm machinery. Using low cost devices 
and easy to use software it is possible to perform on-farm operations that can be used in on-farm 
management and can be exchanged with external (in the case of parcel measurement, 
governmental) parties.  

The HED on the other side showed that integration of applications, geo-data and knowledge using 
GNSS enables the improvement of the whole farm management cycle, optimizing operational 
processes but also providing new farm management data that can be implemented in future farm 
management.   

Moreover, it was demonstrated that even such integrated applications are within the reach of the 
majority of farmers. First of all, the LED was used as one of the applications to be integrated in the 
HED. Secondly, the HED was built up using low level components like PDA’s and a small, 
inexpensive sprayer. 

A few aspects of the demonstrator development formed an important basis for the success of the 
demonstrators and are therefore worth while to be mentioned shortly in this evaluation. 

Application Testing 

Regarding application testing, we can conclude that the FieldFact efforts to design a well defined 
application test bed and to thoroughly test the developed demonstrators was a crucial success 
factor for the project. An early design of the testing procedure, resulting in an application test bed, 
has provided the application developers with valuable information on the relevant details of GNSS 
technology and the impact of various factors on GNSS use in agriculture. Accepted standards, in 
particular the ISO – 5725-2 standard, were used as a basis for the test bed.  

The acceptance of such standardized and formalized test procedures that rely on a solid statistical 
foundation prove to be important to create the necessary level of trust in such procedures by 
stakeholders. For the specific testing of parcel measurement, notes and procedures issued by the 
EC and the Joint Research Centre (JRC) in the frame of the Common Agricultural Policy (CAP) 
policy were used. This has resulted in a sound testing procedure for measurement of land parcel 
areas and has even evolved to an official certification procedure that is currently accepted by 
NavCert. As part of the testing activities a first attempt was also made to validate and certificate 
receivers for precision farming. Altogether, these activities have significantly added to the 
acceptance and the acknowledgement of added value of using GNSS in agriculture. It creates a 
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basis of trust on the use of GNSS and especially on the use of EGNOS as a basis for applications 
that require meter to sub-meter precision. 

Detailed information on the designed test bed and on the testing procedures that have been 
performed to test the FieldFact demonstrators can be found in the FieldFact deliverables 
Application Test Bed (Reference: FIELDFACT-WP5-UWM-DEL-5.2) and Test Reports (Reference: 
FIELDFACT-WP5-UWM-DEL-5.4). 

Iterative application development 

It can be concluded that iterative application development in combination with the overall setup of 
the whole FieldFact project has resulted in well thought-out functionality and high quality 
demonstrator applications that responded to the needs of the agricultural community.  

The project setup provided the work package for application development with several 
mechanisms that allowed the provision of valuable input and feedback on the demonstrator 
functionality and techniques. The Stakeholder Council provided input, recommendations and 
feedback from the various stakeholder groups. These were taken up by the work package on 
Studies and Assessments to be converted into the demonstrator requirements. Besides, the 
Stakeholder Council provided direct feedback through their comments on the presented concepts 
and specifications and on actual demonstrations. The testing and training activities provided the 
development process with feedback on the software versions delivered in each iteration. The same 
applies to the feedback and experiences using the demonstrators in (especially the earlier 
planned) promotion activities.  

The concept of iterative development: has offered the opportunity to plug in the relevant input and 
feedback from the Stakeholder Council as well as from testing and training and promotion activities 
later in the project. It thus provided the opportunity to adjust the architecture and applications to 
reflect the feedback and to improve the quality of the final versions of the developed 
demonstrators. 

It should however also be realized that the application of an iterative approach in a project like 
FieldFact has its limitations. The fact that stakeholder council meetings should be planned well in 
advance and cannot be organized on demand of the application developers imposes constraints 
on the iterative approach. This also counts for the planning of promotion activities. In practice this 
has in the FieldFact project led to drastic adjustments to the application development planning in 
order to tune in efficiently with the planned stakeholder and promotion events.  

Iterative development can be recommended as a methodology to develop high quality applications 
that can optimally benefit from input and feedback of stakeholders in various stages of the 
development process. It should in general be considered however, that the application of an 
iterative approach in a project that uses a participative approach imposes the need to carefully plan 
the projects activities and to tune the planned iterations carefully in conjunction with other project 
activities and milestones. If well embedded into the project, an iterative development approach will 
provide the opportunity to adjust architecture and applications to feedback and thus highly improve 
the quality and usability of the final versions of developed applications. 

FieldFact reference architecture 

The developed FieldFact reference architecture reflects the common structure of farm based 
business processes and the related information exchange with external parties. It also takes into 
consideration important issues regarding requirements that are of major relevance for future 
application development in general and in the agricultural sector in particular, such as 
standardization issues and the requirement to integrate spatial data and GIS into farms processes. 
In the project the reference architecture provided a valuable framework for the implementation of 
the demonstrator applications, guaranteeing the compliance with relevant non-functional and 
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technical requirements. Moreover, the developed architecture can serve as reference architecture 
to set up future GNSS, and especially EGNOS and Galileo supported applications in the 
agricultural community. Due to its generic nature, we also believe that it could serve as reference 
architecture for many applications in other domains. We therefore recommend this architecture as 
a basis for developing architecturally sound GNSS applications, especially but not exclusively in 
agriculture. 

Appendix 2 contains a schema and a summarized description of the developed reference 
architecture for GNSS applications. For an extensive explanation on the reference architecture we 
refer to the Architectural Model Report for FieldFact demonstrator applications (reference: 
FIELDFACT-WP3-ALT-DEL-3.4). 

Need for degradability 

The developed FieldFact reference architecture is based on a set of modern IT standards. In 
practice these standards are strongly connected to the availability of IT infrastructures like for 
example the Internet and mobile/wireless communication networks. In the course of the project it 
became evident that is was of great importance that the demonstrator applications are able to fully 
function even if these infrastructures are unavailable (degradability). At this very moment, in rural 
Europe one can for example not expect to have continuous access to communication 
infrastructures. Access to (wireless) Internet and to remote services like GPRS cannot yet be taken 
for granted in such environments. This means that fall-back mechanisms for certain critical 
interfaces (like for instance data transfer from field equipment to Farm Management System 
(FMS)) needed to be available in the demonstrator applications. 

In retrospect to the use of the developed reference architecture when developing and exploiting the 
FieldFact demonstrator applications, it is clear that the set up of GNSS applications in agriculture in 
general, using a service oriented distributed approach, currently still demands for reliable fall-back 
mechanisms. We therefore recommend future initiatives to account for degradability of GNSS 
applications in agriculture by the implementation of fallback mechanisms. 

Potential of low cost, mass-market applications  

Already in the initial phase of the project, it was recognized that there was a need to examine the 
possibilities of using low cost applications that can be operated using mass-market devices with 
built in GNSS receiver (like for instance PDA’s or smart phones). This issue was supported by the 
selection of a priority application (parcel measurement) that could be used as an example of this 
type of application.  It was subsequently addressed by the implementation and the use of such 
applications into the FieldFact promotion and training activities.  The LED was specifically 
developed to show the opportunities of applications on relatively cheap mass-market devices that 
are affordable for and can be used by the majority of members of the agricultural community. 

In the course of the project, several professional manufacturers launched parcel measurement 
applications for farmers. On one hand, this supported our initial ideas on the market potential of 
such products. On the other hand, these developments lead to a decrease of the level of 
innovation of a parcel measurement application during the project. Nevertheless, parcel 
measurement proved to be a clear and simple application that can be easily demonstrated in the 
organized demonstration events.  

The developed LED was also integrated into the HED application. Thus, the project also proved 
that “low end” applications are not just suited to perform specific limited (but nevertheless 
important) areas of application, but can also be integrated into more complex operational “high 
end” applications that supports the full farm management cycle. The fact that such cheap and 
simple applications can also be efficiently used in more complex high end integrated applications is 
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a great enabler to motivate farmers to make the first step in GNSS use, realizing that it might be a 
first step towards more efficient and profitable farming using GNSS supported precision farming.  

Potential of high end, integrated GNSS supported applications 

The full advantage of the use of GNSS in agriculture comes forward when GNSS positioning can 
be integrated into the full farm management cycle. Such high end applications usually involve the 
integration of various internal and external (spatial) datasets and sub-applications. It usually 
involves the use of dedicated receiver integrated with sensors and machine monitors in precision 
agriculture and the creation and integration of spatial information into the business process in order 
to support on-farm operations and farm management decisions. 

The audience at FieldFact promotion and training events were very interested in the way we 
managed to integrate different types of spatial information from different internal and external 
sources into a central (farm management) system and were able to translate this to operational 
instructions for VRA in the HED. It was possible to acquire fairly up-to-date optical satellite imagery 
as a basis for the biomass maps, proving the availability of imagery for biomass mapping. Farmers 
and experts with local field knowledge were able to acknowledge and explain all major features of 
the biomass maps. The level of detail and accuracy of the maps impressed industry 
representatives. The professional introduction of the VRA on John Deere farm machines will surely 
generate even more interest in such high-end applications 

Potential of GNSS applications using EGNOS and Galileo 

The FieldFact demonstrators have proved in practice that the support of EGNOS in agricultural 
applications can greatly improve the performance of these applications. A mass-market device with 
an EGNOS receiver in combination with the LED software developed in the FieldFact project 
appeared to be sufficient to measure parcels. It is also clear that EGNOS can play an important 
role in enabling certain precision agriculture applications that require limited (meter) accuracy. Both 
in the LED and the HED, the use of the EGNOS signal leads to a significant improvement of 
performance and is thus also an important motivator for users to adopt GNSS use. 

Another proof of the added value of EGNOS is the fact that an EGNOS supported receiver has 
already received the highest category level of certification in the parcel measurement certification 
procedure of NavCert.  

