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FOREWORD 

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

The FieldFact project was initiated by GJU for the introduction and promotion of GNSS in the 
agricultural community. It is co-financed by the GALILEO Joint Undertaking (GJU) under the 6th 
Framework Programme. There are six consortium partners participating in the project - Alterra, 
Vexcel (as per 1st of February replaced by Terrasphere) and PPO 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 Februari 2007, the business 
activities of Vexcel were terminated and the remaining work in the project have 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. The spread of GNSS use has been hindered also by 
occasional inadequate accuracy, availability, reliability and continuity of the Signal in Space (SIS) 
of current GNSS and a lack of beneficiary applications. 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 

The Functional and Non-Functional Analysis Report and User-interface Design for the FieldFact 
high end demonstrator describes the work performed in the activity Functional and Non-functional 
Analysis and User-interface design as defined in work package 3 (Applications) of the FieldFact 
project.  

This document describes the functional and non-functional specifications for the FieldFact high end 
demonstrator. The definition of these specifications was elaborated by a group of experts 
consisting of FieldFact project members involved in the work packages 1 and 2 of the FieldFact 
project (Stakeholder platform and Studies), personnel experienced in extension work and 
promotion activities in the agricultural community and IT experts with experience in software 
development on spatial information systems and agricultural applications. The results of work 
package 1 (Stakeholder platform) and 2 (Studies) of the FieldFact project and especially the 
content of the Requirements Analysis reflecting the common findings of these work packages have 
been used as a major input. This project-specific knowledge was combined with professional 
experience from various areas available in this group to compose an appropriate demonstration 
business case that matches the FieldFact project goals for the high end demonstrator and a set of 
specifications for a demonstrator application supporting this business case. 

The functional specification for the high end demonstrator was subsequently translated to a 
feasible user-interface design for the high end demonstrator application. The resulting user-
interface design is described in the second part of this report. Together with the technical 
architecture defined in the architectural design, the functional and non-functional specifications and 
the user-interface design form the basis for the development of the high end demonstrator 
application. 
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1 INTRODUCTION 

1.1 Purpose and scope 

In the framework of the FieldFact project, WP 3 (WP3), “Applications”, aims at the development of 
demonstrator applications for the promotion of Galileo in agriculture. Within WP3, the task 
functional and non-functional analysis translates the information delivered by the stakeholder 
platform in WP1 and the requirements that have been defined in the requirements analysis in WP2 
to specifications for the demonstrator applications to be built in WP3. The conceptual model 
developed in WP3 (FIELDFACT-WP3-ALT-DEL-3-2) was another important starting point for the 
functional and non-functional analysis.  

The introduction chapter describes why and for whom this document is written. It also mentions 
associated project documents, references to literature and a list of important abbreviations and 
synonyms. 

Chapter 2 describes the performed activities and the methodologies used for the elaboration of the 
Functional and Non-Functional Analysis. 

In Chapter 3 the results of the analysis are described. It summarizes the products that have been 
developed in the Functional and Non-Functional Analysis. In paragraph 3.2 the relevant aspects 
and characteristics for a FieldFact HED are stated. These issues are translated to a feasible 
business case for the demonstrator in paragraph 3.3. Paragraph 3.4 describes the architectural 
concepts that were presented in the conceptual model and that should be reflected in the FieldFact 
demonstrator applications. The remainder of this chapter (paragraphs 3.5, 3.6) is dedicated to the 
description of the work performed to elicit the functional and non-functional specifications and to 
describe the user-interface design. 

Chapter 4 describes the conclusions drawn from the work in this activity and recommendations for 
subsequent work in the FieldFact project in general and especially for the WP3 activities.  

The detailed functional and non-functional specifications are defined in Appendix 1 and  Appendix 
2 respectively. Appendix 3 and Appendix 4 describe the compliance of the specifications with the 
requirements documented in the Requirements Report (FIELDFACT-WP2-EKO-DEL-2-3). The 
user-interface design derived from these specifications is described in Appendix 5.  

1.2 Intended audience / Classification  

This functional analysis is primarily intended to be an internal project document and reference for 
the purposes mentioned below. It is also useful for stakeholders in the agricultural sector as well as 
for GNSS stakeholders to take notice of the FieldFact demonstrator functionality and the 
considerations that have lead to these specifications. This document is therefore classified as a 
public document.  

The intended audience of this document is threefold: 

Designers/developers in the FieldFact WP 3 – Applications 

The analysis report describes the functional and non-functional specifications of the High End 
Demonstrator (HED) and the user-interface design for this demonstrator. Thus, it defines the 
functional and technical framework for the subsequent sub-tasks of architectural design and 
implementation.  
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Other FieldFact WPs 

The functional / non-functional analysis report provides other WPs with the necessary information 
to understand the functionality and the technical specifications for the HED. Especially the WP5 
(Testing and Training) and WP6 (Promotion) will benefit. They can in an early stage get a good 
impression of the working of the demonstrator applications and determine how these applications 
can be integrated in the testing, training and promotion activities planned for  later in the project. 