Even more than the EGNOS system, the future Galileo system could improve the performance of 
GNSS applications in the agricultural sector. The benefits of improved accuracy and precision are 
obvious. Moreover, the Galileo discriminators will enable the development of a new field of 
applications. The provision of Signal in Space (SIS) authentication and the integrity signal open 
new, innovative possibilities, especially in the field of so-called legislative applications. Through the 
authenticated signal GNSS users can provide a proof of evidence that performed operations and 
registered data are based upon the Galileo GNSS, while at the same time the integrity message 
provides a proof of the quality of the measured positioning data. 

 

3.3.5 Objective S4 - Prepare a set of recommendations for training and promotion 

A set of recommendations for training and promotion was developed as an integrated part of the 
requirements analysis of the FieldFact project.  

Activities performed 

In the process of requirements analysis, as performed in WP 2 Studies and Assessments, a 
dedicated activity was performed to identify and define the needs and requirements for the training 
and promotion campaign that was to be performed by the project. The goal was to compile a (non-
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exhaustive) set of recommendations that could be used as input to complete the description of 
training and demonstration activities mentioned in the project proposal and in the draft Promotion 
Plan in the respective work packages. The input for these recommendations originated primarily 
from the stakeholder consultations (Stakeholder Council as well as local stakeholder meetings) 
and from project partners previous experience with the setup and organization of similar 
demonstration events.   

Relevant project outputs: 

·  Outputs of Stakeholder Council meetings and local stakeholder consultations  
In the course of the project, the stakeholders have provided the project with valuable inputs 
and recommendations regarding specific aspects concerning especially the promotion 
activities.  

Evaluation 

The elaboration of recommendations for training and promotion has supported the respective work 
packages with the organization and setup of training and promotion events. Collection of the 
recommendations has focused the project team on some of the important aspects for promotion 
and training. Some examples are the clear focus on the added value of Galileo and EGNOS in 
promotion activities and the emphasis on the importance of openness and data-exchange with the 
outside world. It definitely had repercussions on the activities in other work packages. The 
demonstrator applications were for example developed to clearly show the possibility of interaction 
with the FMS and the outside world and were geared towards the demonstration of e.g. a 
(simulated) integrity indicator. 

Inputs for the stakeholder platform have added for example the recommendation to emphasise the 
differences and complementary advantages of Galileo programme in comparison to already 
existing GNSS systems without disqualification of the current applications and not to discourage 
potential users by creating unrealistic expectations.  

 

3.3.6 Objective S5 - To organize and implement training and promotion events attracting a wide 
audience 

Activities performed 

The FieldFact project organized a successful training and promotion campaign. A training 
curriculum on GNSS use in agriculture is developed, targeting at the identified relevant user 
groups. Based on this curriculum, training events were organized. The promotion campaign was 
built around the set-up that was presented in the FieldFact promotion plan (reference: 
FIELDFACT-WP6-PPO-DEL-6.1).  

Relevant project outputs: 

·  Articles, presentations and publications  
Articles and publications were produced in various media, varying from agricultural 
magazines and agricultural websites to scientific publications for several congresses. 
Supporting training and demonstration events as well as lectures and paper presentations, 
numerous presentations were delivered. 

·  LED / HED  
The FieldFact demonstrators were a major supporting instrument used in the course of 
training as well as demonstration events. Education on GNSS in agriculture and promotion 
of GNSS and especially the advantages of EGNOS and Galileo in agricultural applications 
could be founded and well explained by demonstration of the LED and HED. 
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·  Training material  
A training curriculum was developed for 3 target groups that require different training 
approach: Farmers, inspectors and precision agriculture users. A training book was 
produced to be used for the training sessions and several trainings were performed. 

·  Promotion material  
Promotion material focussed on the three target groups that were identified in the 
promotion plan: farmers, agribusiness and government. The main objectives for the 
development of promotion material were: to provide a recognizable FieldFact project 
identity, to inform the audience on technical information regarding GNSS use in agriculture 
and to support the FieldFact demonstrations on practical application of GNSS. 

·  FieldFact website  
Through the FieldFact website, relevant information on the project, the events organized 
and attended by the projects and the products delivered by the project are published.  

Evaluation 

A total of six training events were organized with a total of 470 attendants. A curriculum was 
developed and was supported by a training book. In the frame of the promotion campaign the 
FieldFact project has organized three major GNSS events in agriculture and has attended 
numerous other events related to GNSS use in agriculture. Tens of thousands of visitors have 
attended the events that were either organized by the FieldFact consortium or where the FieldFact 
project participated. About 1500 of these visitors actively participated in the FieldFact 
demonstrations. A great variety of promotion material was developed to support the demonstration 
and dissemination activities. 

A few specific observations and conclusions that concern the performed promotion activities during 
the FieldFact project are specifically worth while to be mentioned here, especially since they can 
be used to improve future promotion and training events. 

Regional orientation of promotion events 
Success of the FieldFact promotion activities was in the opinion of the consortium among others 
due to the fact that the promotional event locations were selected based at the geographical 
origins of the various project partners: The Netherlands (Valthermond, Westmaas, and Lelystad), 
Ireland, The Czech Republic and Poland. Through the shared networks of the project partners it 
was relatively easy to mobilize the envisaged participation. Besides, detailed expertise and 
knowledge of local (agricultural) culture aspects was available and attendees could be addresses 
in their native language.  

We can conclude that in order to organize successful promotional events it is in general important 
to know the regional settings and circumstances in the promotional region. It concerns a broad 
range of success factors: 

·  Profound knowledge on the specific conditions and circumstances that farmers and other 
stakeholders have to deal with in the targeted region. This concerns a wide range of aspects, 
e.g. local economical conditions, regional agricultural land use, climate and soil characteristics 
and national and regional regulations. 

·  Availability of native speakers as demonstration and promotion personnel.  

·  An active network that includes the relevant stakeholders that are the key players in the 
targeted region and provide adequate machinery and services to user community. 

·  Access to the relevant communication and promotion channels in order to be able to reach the 
potential target groups for promotional events. 
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We thus recommend future projects and initiatives to take these factors into account when setting 
up promotion events. 

Effectiveness of types of promotion events 

In the FieldFact project it appeared that FieldFact information reached the target farmer group best 
through smaller scale demonstration events, where opportunities are available to participate in 
demonstrations or lectures. Stakeholders need to experience demonstrator applications and need 
to be given time to understand the concepts behind the demonstrators. In order to accomplish this, 
group sizes for lectures and demonstrations need to be relatively small, about 20-30 participants. 
In combination with the need to have sufficient demonstration personnel available, this limits the 
amount of people that can attend concurrently. Besides, the time necessary to effectively inform 
and instruct the attendees and to perform a demonstration varies from at least 30 minutes (for 
example to demonstrate the LED) to 1 to 2 hours (to extensively explain and demonstrate the 
HED). 

At major fairs and exhibitions, the presence of the FieldFact stand and promotional material 
attracted a relatively small number of agricultural producers and the opportunity to spend 
substantial time with these participants was also not available. The agricultural fairs where 
FieldFact presented by means of a stand with posters and leaflets with project information had a 
total of 140,000 visitors. Only 1 % of the visitors showed enough interest to enter the stand and 
was reached by the promotion material (1,400). It would in these cases probably be more effective 
to cooperate with stakeholders to spread promotion material about GNSS innovation in agriculture: 
if they would focus on the integration of these new techniques in their commercial products, target 
groups would know directly where they can get additional information or buy the product. 

We thus recommend that future initiatives take into account that promotion and training on 
technically complex and relatively unknown applications like GNSS applications in agriculture can 
be performed most efficiently on small scale, specialized events. At major, large scale fairs we 
advise to cooperate with stakeholders to spread promotion material. 

Young farmers and trainees are in general most open to technical innovations. Agricultural training 
institutes are therefore excellent locations to promote GNSS in agriculture. Attempts have been 
made to integrate demonstrations on agricultural training facilities at different levels. It appeared to 
be difficult to integrate new training topics during the academic year. Planning of additional 
activities into a syllabus is usually to be discussed far in advance.  

It is therefore recommended that a dedicated promotion project focusing on development of 
training material for agricultural schools in the EU is initiated. This will improve the lack in 
knowledge about GNSS and GIS possibilities in agricultural production processes.  

Congresses and conferences are excellent platforms to discuss specific issues like standardization 
and integration. The produced FieldFact promotion material was appealing to all target groups at 
congresses. 

Effectiveness of used promotion materials 

The FieldFact project has developed a “corporate style” in the initial phase of the project. This 
concerned among others FieldFact logos, specific colours and styles to be used in promotion 
material, templates for PowerPoint presentations and deliverable documents. We can conclude 
that the FieldFact corporate style worked very well in making the project recognizable throughout 
the many events that we organized and/or attended.  

The promotion materials that have been developed and used by the FieldFact project can be 
divided into three categories: 

·  Promotion material that contributed to project identity; 
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·  Promotion material to tempt people to join FieldFact activities; 

·  Promotion material for dissemination of technical information. 

We believe that the choice of the types of promotion material in the project was good. However, in 
retrospective, we conclude that it might have been beneficial if we would have developed material 
that was specifically aimed at young farmers and at dealers of agro equipment. 

It also needs to be stated that the LED and HED proved to be useful tools to attract attention and 
start discussions on the issue of possibilities of GNSS use for the User Community. The HED 
appeared to be a useful tool to start discussions about the meaning of GNSS and Satellite images 
for agricultural practice on enterprises and in agricultural industries. The impact of the 
demonstrator on an individual with respect to showing advantages of GNSS use in agriculture is 
much bigger than the impact of a presentation. The approach of aiming at two different groups of 
stakeholders / farmers by implementing two different types of demonstrators paid out well in the 
project. We addressed a large group of potential GNSS using smaller farmers with the LED, while 
addressing a more limited group of large scale farmers that can afford and justify high end 
applications with the HED.  We were definitely able to address both groups of farmers through our 
promotion campaign. From that perspective the demonstrator applications can be considered as a 
valuable addition to the used promotion materials. 

Integration of instruction manual and promotion material  

For the FieldFact demonstration events, an instruction booklet was developed. This booklet served 
as a high-level instruction manual for the demonstrators during the demonstrations. It contains an 
explanation of the relevant background and functionality of both the HED and the LED. It also 
contains a comprehensive stepwise manual for the part of the demonstration that attendees could 
perform their selves (parcel measurement with the LED). Thus, the booklet formed a compact and 
easy to read and comprehend instruction manual. On the other hand we intended this booklet to 
also be a durable piece of promotion material that can be taken home as reference material and as 
a remembrance of the event. In order to accomplish this, the booklet was deliberately designed 
having an appealing size and attractive layout.  

We believe that the chosen combination of instruction and reference function into one 
comprehensible, handy and appealing booklet has worked very well. It motivates attendees to use 
and read it during demonstration and to maintain it for later reference. We can therefore 
recommend this approach for future promotion activities. 

For detailed information on the details regarding the used promotion material and the instruction 
manuals that were developed for the FieldFact demonstrations we refer to the FieldFact 
deliverables Production and Dissemination of Promotion Materials (reference: FIELDFACT-WP6-
PPO-DEL-6.2-6.6) and User Manual and Context Sensitive Help (reference: FIELDFACT-WP6-
PPO-DEL-3.8). 

Promotion of the use of EGNOS and Galileo 

One of the objectives of the FieldFact project was the examination of the opportunities offered by 
EGNOS and (in the future) Galileo. Facts about the European GNSS and examples on how the 
improved accuracy offered by EGNOS and the advantages that will be provided through the 
Galileo discriminators were integrated in all project activities in order to be able to also create 
awareness on the European GNSS and to promote its use in the agricultural community. 

The added value of EGNOS has been very clear from the start of the project. In the FieldFact 
demonstrator applications EGNOS compliant GNSS receivers were used. The inclusion of EGNOS 
supported positioning into the demonstrators lead to a significant improvement of performance that 
could be clearly explained and demonstrated to the audience. For parcel measurement, for which 
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explicit criteria are available in terms of allowed measurement deviations, this was towards the end 
of the project also strongly supported by the fact that already a product for parcel measurement 
has been granted a category A certification by NavCert. We could also demonstrate that precision 
agriculture applications that require meter or even sub-meter accuracy can benefit from the 
improvements that EGNOS offers.  

The project has through its activities clearly demonstrated the added value of EGNOS 
augmentation in specific agricultural applications. In general, the feedback regarding the added 
value of the EGNOS system from stakeholders was positive. It is acknowledged by the sector that 
EGNOS can provide added value in applications that require meter to sub-meter accuracy. 

 

3.3.7 Objective S6 - To analyze obtained results and prepare the list of recommendations and 
guidelines 

Activities performed 

A critical analysis of the project results has been performed in the Result Analysis. The Logical 
Framework Approach (LFA) methodology was used to perform the analysis. First, the connection 
of project activities and project outputs with the short-, medium and long term objective was 
outlined using a logic chart. Secondly, this structure was critically analyzed, thus focusing on the 
effectiveness of project activities and project outputs with regard to the accomplishment of the 
short term (project) goals and the support to the (post-project) medium- and long term objectives.  

Relevant project outputs: 

·  Result Analysis report  
The outcome of the Results Analysis is documented in the Result Analysis report (this 
report). 

Evaluation 

As can be read in this document, the Result Analysis provides significant information on the 
accomplishment of the short term objectives and the delivered support to the medium and long 
term objectives by the FieldFact project. The outcome of the Results Analysis also provides 
relevant input and recommendations for future activities. 

 

3.4 Analysis of the medium and long term objectives 

3.4.1 Introduction 

The activities performed in the FieldFact project and the project outputs were also analysed in 
order to provide the relevant feedback from the project regarding the identified medium and long 
term goals. Although they concern the post project goals and were not primarily elaborated on in 
the project, the activities and results of the project are definitely closely linked to these objectives. 
This paragraph elaborates on the analysis of the individual FieldFact medium and long-term 
objectives in relation with the dependencies on the projects activities and outputs that were 
determined through the LFA.  

Figure 4 depicts the linkage between the projects direct results and the medium term objectives, 
while  

Figure 5 shows the dependencies between the direct results and the long-term objectives. 
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For every medium and long-term term objective, the background of the objective in relation to the 
FieldFact activities and the relevance of that objective with respect to further development of the 
use of GNSS in the agricultural community are shortly described. Moreover, the project outputs 
that can potentially contribute to that objective are described. Wherever necessary, relevant 
observations and conclusions from the FieldFact project that are directly related to the future 
implementation of the objective are reported and recommendations are provided. 

 

3.4.2 Objective ML1 - Promotion campaign on Galileo and the use of GNSS in agriculture 

Background 

The FieldFact project has, through its promotion activities, increased the awareness regarding 
GNSS use in agriculture and moreover the awareness and understanding of the added value of the 
European GNSS (EGNOS, Galileo). Nevertheless, continuation of promotion activities is 
considered to be necessary in order to further ground the understanding of the advantages of 
GNSS use and especially to embed the evolving activities related to the further development and 
deployment of the European GNSS into agricultural practice. The FieldFact project has in this 
respect sown the first seeds, but further promotional efforts are necessary to be able to harvest in 
the future and to exploit the full potential of GNSS use in agriculture. 

Relevant project outputs: 

·  FieldFact promotion material  
The FieldFact project has organized several promotion events on GNSS use in agriculture. 
Besides, the project attended various other events, from agricultural fairs to scientific symposia, 
in order to create awareness on GNSS use in agriculture and to disseminate the experiences 
and results from the project. The activities and results of the promotion campaign were 
documented in WP 6 deliverable reports that provide a wealth of information regarding the 
setup and implementation of the promotion campaign of the FieldFact project.  
  
It concerns the following reports:  

o Promotion plan (reference: FIELDFACT-WP6-PPO-DEL-6.1); 

o Production and dissemination of promotion materials (reference: FIELDFACT-WP6-
PPO-DEL-6.2-6.6); 

o Articles in agricultural magazines, proceedings and on websites (reference: 
FIELDFACT-WP6-PPO-DEL-6.4-6.7); 

o Events on GNSS in Agriculture (reference: FIELDFACT-WP6-PPO-DEL-6.3-6.5-1.9). 

·  LED / HED   
Although the LED and HED were not primarily developed as promotion material, we 
experienced that they have formed an important supporting instrument in the FieldFact 
promotion campaign. They have clearly emphasized the practical value of the use of GNSS 
and supported the dissemination of knowledge on GNSS use in the attended events.  

Evaluation 

The awareness on the opportunities for GNSS use in the agricultural sector has risen in the past 
years. Besides, commercial developments regarding GNSS applications in the Agriculture User 
Community (AUC) indicate that producers and service producers are working on practical 
application of GNSS. Nevertheless, we think that lack of awareness on GNSS and GNSS 
applications and particularly lack of “trust” in the technical solutions and applications will remain a 
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barrier in the coming years to a certain extent. Continued promotion and dissemination can help to 
overcome this barrier and open up GNSS application for the whole community. 

The developed promotion materials and the deliverable reports on the promotion activities are 
publicly available and can be used freely for future promotion activities. They should however be 
updated to reflect the current status of EGNOS and Galileo implementation and of GNSS 
application development. They should also be adapted to the specific needs of the foreseen 
promotion activities. 

From observations and experiences during the FieldFact promotion activities and the analysis of 
the results, the following important recommendations can be derived for future promotion activities: 

Regional orientation of promotion events 

Knowledge of and adaptation to the regional settings and circumstances in the promotional region 
are an indispensable for a successful promotion campaign. We thus recommend future projects 
and initiatives to take this factor into account when setting up promotion events. 
It concerns the following aspects: 

·  Profound knowledge on the specific conditions and circumstances that farmers and other 
stakeholders have to deal with in the targeted region. This concerns a wide range of aspects, 
e.g. local economical conditions, regional agricultural land use, climate and soil characteristics 
and national and regional regulations. 

·  Availability of native speakers as demonstration and promotion personnel.  

·  An active network that includes the relevant stakeholders that are the key players in the 
targeted region and provide adequate machinery and services to user community. 

·  Access to the relevant communication and promotion channels in order to be able to reach the 
potential target groups for promotional events. 

Effectiveness of types of promotion events 

The scale of the promotion event appeared to be crucial for the effectiveness of promotion events. 
We recommend that future initiatives take into account that promotion and training on technically 
complex and relatively unknown applications like GNSS applications in agriculture can be 
performed most efficiently on small scale, specialized events. If for example major, large scale fairs 
are attended, we advise to cooperate with local stakeholders to spread promotion material. 

It is also recommended to put special focus on young farmers, since they are in general most open 
to technical innovations. Agricultural training institutes are therefore excellent locations to promote 
GNSS in agriculture. It is recommended that a dedicated promotion project focusing on 
development of training material for agricultural schools in the EU is initiated. This will improve the 
lack in knowledge about GNSS and GIS possibilities in agricultural production processes.  

Effectiveness of used promotion materials 

We recommend maintaining the used categories of promotion material: 

·  Promotion material that contributed to project identity 

·  Promotion material to tempt people to join FieldFact activities 

·  Promotion material for dissemination of technical information 

The use of demonstrator applications has proved to be a very effective instrument to support 
promotion activities. We can therefore recommend the use of demonstrator applications as a 
valuable addition to promotion materials in the above mentioned categories.  