GSA and Stakeholders 

The functional / non-functional analysis report provides a clear view on the HED application and 
the way that the stakeholder preferences and defined requirements are translated into the 
demonstrator. In this manner GSA will be able to assess the effectiveness of the demonstrator 
application as a means of promoting the Galileo system.  

The stakeholder groups (both stakeholders from the agricultural sector and GNSS stakeholders)  
can determine if their contribution in the stakeholder platform has been translated to the 
specifications of the demonstrator. 

1.3 Associated documentation 

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

1. GALILEO Research and Development Activities, Second Call, Area 1A, GNSS for Special User 
Community, Statement of Work, Issue 1, May 2004. 

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. Report Requirement Identification and Priority, version 1.3, May 2007. Reference FIELDFACT-
WP1-JRC-DEL-1-3 

5. Requirements Report, version 3.0, August 2007. Reference FIELDFACT-WP2-EKO-DEL-2-3. 

6. Critical Analysis Report, The state and future of GNSS in Agriculture Europe 2007, version 1.1, 
May 2007. Reference FIELDFACT-WP2-EKO-DEL-2-1.  

7. Conceptual Modeling Report. Basis for Application Development, version 1.1, July 2007. 
Reference FIELDFACT-WP3-ALT-DEL-3-2. 

8. Functional and Non-functional Analysis Report and User-interface Design for FieldFact low end 
demonstrator, version 1.0.2, October 2007. Reference FIELDFACT-WP3-ALT-DEL-3-3. 

1.4 Reference Documentation 

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

2. GPX: the GPS Exchange Format. Available on http://www.topografix.com/gpx.asp. 

3. OpenGIS® Standards and Specifications.   
Available on http://www.opengeospatial.org/standards  
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1.5 Abbreviations and Acronyms  
 

CAP Common Agricultural Policy 

CAR Critical Analysis Review 

EC European Community 

EGNOS European Geostationary Navigation Overlay Service 

EU European Union 

FMS Farm Management System 

GIS Geographical Information System 

GJU Galileo Joint Undertaking 

GNSS Global Navigation Satellite Systems 

GPRS General Packet Radio Service 

GPS Global Positioning System 

GPX GPS Exchange Format 

GSA GNSS Supervisory Authority 

GML Geography Markup Language 

HED High End Demonstrator 

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

IT Information Technology 

LAN Local Area Network 

LED Low End Demonstrator 

LPIS Land Parcel Identification System 

OGC Open Geospatial Consortium 

OS Operating System 

PDA Personal Digital Assistant 

PDF Portable Document Format 

PDOP Position Dilution of Precision 

RDBMS Relational Database Management System 

SIS Signal in Space 

USB Universal Serial Bus 

VRA Variable Rate Application 

WFS Web Feature Service 
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WMS Web Map Service 

WP Work Package 

XML eXtended Markup Language 
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2 DESCRIPTION OF THE WORK CARRIED OUT 

2.1 Introduction 

This chapter describes the working process and methodology used in the functional and non-
functional analysis. It describes the starting points and reference information used as input for this 
activity and how we have included the requirements obtained in WP2 as well as the promotional 
goals of the FieldFact project. It also states the methodologies and concepts used for the elicitation 
and description of the functional and non-functional specifications and how the cross-reference 
with the requirements is documented. Finally, it describes how we have translated specifications 
into a user-interface design and which methodology and tools were used to produce the design. 

2.2 FieldFact deliverable input 

The functional and non-functional analysis aims at the development of a set of functional and non-
functional specifications for the FieldFact demonstrator applications, in this case the HED. The 
demonstrators will be used in the training and promotion activities organized in the project. A 
second step in the functional and non-functional analysis is the development of a user-interface 
design for the HED based on these specifications. 

The main source of input for this activity has been the Requirements Report (FIELDFACT-WP2-
EKO-DEL-2-3) which has been delivered by WP 2 (Studies). This document reflects the findings 
and results of the Critical Analysis phase of the project as well as the vision and ideas of the 
relevant stakeholder groups identified in the FieldFact project. The knowledge gathered in the 
Critical Analysis about the current state of GNSS users in agriculture and the opinions, visions and 
ideas of the stakeholders have been translated to a set of requirements for the FieldFact 
demonstrator applications. This requirements set has been used as the main source of reference 
information by the analysts to develop the functional and non-functional specifications. 

2.3 Methodology 

2.3.1 Framework for Definition of Specifications 

The development of the functional and non-functional specifications was carried out by a group of 
experts consisting of project members involved in the WPs 1 and 2 of the FieldFact project 
(Stakeholder platform and Studies), personnel experienced in extension work and promotion 
activities in the agricultural community and IT experts with experience in software development on 
spatial information systems and agricultural applications. 

This group combined their experiences and the information gathered in other FieldFact activities to 
set up an appropriate business case for the demonstration and to compose a set of specifications 
for an application that matches the FieldFact project goals for these demonstrators: 

·  Clarification of the added value of the use of Galileo and EGNOS in the agricultural community. 