 

Ref: FIELDFACT-WP7-ALT-DEL-7.1 

Issue: 2.1 Date: 15-OCT-2009 Results Analysis Report 

Class: PUBLIC Page 32 / 62 

 

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

With regards to future promotion activities we advise to put more focus on the development of 
promotion material specifically aimed at young farmers and at dealers of agro equipment 

Integration of instruction manual and promotion material  

The combination of instruction and reference function into one comprehensible, handy and 
appealing booklet has worked very well. It motivates attendees to use and read it during 
demonstration and to maintain it for later reference. We can therefore recommend this approach 
for future promotion activities. 

 

3.4.3 Objective ML2 - Training campaign on GNSS use in agriculture 

Background 

It is obvious that the effectiveness of working with GNSS supported applications in agriculture does 
not only rely on the quality of the used applications (combination of machinery, hardware, GNSS 
signal specifications, GNSS receiver, software etc.) but also relies on the skills of the application 
user. Thus, the testing and certification of such applications is important, but the availability of 
training material and training courses to educate and trains GNSS users is even as important. 
Training and possibly also certification of GNSS users might in certain areas (e.g. regulated 
applications like parcel measurement) even be an indispensable complement to application 
certification.  

Relevant project outputs 

·  FieldFact training material  
In order to support the training sessions that were performed in the FieldFact project, 
training material was developed. The developed training material is publicly available and 
can be used in future training activities. It concerns the report Training, Training Report 
(reference: FIELDFACT-WP6-UWM-DEL-5.5-5.6). 

Evaluation 

The issue of training is strongly related to other issues. Training of users is a must to create 
awareness and indirectly influences the market position of GNSS application in agriculture. 
Besides, it is an essential condition for certification. Training of users will in many cases be an 
indispensable part of certification of the certification of specific applications. Thus, lack of training 
will remain a potential barrier for the use of GNSS in agriculture. 

Continuation of training activities for farmers and other stakeholders is recommended. The training 
material developed in the FieldFact project is publicly available and can be used as a basis for 
future training activities. They should however be updated to reflect the current status of EGNOS 
and Galileo implementation and of GNSS application development. They should also be adapted 
to the specific needs of the foreseen training activities. 

It is recommended that financial resources (EU-level, national and regional) are allocated for such 
training activities. 

Regional orientation of promotion events 

It was already concluded that regional orientation is of high importance when promoting GNSS use 
in agriculture. The same can be concluded for training activities. For training it is equally important 
to know the regional settings and circumstances in the promotional region. Some of the same 
success factors apply to training activities: 

·  Profound knowledge on the specific conditions and circumstances that farmers and other 
stakeholders have to deal with in the targeted region. This concerns a wide range of 
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aspects, e.g. local economical conditions, regional agricultural land use, climate and soil 
characteristics and national and regional regulations. 

·  Availability of native speakers as training personnel.  

Thus, we recommend future projects and initiatives to take these factors into account when setting 
up events. 

Experiences on the training of GNSS users 

In future work it is recommended to develop specific training material for young farmers. They are 
more amenable to GNSS innovations than older farmers. It is a target group that was not 
separately identified in the FieldFact project. Promotion of Precision Agriculture techniques such as 
GNSS use should focus on training this group within the User Community to handle technical 
innovations.  

It is also recommended that agricultural training institutes should be assisted to adapt their syllabus 
to pay attention to precision farming. In cooperation with stakeholders training and information 
materials should be developed for dealers and agricultural schools.  Also demonstrators should be 
made available for field training. 
 

3.4.4 Objective ML3 - European conference on GNSS use in agriculture 

Background 

The events organised in the course of the FieldFact project and especially the closing conference 
showed that there is a clear demand from members of stakeholder groups to share thoughts and 
ideas on the improvement of the use of GNSS in agriculture. The amount of events offered for this 
specific topic in limited, while current developments and also the possibilities of the European 
GNSS require harmonisation on different areas like application development, market orientation, 
certification etc. 

Relevant project outputs 

·  Stakeholder council output  
The Stakeholder Platform activities have resulted din valuable information regarding 
composition of the stakeholder groups and the ideas and requirements that exists in 
various stakeholder groups. This information can be directly used as input for the 
organisation of future conferences. 

Evaluation 

A one-day FieldFact closing conference was organized as part of the project finalisation on the 10th 
of March 2009. It was held in Brussels and the participation of both the representatives of the AUC 
and the representatives from GSA (and other relevant institutions) participated. The attendees form 
a limited but representative delegation of the stakeholders.  

As a follow-up, a broader European conference on GNSS in agriculture could be organized in the 
near future. Such a conference could for instance be organized in the frame of further research on 
the exploitation of (European) GNSS in agriculture conducted in the EU FP7 programme. Results 
of the closing conference and the list of participants could be used as a first start to invite speakers 
and attendees, while the inventory of stakeholder organisations performed in the stakeholder 
platform and documented in the FieldFact deliverable Stakeholder Community – Agriculture and 
GNSS (reference FIELDFACT-WP1-JRC-DEL-1.1-1.5) could be used to extend the scope.   
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3.4.5 Objective ML4 - Continue stakeholder consultations 

Background 

A Stakeholder Advisory Council involving the representatives from farmer organizations, public 
administration, suppliers and providers of products and services, and research institutes has been 
established in the frame of the FieldFact. A participative approach was adopted where the input of 
stakeholders, through the Stakeholder Advisory Council as well as through locally organized 
stakeholder meetings formed an important aspect. 

Relevant project outputs 

·  Stakeholder council output  
The Stakeholder Platform activities have resulted din valuable information regarding 
composition of the stakeholder groups and the ideas and requirements that exists in 
various stakeholder groups.  

·  Advisory Stakeholder Council   
An Advisory Stakeholder Council was founded in the FieldFact project. This council can 
form the basis for continuation of a stakeholder platform that supports future projects and 
activities on GNSS in agriculture. 

Evaluation 

The FieldFact project managed to set up a stakeholder council with representative members and a 
number of regional and European level stakeholder meetings were organized. In general this 
participative approach worked out very well and delivered a valuable set of inputs and feedback for 
further setup and execution of the other project activities. We feel that in general this has greatly 
contributed to the quality of the activities performed and the products that are delivered through the 
FieldFact project. The critical view of a group of independent and well-informed representatives of 
the stakeholder groups can be considered an indispensable aid in guiding the project by providing 
inputs for activities and feedback on results and deliverables. 

The adopted participatory approach proved to be valuable from various viewpoints. First of all, as 
can be seen in the presented logic chart, the outputs of the stakeholder platform formed important 
input to lay the foundations for promotion and training activities and for the development of 
demonstrator applications. Secondly, the contact with the stakeholders facilitated the 
communication to the agricultural sector.  

Thus, we strongly advise future projects to adopt a participative approach. The continuation of the 
stakeholder activities, in particular the Stakeholder Council, is highly recommended in order to 
maintain the focus on GNSS use in agriculture. We strongly recommend and support that future 
EU research on the use of GNSS in agriculture will also adopt this participative approach and will 
proceed with the stakeholder council. 

A few observations from the FieldFact project are relevant to be mentioned, as they could be used 
to further improve the composition and the activities of future stakeholder participation: 

Composition of the Stakeholder Council 

The FieldFact Stakeholder Council was composed of a well chosen group of persons from the 
relevant identified stakeholder groups: Farmers and farmer’s organisations, public administration, 
Suppliers and providers of products and services and finally research institutes.  The FieldFact 
deliverable Stakeholder Community – Agriculture and GNSS (reference: FIELDFACT-WP1-JRC-
DEL-1.1-1.5) reports on the process of identification and selection of stakeholders and states the 
list of stakeholders that were invited to be a member of the FieldFact Stakeholder Council. 
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Although the composition of the Stakeholder Council was well considered, in retrospect, the 
representational value of the Stakeholder Council could have benefited if extra aspects would have 
been taken into consideration when composing the Council. Considerable geographical differences 
regarding agriculture exist within Europe and as a result also differences regarding boundary 
conditions and requirements for GNSS applications. A more balanced representation regarding 
regional aspects (e.g. more representatives from Eastern European countries) could improve the 
representativeness of a stakeholder platform. 

Innovations in agricultural mechanization and Information and Communication Technology (ICT) 
often originate from smaller enterprises. However, small enterprises were not represented in the 
Stakeholder Council. A future platform could benefit is small enterprises were represented. It 
should however be considered that these enterprises usually will not have the (financial) flexibility 
to join such a platform. It is therefore recommend reserving some funds to support their 
representation. 

In the performed promotion activities it also became clear that there is still lack of knowledge about 
GNSS use and the related software and hardware among dealers of agro equipment. This group 
should in our opinion be identified as a separate target group within the agriculture user community 
concerning technical innovations as integration of GNSS positioning in farm operations. 

Characteristics of various types of stakeholders 

In the course of our stakeholder platform activities we observed in general that stakeholders 
participated more enthusiastically in the various national stakeholder consultations than in a more 
European oriented consultation. A possible explanation for this might be that agricultural chains are 
usually organized within the boundaries of EU countries rather than on a European level. 
Agribusiness is usually organized by the EU member state even if it concerns multinational 
enterprises.  
Another point of observation and discussion is whether it is in fact possible for such a wide 
spectrum of competing agribusiness parties to participate actively and openly within a stakeholder 
platform. In competitive sectors such as these, commercial parties can hardly be blamed to stick to 
their own (hidden) agendas and be unclear in their commitment to certain standardization 
activities. Nevertheless, representatives from agribusiness are indispensable members of a 
representative Stakeholder Council.  

 

3.4.6 Objective ML5 - To increase the availability of spatial data for farmers 

Background 

In order to improve the use of GNSS applications in agriculture it is indispensable that geo data 
that is required for these applications is readily available at a reasonable price. Besides, 
compliance of available spatial data to the relevant standards (as reported through the FieldFact 
deliverables) is of high importance. 

Relevant project outputs 

·  Outputs of WP 5 Spatial Data Issues  
The FieldFact work package on spatial data issues issued a package of deliverables that 
focuses on relevant aspects regarding the provision of data to farmers. These aspects vary 
from standardization and metadata issues to technical issues like projection systems. They 
also emphasize the relevance of availability, accessibility and affordability of geo data with 
respect to the potential usability for farmers. 
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Evaluation 

The importance of the availability of spatial data on the farm level is obvious and has been 
emphasized during the FieldFact project. In the course of the project the availability of spatial data 
has increased mainly thanks to the new services provided at national levels or worldwide (map and 
data portals). These services tend to adopt the relevant open standards regarding geo data 
exchange, which increases the possibilities to use such datasets in (farmer) applications. Market 
parties have adopted business models where expensive (e.g. remote sensing) datasets are 
acquired and being put at the disposal of groups of farmers against a reasonable price. It is 
expected that this rising trend will continue also in the near future. Nevertheless, the improvement 
of availability of and accessibility to spatial datasets must remain an important point of attention. 
 

3.4.7 Objective ML6 - To allow farmer-generated GNSS data to be used for LPIS update  

Background 

Parcel measurement was identified as one of the priority applications regarding GNSS use in the 
agricultural community in the Critical Analysis phase of the FieldFact project. The possibility to use 
farmer measured parcel data in for example CAP subsidy applications and especially the option for 
farmers to deliver data for updates of the LPIS, could greatly improve efficiency of the procedures 
around CAP legislation. 

Relevant project outputs 

·  LED, HED  
The LED demonstrated that applications for parcel measurement and LPIS updates are 
feasible, using low cost devices that are currently available on the market. 

·  FieldFact Test bed for parcel measurement  
The testing guidelines for parcel measurement applications developed in the FieldFact 
project provide clear guidelines on sound testing of parcel measurement and LPIS updates.  

The LED has proved that farmers using low cost devices that are readily available from the market 
can perform parcel measurements. It also showed that using GPS signals with EGNOS corrections 
provide sufficient quality positioning to comply with existing EU guidelines and regulations for 
parcel measurement. Moreover, it was demonstrated that a seamless coupling with farm 
management systems and external systems is possible, using open standards and state-of-the art 
technologies. The HED demonstrated that it is even possible to integrate such applications and the 
resulting data in more complex integrated solutions (including biomass monitoring and VRA) to 
support the full farm management cycle. 

Through the development of testing procedures for parcel measurement, the project provided clear 
methods to verify the functioning of parcel measurement applications. These have even evolved to 
a recognized certification procedure for such applications and the certifications of several 
commercial parcel measurement applications. 

In the EU member states, the support for farmers on CAP issues is increasing (e.g. by provision of 
web-services and online aid applications). 20 Member States have already built such web systems. 
There is also a significant number of Member States (DK, FR, IT, NL, SE, ES, SI and BE-Flanders) 
who made the next step towards better optimization of the aid declaration process by implementing 
online aid applications (Kay, S., Milenov, P. (2007).  

In order to allow farmer generated GNSS data to be used for update of the LPIS, legislative 
regulations are necessary that regulate the way that farmers can measure and provide these data. 
Issues of certification of applications and training (and certification) of users will be important. The 
parcel measurement certification procedure developed by the FieldFact project and the testing 
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documentation and training material developed can serve as a starting point for further 
development. 
 

3.4.8 Objective ML7 - Develop standards and procedures for certification of GNSS equipment 
and operators.  

Background 

The effectiveness of working with GNSS supported applications in agriculture relies among others 
on the quality of the used applications (combination of machinery, hardware, GNSS signal 
specifications, GNSS receiver, software etc.) and on the ability of users to operate these 
applications using the right procedures. In order to be able to put GNSS applications into work, 
especially where it concerns legislative applications or applications that support e.g. formalized 
quality systems, certifications of applications, but also certification of users is essential.  

Relevant project outputs 

·  FieldFact Test bed for parcel measurement  
The testing guidelines for parcel measurement applications developed in the FieldFact 
project provide clear guidelines on sound testing of parcel measurement. From these 
testing methods a recognized certification procedure for parcel measurement applications 
has been developed that is currently being used in practice. 

·  Spatial data standards  
The reports delivered by WP5 on spatial data issues has described a number of relevant 
aspects regarding standards and other issues to be considered in the certification of GNSS 
applications and operators.  

Evaluation 

In the course of the project we received signals from stakeholders that there was significant 
interest in formal procedures for certification of GNSS equipment for specific applications in the 
agricultural sector. The importance of certification of receivers, applications and users/observers 
for specific applications was acknowledged widely. This issue was addressed by the project 
through the elaboration of a certification procedure for parcel measurement using the FieldFact test 
bed as a starting point. Certification authorities now officially adopt the resulting certification 
procedure. JRC (one of the FieldFact project partners) acts as advisory body in this process. 
NavCert has an implemented the certification procedure as certification mark PPP 80010 and 
currently several leading market parties (like Satcon and John Deere) have requested and 
received this certificate. More information on the PPP 80010 certification mark can be found on the 
website of NavCert (http://www.tuev-sued.de/navcert/en/certification_marks/ppp_80010).  

The certification of the operators (farmers, service providers, surveyors) is under development as 
well. The University of Warmia and Mazury (UWM) carried out a study and the company NavCert 
has recently started with training and certification in Germany3. Further development of standards 
and procedures for certification is expected in the near future. 
We can conclude that the projects efforts on the issues of testing and certification have had a 
strong effect. The fact that sound testing procedures are available and especially the fact that this 
testing procedure has evolved to an official certification procedure and that market parties clearly 
show interest in certification of their applications proved to be a of a strong promotional value. The 
development and introduction of the certification procedure has led to a greater level of trust in the 

                                                
3 Grzebellus, M. (2008). New GPS-based methods for area measurement approved by the EC. Presentation 
at the GNSS workshop. Dublin 11.04.2008 
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application of GNSS in agriculture in general. Besides, the fact that the LED was actually itself 
compliant with the certification requirements was of high promotional value during the various 
promotion events in the FieldFact project. Clearly, it has attracted the attention of several 
stakeholder groups, like industry, farmers and government. It would be beneficial for the market 
potential of GNSS applications in agriculture if in the future such a certification procedure could 
also be developed for precision agriculture applications. The currently available testing procedure 
from the FieldFact project should be used as the starting point of such a process.  

A relevant certification related aspect from the viewpoint of application and acceptance of the 
European GNSS in agriculture is that at this point in time (March 2009) the Trimble Pathfinder 
ProXT receiver with use of the EGNOS augmentation signal has been certified as a category A 
product, meaning that it complies with the highest recognized quality category, having a buffer size 
of less than 0.4 meters. 

As part of the testing activities a first attempt was also made to validate and certificate receivers for 
precision farming. It is obvious that also the quality of high-end GNSS applications in agriculture 
and the acceptance of GNSS technology as an enabler for such applications will benefit highly 
from sound certification procedures. The testing procedures developed in the FieldFact project for 
precision agriculture applications are a first start in developing a sound testing method for these 
kinds of GNSS applications. We therefore recommend that future (research) projects and 
commercial manufacturers of GNSS applications take up the further elaboration of testing and 
certification procedure for precision agriculture applications. The testing and certification 
procedures developed by the FieldFact consortium should be taken as a starting point for further 
development of such procedures. 

 

3.4.9 Objective ML8 - To promote and facilitate standards for integration of GNSS data with farm 
FMS and decision support software. 

Background 

In order to fully exploit the use of GNSS applications in agriculture, it is not sufficient to see these 
as stand-alone applications. Even for relatively simple applications like demonstrated in the LED, 
the on-farm integration with for example FMS and decision support systems or advice modules is 
required. This requires coupling of applications and information flows on the farm. 

Stakeholders have identified lack of standardisation as a major obstacle for GNSS applications in 
the farming business. It can be concluded that currently the on-farm use of spatial data is still quite 
limited. Most farm management systems have no or limited support for spatial data and GIS. The 
lack of standards is also a barrier for the exchange of spatial information between different 
components on farm and with external actors.  

Relevant project outputs 

·  FieldFact reference architecture  
The developed FieldFact reference architecture is founded among others upon the concept 
that open standards for the exchange of on farm data provide the necessary openness and 
connectivity to be able to seamlessly integrate GNSS applications, farm management 
systems and other on farm information systems. 

·  LED, HED  
The LED and especially the HED demonstrate how GNSS applications in agriculture can be 
developed and integrated. The demonstrators were not developed as stand-alone 
applications. The developed server side solution and interfaces mimic the integration with a 
FMS and other distributed systems. The application of the developed FieldFact reference 
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architecture that is based on the use of modern, open standards and technologies was an 
important enabler.  

·  WP 5 project deliverables on spatial data standards  
The FieldFact work package on Spatial Data Issues has examined the existing standards 
regarding spatial data that are relevant for GNSS applications in agriculture. Clear 
requirements for the use of open standards are provided in the deliverables of this work 
package. 

Evaluation 

One of the basic assumptions in the FieldFact project was that in order to fully exploit the 
possibilities and added value of location based information in the full farm management cycle, the 
inclusion of spatial datasets and the processing of spatial information as an integrated part of the 
farm processes was necessary. We state that the use of (open) standards for spatial information 
exchange and processing is an important enabler to accomplish this. This need for the use of 
(open) standards has been emphasized over all activities performed in the FieldFact project and 
has been expressed in the development of a reference architecture and demonstrators that are 
based on such standards. The same applies to the integration of GIS in the farms internal 
processes. In the FieldFact reference architecture the integration of spatial datasets and GIS into 
the infrastructure is one of the key characteristics. The use of GIS functions and spatial databases 
is stipulated as one of the core elements in the on-farm information system, and thus the 
integration of knowledge and spatial models into the automated farm processes is demonstrated. 
The use of open standards for spatial data (like the OpenGIS standards) and tools that support 
these data which was already laid down in the FieldFact reference architecture proved to be very 
beneficial. Using open standards like OpenGIS, data from various sources (e.g. parcel 
measurements, management zones, and biomass maps) can be easily integrated, even if different 
projection systems are used and mapped to local circumstances. Vice versa, standardized farm 
based datasets can be provided to external parties like government and production chain partners. 

Experiences throughout the FieldFact project support the general idea that the integration of spatial 
information into the farm processes and the use of GIS to process spatial information is a key 
success factor to the further acceptance and integration of GNSS supported applications. It is 
essential that the agricultural community and especially the manufacturers and software 
development industry focus on opening up their components and on the facilitation of information 
exchange throughout the sector. Besides, especially the FMS should be prepared in the near 
future to be able to exchange, integrate, process and visualize spatial data in order to be able to 
efficiently use the available spatial information. Driven (among others) by the Open Geospatial 
Consortium (OGC) we can see that software builders and system integrators are starting to adopt 
these issues. Still, it remains important to stress the relevance of adhering to standards and to the 
integration of spatial data into the farm processes. It is recommended that this is embedded in 
future initiatives on GNSS application development in agriculture. 
 

3.4.10 Objective ML9/10 - promote and facilitate uniform spatial standards for sharing of geo-
information. 

Background 

Not only on-farm integration of applications and data flows (ML-8) but maybe even more the 
integration and data-exchange with external systems (partners in the logistic chain, government 
etc.) is important to exploit the added value of GNSS use in agriculture. Just like in the case of on-
farm integration, stakeholders identified lack of standardisation as a major obstacle for GNSS 
applications to integrate effectively with external systems. Most farm management systems are not 
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well equipped for data exchange with the outside world. The lack of standards is also a barrier for 
the exchange of spatial information with external actors.  

Relevant project outputs: 

·  FieldFact reference architecture  
The FieldFact reference architecture adheres the concept of open standards (e.g. 
XML/GML, OpenGIS) for coupling of information systems. This provides the required 
openness and flexibility which is needed to enable systems to interoperate.    

·  LED, HED  
The LED and especially the HED demonstrate how GNSS applications in agriculture can be 
integrated. Through the application of the concepts of the FieldFact reference architecture 
and the resulting use of open standards it was demonstrated that information exchange 
between (distributed) systems is possible.  

·  WP 5 project deliverables on spatial data standards  
The deliverables of the FieldFact work package on standardization of spatial data 
emphasize the importance of the use of open standards for spatial data exchange and 
integration. 

Evaluation 

Data exchange and integration with external systems requires the development of generic data 
models and harmonisation of data exchange between partners. The need for uniform spatial 
standards for exchange of geo-information is clear. Although different available Electronic Data 
Interchange (EDI) standards in agriculture (e.g. Editeelt, E-Daplos, Agro-XML) have included 
spatial data into their definition sets, there is no generic European standard for data exchange in 
the agri-business chain. Regarding data exchange between the farm and governments there are 
clear developments. Many EU countries develop open services that provide spatial data that is 
accessible for farmers, especially in the area of CAP legislation. Currently an EU-FP7 call is 
outstanding that aims at “A common data exchange system for agricultural systems”. It 
demonstrates that the EU addresses the importance of data exchange standards. 
The need for commonly adapted standards to exchange and process geographical data and 
associated meta-information has been generally recognized and supported, for example by the 
recent empowerment of the European INSPIRE Directive as well as the adoption of spatial 
standards and the integration of these standards in a broader context in sectors that are dependent 
on spatial information.  

Another important development, parallel with the standardisation efforts performed by 
organizations like ISO and OGC, is the growing adoption of market driven standards. The KML 
format that was developed by Google and the GPX format for the exchange of spatial information 
are examples of initiatives that evolved from market implementations and that are now generally 
accepted as de-facto standards and even adopted by standardisation bodies as part of their 
standards. 

Given the experiences in the FieldFact project with the use of these standards we advise GNSS 
application developers to use as much as possible the available (open) standards for spatial 
information exchange and processing when developing GNSS applications.  
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3.4.11 Objective ML11 - promote research to support further development of methods and 
services for site specific management advice. 

Background 

The need for site-specific management in agriculture is clear. From the perspective of 
improvement of efficiency it can reduce costs for the farmer (savings in resources like herbicides, 
pesticides, fuel etc.) and increase yields, thus making agriculture more profitable. Besides, site 
specific management is an important enabler for a more sustainable agricultural practice, using 
fewer resources in a more optimal manner. This is fully in line with developments regarding 
sustainable agriculture that are supported by public and private initiatives (CAP, cross-compliance, 
quality systems etc). 

Relevant project outputs 

·  HED  
The HED implements a methodology for the integration of on-farm and external data sets 
aimed at the generation of instruction maps for VRA. Concepts used in this application can 
be reused to further improve the quality and performance of VRA applications.  

Evaluation 

The general tendency is that current research on for example precision agriculture covers a wide 
scope of potential applications for site-specific management. Relevant data is generally available 
and technology for site-specific management is evolving. There is definitely a knowledge gap in the 
field of agronomic models that can efficiently translate relevant information into advice on site-
specific management. Definitely, more research is needed to develop sound agronomic models, 
which are capable of generating site-specific advice.  

Although promotion of further research remains an important goal, it is regarded even more 
important to encourage and support the uptake of the performed research into market applications.  
 

Objective ML12 - develop machines that can vary application within total working width 

Background 

In order to apply site-specific management (e.g. VRA), machines are required that can efficiently 
vary application within the working with of the machine. This is not obvious for all farm machinery. 
As an example, most sprayers are still quite limited. Sections that can be operated independently 
are mostly relatively wide. Moreover, sprayers usually have a delayed response when rates are 
being varied. 

Relevant project outputs: 

·  LED and HED  
The LED and HED applications demonstrate that it is possible to develop applications 
based on low cost technology, that are yet complying with modern ICT standards and the 
need to support data and application integration.    

Evaluation 

There have been significant developments on this issue in recent years. Prototypes that support 
more precise applications are available, but market introduction is still hard due to the high costs of 
such equipment.  
The HED demonstrator developed in the FieldFact project uses low cost technologies and small-
scale machinery. It proves that small-scale implementations for site-specific management can 
actually work. Such applications might be useful to convince a lot of the smaller farmers, who don’t 
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have the financial possibilities to purchase expensive equipment. We recommend that producers of 
farm equipment consider the options for smaller scale and lower cost applications GNSS 
applications for site-specific management. The introduction of the European GNSS will increase 
the market options for such systems, since EGNOS and Galileo will provide more accurate 
positioning for free. 

 

3.5 Remaining open points and barriers 

Considering the analysis of the identified open points and barriers for the complete uptake of 
EGNOS/Galileo applications by the AUC, the following open point and barriers remain: 

·  Lack of awareness and trust in the correct functioning of technical solutions and 
applications. This includes issues that are directly related to GNSS like the operational 
reliability of GNSS signals as well as indirect 

·  Lack of certification procedures, especially in the area of legislative applications 

·  Lack of information on costs and benefits of GNSS use, in terms of return of investments 
and in term of staff resources for training and use 

·  Operational reliability of GNSS signals as well as about the current state of integration of 
data and processes. 

·  Non-compliance of the offered precision through the Galileo and/or EGNOS SIS and the 
required accuracy for specific agricultural applications. 

In the following paragraphs, these open points and barriers will be mapped against the application 
enablers: technology, market, regulation, standards and certification, awareness and training. 

 

3.5.1 Technology 

In the WP 1 deliverable report (reference FIELDFACT-WP7-JRC-DEL-1.8) no specific open points 
and barriers in the frame of the application enabler “technology” were identified.  

It should however be realized that the ability to efficiently implement specific applications is highly 
dependent on the accuracy delivered by the used GNSS in combination with the used hardware. 
Table 3-1 summarizes the required accuracy of the most relevant groups of GNSS supported 
applications in agriculture. In order for EGNOS and Galileo services to be applicable for specific 
agricultural applications, the indicated accuracy ranges should be provided by these services. We 
can thus, in retrospect, conclude that the characteristics of available technology can indeed be a 
barrier for GNSS use for specific types of applications. 

 

 RTK  

(1-2 cm) 

DGPS  

(~10 cm) 

EGNOS  

(~1 meter) 

GPS, Galileo 

(2-5 meter) 

Variable rate applications  �  �   

Guidance of farm machinery in 
field operations �  �    

Site-specific Soil- and fertility 
sampling    �  

Site-specific Yield and quality   �  �  
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 RTK  

(1-2 cm) 

DGPS  

(~10 cm) 

EGNOS  

(~1 meter) 

GPS, Galileo 

(2-5 meter) 

management 

Remote sensing crop growth    �  

Parcel measurement   �  �  

Table 3-1: Accuracy needed for popular applications  in agriculture 

 

3.5.2 Market 

Consumer expectations, involving both potential uses and perceived barriers, are probably the 
most important driver for the GNSS market in the agricultural community.  

From the consumer side, the financial cost, in terms of return of investments and in term of staff 
resources for training and use, is still considered the major obstacle that needs to be addressed. 

Another barrier relates to the operational reliability of GNSS signals and technical issues regarding 
the integration of the technology in the farming business. Doubts remain in the agricultural 
community about the operational reliability of GNSS signals as well as about the current state of 
integration of data and processes. Examples of such difficulties are local dependencies of 
automated applications, inadequate agricultural models underlying these applications and a 
general low level of software standardisation and interoperability within the farm business cycle.  

From the side of the producer no barriers were identified. It is obvious however that the mentioned 
barriers on the consumer side will also limit the market potential of all GNSS applications. 

3.5.3 Regulation 

There are no barriers related to the enabler “regulation”. No regulations are currently in effect or 
developed that restrict or prohibit the use of GNSS in agricultural applications. On the contrary, the 
Common Agricultural Policy (CAP) of the EU explicitly mandates the use of GIS and GNSS and 
even sets minimum levels for the national agricultural legislation within the Member States. EU 
regulation 796/04 specifically highlights the use of GNSS for the purposes of measurement and 
control of farmers’ fields. Moreover, regulations and certification procedures in the areas of food 
safety and sustainable farming could be much better implemented by farmers if they would use 
GNSS as a means to implement site specific operations that comply with these regulations. 

3.5.4 Standards and certification 

Stakeholders have identified lack of standardisation as a major obstacle for GNSS applications in 
the farming business. Currently a lot of developments occur that tend towards standardisation of 
spatial datasets and exchange of spatial data (e.g. INSPIRE Directive 2007/2/EC, developments 
on OGC standards for spatial data and metadata, al kinds of standardisation efforts in agricultural 
data exchange). These developments, and the fact that they are picked up by large parties in the 
agricultural community, suggest that there is a tendency to (slowly) move towards a more 
standardised approach on spatial data usage. 

Certification of the performance of GNSS applications regarding issues like accuracy, availability 
etc. is currently merely an issue in “safety-of-life” applications likes aviation. However, lack of 
certification procedures can be regarded as a barrier for the use of GNSS in agriculture, especially 
in the area of regulatory applications. If GNSS measurements and GNSS supported operations are 
subject of legislative regulations or certification, there might be a need to guarantee the validity of 
results by certification. This can either be a certification of the GNSS system, a certification of the 
application or a certification of the user of the application.  
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With respect to certification of CAP field inspections, the FieldFact project has specifically 
contributed to in the development of an operational GNSS device certification scheme with 
established test procedures and a certification body. It respects the common minimum quality 
requirements for GNSS instruments used for field inspection work as laid down by the CAP. Such 
certification efforts highly contribute to overcoming the barriers for GNSS use regarding standards 
and certification. 

In the future Galileo will support an authenticated SIS and integrity message, which might provide 
proof of evidence of the quality of GNSS location and time measurements. This might remove part 
of the barrier to use GNSS for regulatory applications. On the other hand the possibilities to use 
such measurements in a regulatory context will probably even increase the demand for 
certification. 

3.5.5 Awareness and Training 

The awareness on the opportunities for GNSS use in the agricultural sector has risen in the past 
years. The FieldFact project has promoted the use of GNSS in a wide area of events and fairs. 
Besides, the AUC can observe commercial developments in GNSS applications that indicate that 
more and more producers and service producers are working on practical application of GNSS. 
However, we feel that lack of awareness and particularly lack of “trust” in the working of technical 
solutions and applications will remain a barrier in the coming years to a certain extent. Continued 
promotion and dissemination can help to overcome this barrier and open up GNSS application for 
the whole community. 

The issue of training is strongly related to other issues. Training of users is a must to create 
awareness and indirectly influences the market position of GNSS application in agriculture. 
Besides, it is an essential condition for the issue of certification. Training of users will in many 
cases be an indispensable part of certification of the certification of specific applications. Thus, lack 
of training will remain a potential barrier for the use of GNSS in agriculture. 

To facilitate operator certification, the FieldFact project developed a training schema specially 
tailored for farmers and field inspectors. 
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4 CONCLUSIONS & RECOMMENDATIONS 

4.1 Conclusions  

The Result Analysis phase critically analysed the activities performed and results obtained in the 
Implementation phase of the FieldFact project. This chapter summarizes the relevant conclusions 
that resulted from the analysis. It also provides recommendations that can serve as valuable input 
for future projects that deal with either research on GNSS use in agriculture or with the further 
exploitation and commercialization of GNSS solutions in general and more specific the further 
development of the priority applications that were examined, developed and promoted in the 
FieldFact project. 

From the critical analysis of the results it can be concluded that the project has, to a great deal, 
complied with the identified short-term objectives. The majority of sub-objectives were achieved. A 
few sub-objectives were only partly achieved and no sub-objectives exist that were not covered at 
all. 

The FieldFact project has created a foundation for further fulfillment of the identified medium and 
long term objectives as was concluded through the critical analysis based on the LFA 
methodology. Some of the major achievements of the project that support these objectives are: 

·  The foundation of a stakeholder platform and especially the Stakeholder Advisory Council, 
which can be preserved as a platform to advice of future projects and activities. 

·  The development of promotion and training material on GNSS use in agriculture, also 
including the FieldFact demonstrators as supporting instruments. The developed material 
and the documentation on training and promotion activities are available for future use. 

·  The development of testing procedures for parcel measurement (LED) and for precision 
agriculture applications (HED) and the evolution of the parcel measurement testing 
procedures to an officially recognized certification procedure. 

·  The inventory and documentation of standardization and certification issues regarding the 
use of spatial data in GNSS applications in agriculture. 

·  The development of a FieldFact reference architecture for GNSS applications that supports 
relevant (open) standards and spatial data integration and exchange and can be used as 
architecture for future GNSS applications (inside, but also outside the AUC). It supports the 
(currently lacking) integration of spatial information into the farm processes and the use of 
GIS to process spatial information which are believed to be a key success factor to the 
further acceptance and integration of GNSS supported applications 

The following open points and barriers for the complete uptake of EGNOS/Galileo applications by 
the AUC remain: 

·  Lack of awareness and trust in the correct functioning of technical solutions and 
applications. This includes issues that are directly related to GNSS like the operational 
reliability of GNSS signals as well as indirect 

·  Lack of certification procedures, especially in the area of legislative applications 

·  Lack of information on costs and benefits of GNSS use, in terms of return of investments 
and in term of staff resources for training and use 

·  Operational reliability of GNSS signals as well as about the current state of integration of 
data and processes. 
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·  Non-compliance of the offered precision through the Galileo and/or EGNOS SIS and the 
required accuracy for specific agricultural applications. 

4.2 Recommendations 

Contacts with the Agricultural community 

Considering the important role that the stakeholder platform played in providing input and feedback 
to the project, we advise future projects to use such a participative approach. The Stakeholder 
Advisory Council of the FieldFact project could be preserved as an advisory board for future 
activities. 

When organizing promotional and training events in the agricultural community, it is recommended 
to be aware of the regional settings and circumstances in the promotional region. Key success 
factors for a regional approach are described in this report. 

We recommend that in future projects there is special attention for young farmers and trainees, 
since they are in general most open to technical innovations and are the future of agriculture. A 
dedicated promotion project focusing on development of training material for agricultural schools in 
the EU could for instance improve the lack in knowledge about GNSS and GIS possibilities in 
agricultural production processes.  

GNSS application design, development and testing 

We highly recommend some of the concepts used in the FieldFact project: 

·  Apply use case descriptions as a means of expressing functional requirements of IT 
applications.  

·  Iterative application development 

·  Account for degradability of GNSS applications in agriculture through the implementation of 
fallback mechanisms.  

·  Implement testing of GNSS applications is an embedded activity in the development 
process of applications and use recognized standards as a basis for testing procedures as 
much as possible. 

We recommend future projects in the area of GNSS applications in agriculture, and especially the 
work that involves the exploitation of EGNOS and Galileo to review the reference architecture for 
GNSS applications in agriculture and to take into consideration reusing this architecture, or parts of 
it, as the basis for application development. 

Standardization and certification issues 

We advise GNSS application developers to use as much as possible the available (open) 
standards for spatial information exchange and processing. The use of such standards will 
facilitate the inclusion of spatial datasets and the processing of spatial information as an integrated 
part of the farm processes. Moreover, it will open up applications for easier information exchange 
with external actors.  

It is recommended that future (research) projects and commercial manufacturers of GNSS 
applications take up the further elaboration of sound testing and certification procedures for 
precision agriculture applications. The procedures developed by the FieldFact consortium could be 
taken as a starting point for development of such procedures. 
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5 FIELDFACT LOGIC CHARTS 
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Figure 2 - The logic chart of the FieldFact project, aligning goals, objectives and activities with 
results. 

 

Figure 3 - Impact of direct results on short term objectives 

 

Figure 4 - Impact of direct results on mid term objectives 

 

Figure 5 - Impact of direct results on long term objectives 
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Figure 2 - The logic chart of the FieldFact project , aligning goals, objectives and activities with re sults. 
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Figure 3 - Impact of direct results on short term o bjectives 
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Figure 4 - Impact of direct results on mid term obj ectives 
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Figure 5 - Impact of direct results on long term ob jectives 
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Appendix 1: Evaluation of achievement of the short- term 
objectives 
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Introduction 
 

This appendix discusses the achievement of the short term objectives for GNSS use in agriculture 
that were identified in the FieldFact Critical Analysis and reported in the Critical Analysis Report 
(reference FIELDFACT-WP2-EKO-DEL-2-2). The evaluation of achievement of the short-term 
objectives is structured according to the six objectives previously defined in the Critical Analysis. 
These objectives have been broken down into their sub-objectives. For each of the objectives an 
evaluation table is included that for each sub-objective contains the respective level of 
achievement of the particular sub-objective, the reference to the relevant project deliverable and a 
comment motivating the level of achievement. 

The level of achievement of the sub-objectives is expressed using the following classification: 

·  Fully – the sub-objective has been fully achieved; 

·  Partly - the sub-objective has been partly achieved; 

·  Not – the sub-objective has not been achieved; 
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Evaluation of achievement of the short-term objecti ves 
 

Objective 1 - Develop functional and non-functional requirements for demonstrators 

Description: 

To develop both functional and non-functional requirements on the demonstrators, structured into a 
clear logical matrix. The requirements should be restricted to selected priority applications and they 
should respect identified regulatory requirements and stakeholder expectations. They should 
attract the intended audience (mainly farmers) and clearly demonstrate the added value of EGNOS 
and Galileo. 

 

Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

1.1 Both functional and non-
functional requirements on the 
demonstrators developed 

Fully DEL 2.4 In total 52 specific requirements (19 
functional and 33 non-functional) have been 
identified. 

1.2 Requirements structured 
into a clear logical matrix  

Fully DEL 2.4 Requirements have been structured in the 
form of a database table. 

1.3 Requirements restricted to 
selected priority applications 

Fully DEL 2.4 
DEL 2.2 

Requirements included only selected 
functionality covering the priority 
applications selected in the CAR. 

1.4 Requirements respect 
identified regulatory 
requirements 

Fully DEL 2.4 
DEL 1.3 
 

Detailed inventory of EU legislation related 
to EU CAP has been made in the frame of 
WP1. Obtained results were taken into 
account during the development of 
requirements. 

1.5 Requirements respect 
identified stakeholder 
expectations 

Partly DEL 2.4 
DEL 1.3 

The analysis of stakeholder expectations 
was based on the results obtained during a 
series of stakeholder consultations and 
meetings. Obtained results were taken into 
account during the development of 
requirements. Not all of the expectations 
expressed by the stakeholders were 
integrated because of the already defined 
basic concept (LED and HED), restriction to 
selected priority applications and practical 
constraints. 

1.6 Requirements leading to the  
development of the 
demonstrators attracting 
intended audience (mainly 
farmers) 

Fully DEL 2.4 
 

The requirements on the LED cover tasks 
which are relevant to the majority of 
European farmers (parcel area 
measurement, change of parcel boundary). 
The requirements on the HED are focused 
on easy-to-understand and dynamic 
demonstration of the principles of precision 
farming which brings direct benefits to 
farmers. 
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Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

1.7 Requirements leading to the  
development of the 
demonstrators clearly 
demonstrating the added value 
of EGNOS and Galileo 

Partly DEL 2.4 
 

Due to the unavailability of Galileo and 
limited performance of EGNOS only the 
following features have been included: 
simulated integrity indicator and EGNOS 
corrections during the measurement of 
changed parcel boundaries (LED) and the 
machine movement (HED). 

 

 

Objective 2 – Develop detailed specifications for demonstrator development 

Description: 

To prioritize the requirements in order to select the preferred and feasible ones and prepare more 
detailed specifications for the development of demonstrators. 

 

Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

2.1 Developed requirements 
prioritized 

Fully DEL 2.4 Each requirement in the database has been 
classified / prioritized (scale 1-3). The 
prioritization was discussed and agreed 
within the FieldFact consortium and was 
also derived from (early) results of 
stakeholder consultation. 

2.2 From the preferred 
requirements the feasible ones 
selected for further preparation 
of specifications 

Fully DEL 3.3 
DEL 3.5 

Several design decisions / changes have 
been made (see DEL 3.3 and 3.5, 
Appendices 3). The specifications in some 
cases deviate from the requirements. Some 
requirements have been omitted. The 
motivation and possible alternatives are 
always described. 

2.3 More detailed specifications 
for the development of 
demonstrators prepared 

Fully DEL 3.3 
DEL 3.5 

Functional and non-functional specifications 
were prepared (see DEL 3.3 and 3.5, 
Appendices 1 and 2). Each specification 
has been extended with a table containing 
corresponding requirements. Moreover, a 
cross-reference matrix between 
requirements and specifications has been 
developed (see DEL 3.3 and 3.5, 
Appendices 4). 

 

 

Objective 3 – Develop and test demonstrators 

Description: 

To develop functional demonstrators and properly test them. Both demonstrators should be directly 
exploitable during the promotional and training activities. 
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Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

3.1 Functional demonstrators 
developed 

Fully DEL 3.7 Both the LED and the HED demonstrators 
have been developed according to the 
specifications.  

3.2 Demonstrators properly 
tested 

Fully DEL 5.4 Two tests were performed in order to 
validate both the area measurement 
equipment/software (LED) and the 
equipment for precision farming (HED). 

3.3 Demonstrators exploited 
during the promotional events 

Fully DEL 6.3 Both the LED and the HED demonstrators 
were directly exploited during 12 different 
promotional events in NL, PL, CZ and IRL. 
Approx. 1 500 members of the Agricultural 
User Community actively participated in the 
demonstrations. 

3.4 Demonstrators exploited 
during the training events 

Partly DEL 5.6 Only the LED was used during training 
events where in total 470 people were 
trained. Reason was that the LED is 
relatively easy to use and explain. The HED 
requires more preparation and the 
necessary hardware and software is not 
usually available and usable at training 
locations. 

 

 

Objective 4 - Prepare a set of recommendations for training and promotion 

Description: 

To prepare a set of recommendations for training and promotion based on identified stakeholder 
expectations and previous experience. 

 

Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

4.1 Set of recommendations for 
training and promotion 
prepared 

Fully DEL 2.4 Ten specific recommendations for training 
and promotion have been prepared. 
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Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

4.2 Recommendations based 
on identified stakeholder 
expectations and previous 
experience 

Partly DEL 2.4 
DEL 1.3 

The analysis of stakeholder expectations 
was based on the results obtained during a 
series of stakeholder consultations and 
meetings. Obtained results as well as 
previous experience of consortium partners 
were taken into account during the 
preparation of the recommendations. Not all 
of the expectations expressed by the 
stakeholders were respected because of 
the practical limitations of training and 
promotion events (e.g. limited time for 
demonstrations, focus mainly on 
demonstrators and selected priority 
applications). 

 

 

Objective 5 - To organize and implement training and promotion events attracting a wide audience 

Description: 

To organize and implement training and promotion events attracting the wide audience (mainly 
farmers) by using the demonstrators clearly showing the added value of EGNOS and Galileo in the 
agricultural sector. 

 

Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

5.1 Training and promotion 
events organized and 
implemented 

Fully DEL 5.6 
DEL 6.3 
 

In total 6 different training events were 
organized. One of these events had 5 
repeated courses. 

In total 12 different promotion events in NL, 
LP, CZ and IRL were organized and 
implemented. 

5.2 Training and promotion 
events attracted the wide 
audience (mainly farmers) 

Fully DEL 5.6 
DEL 6.3 
 

All together 470 people were trained during 
training events. A number of people had a 
short training/presentation during promotion 
events.  

Ten thousands of visitors have visited the 
12 events where FieldFact participated. 
Approx. 1 500 members of the AUC actively 
participated in the demonstrations held 
during these events. 
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Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

5.3 Demonstrators used during 
the training and promotion 
events clearly showed the 
added value of EGNOS and 
Galileo in the agricultural sector 

Partly DEL 3.7 
DEL 5.6 
DEL 6.3 

EGNOS corrections were used during the 
measurement of changed parcel boundaries 
(LED) and the machine movement (HED). 

Due to the unavailability of Galileo a 
simulated integrity indicator has been 
included into the demonstrators in the form 
of displayed mean PDOP. This simulated 
integrity indicator served as a means to 
explain the added value and consequences 
of having signal integrity and authentication 
available in future Galileo applications.  

 

 

Objective 6 - To analyze obtained results and prepare the list of recommendations and guidelines 

Description: 

To analyze obtained results and prepare the list of recommendations and guidelines focused on 
further exploitation of demonstrators and other developed materials (e.g. brochures or training 
materials) during follow-up activities. 

 

Sub-objective Level of 
achievement 

Deliverable 
reference 

Comments 

6.1 Obtained results analyzed Fully DEL 7.1 Results obtained in the course of the project 
execution are analyzed in this report. 

6.2 Recommendations and 
guidelines for further 
exploitation of demonstrators 
and other developed materials 
prepared 

Partly DEL 6.2-6 
DEL 7.1 

Further direct exploitation of the 
demonstrators is limited because of the 
need for skilled personnel and continuous 
operation and maintenance of the geo 
portal. But the concept of practical 
demonstrations, described functionality of 
demonstrators and the lessons learnt can 
be directly exploited. Developed materials 
should be first updated (status of Galileo 
development) and adapted to the needs. 
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Appendix 2: Reference architecture for GNSS applica tions in 
agriculture 
 

 

Figure 6: FieldFact Reference Architecture for GNSS  applications 
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Appendix 3: Use case description template 
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Use case description template 

Use case description example 
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Use case description template 
 

 

Use case number – Title  

use case identifier and title 

 

Actor: 

The actor(s) that are involved in the execution of the use case 

Pre-conditions: 

Any pre-conditions that should be fulfilled as a starting condition for the use case 

Trigger: 

The trigger that starts the execution of the use case 

Description: 

Goal to be achieved by use case and sources for requirement 

End-condition: 

The end condition after successful execution of the use case 
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Use case description example 
 

(taken from the Functional and Non-Functional Analysis and User-interface Design for FieldFact 
Low End Demonstrator, reference FIELDFACT-WP3-ALT-DEL-3.3) 

 

 

UC-LED-P02 Performing the parcel measurement 

Actor: 

FieldFact low end demonstrator end-user 

Pre-conditions: 

The user is authenticated and the application is opened and has initialized. The application is in 
idle mode. 

Trigger: 

The user presses the <Start> function 

Description: 

The application switches from idle mode to measuring mode and starts collecting and storing GPS 
samples at the specified sampling frequency. All sampled coordinates are subsequently added to a 
single dataset and are locally recorded on the measuring device. The user will now start walking 
around the boundaries of the parcel to be measured, thus recording the walked track as a set of 
sampled GPS coordinates. 

While the user moves, the reference cursor will indicate the users moving position on the reference 
map and a GPS track will be displayed on the screen as a line connecting the sampled coordinates 
and indicating the track followed by the user.  

A status panel, indicating the applications mode (initializing/measuring), and the number of visible / 
usable satellites is visible. 

While measuring a set of buttons is available to operate the application: 

·  Stop – Pauses the parcel measurement, application switches to idle mode. 

·  Info – Provides additional status information and options to enable/disable functions  

End-condition: 

The application is in measuring mode 

  

 

 