·  Emphasizing the Galileo differentiators. 

·  Expression of the added value of integration of Galileo based positioning information in the 
agricultural business processes.  

·  Suitability for use in a typical setting of an agricultural demonstration event. 
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In chapter 3 we will elaborate on the relevant issues and goals concerning the HED in more detail. 

2.3.2 Specification Definition 

The functional specifications of the HED have been elaborated as a series of use cases. Use 
cases are a common way of expressing functional specifications of IT applications. 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 occurred, they are described 
as part of the use case description. 

Non functional specifications have been elaborated separately. To develop these specifications, 
knowledge gathered in the stakeholder platform, the Requirements Report and the Conceptual 
Modeling Report have been combined with common concepts and best practices used in 
information technology and software development. We have defined the non-functional 
specifications in a separate section, although some of the non-functional requirements are 
inevitably also (partly) expressed in the defined use cases. 

In order to express the compliance of the elicited specifications with the general as well as the 
specific HED requirements described in the requirements report, we have stated the requirements 
that are fulfilled through the use cases and non-functional specifications together with these 
specifications. Every use case description has thus been extended with a table describing the 
specific HED requirements that are fulfilled by the use case. The same has been done for every 
non-functional specification. Moreover, in Appendix 4 we have included a cross-reference matrix 
between requirements and specifications. This matrix shows the compliance of the formulated 
specifications with the requirements at a glance. 

Wherever requirements stated in the requirements report are not or only partly incorporated in the 
formulated specification set, we have defined a design decision, motivating why it was decided not 
to translate this requirement into the demonstrator specifications. 

2.3.3 User interface design 

Using the functional specifications defined in this activity as a main reference, we have elaborated 
the user interface design for the FieldFact HED. For this purpose we have used the intended 
application development tools (MS Visual Studio 2005 and the Franson library for development of 
client side GNSS applications as well as the Adobe Flex development environment for most of the 
web/portal functionality). Using these tools we have made a prototype user-interface design, 
reflecting the functional specifications. The major advantages of using the application development 
tools as a basis for user-interface design is that the user interface prototype can be used directly 
as the basis for further application development. Another advantage is that is provides a user 
interface design that is “close to reality”. 

The user-interface design for the FieldFact HED is drawn up in Appendix 5 of this document 

2.3.3.1 Used identifiers 

Identifiers are used to identify each functional and non-functional specification as well as each 
design decision. The following convention for coding of the identifiers is used:  

Functional Specifications 

<UC>-<Demonstrator>-<Functional part>-<sequence nr> 

UC: Use Case 
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Demonstrator: LED or HED 

Functional part: Application part of the demonstrator (e.g. P = parcel measurement client) 

Non-Functional Specifications 

<NFS>-< Demonstrator>>-<sequence nr> 

NFS: Non-Functional Specification 

Demonstrator: LED or HED 

Design Decisions 

<DD>-< Demonstrator>-<sequence nr> 

DD: Design Decision 

Demonstrator: LED or HED 

2.4 Exploiting the Galileo differentiators 

The FieldFact demonstrators are being developed to support the promotion of Galileo in the 
agricultural community. For these promotional purposes it is important to be able to demonstrate 
and explain the added value of the Galileo differentiators for the application area. For the HED 
application described in this document, accuracy and integrity and reliability are the differentiators 
that offer the clearest added value in comparison with traditional GNSS. 

Better accuracy: 

The EGNOS system and in the future also the Galileo system will offer better accuracy (especially 
in combination with GPS) than the current GPS system. In the HED scenario, a parcel, measured 
using the functionality developed for the Low End Demonstrator (LED), is used as one of the 
inputs. The European Commission (EC) offers guidelines for the tolerated deviation of the 
measured parcel from the parcels registered in the reference system. It is evident that the quality of 
the input data and compliance with these guidelines will improve through the increase of accuracy 
that the Galileo GNSS will offer. The measurement of zones (e.g. environmental zoning) which are 
to be integrated in the variable rate application instruction map also requires sufficient accuracy. 
Although quantitative guidelines are not available at this time, it is clear that increased accuracy 
will support a better compliance with this kind of regulations. 

On the other hand, the performance of the Variable Rate Application (VRA) itself will not benefit 
from this increased accuracy. The “resolution” of VRA will be in the range of 5-10 meters. This is 
mainly caused by the fact that current (and most probably also near future) machinery is 
technically not able to apply variable rates on a higher resolution. Limiting factors are the 
dimensions of independently controllable sections of a sprayer boom and the physical delay-time in 
the reaction of actuators. 

Integrity / reliability 

In the HED the measurement of cross compliance related zones and the integration of these zones 
in the instruction maps for VRA is included. Such areas require deviating, usually reduced 
application rates. Including these cross compliance regulations introduces regulated applications 
aspects into the HED, involving for instance liability issues. In general, such applications will 
benefit from the Galileo capacity to offer provable time-stamp and location data through SIS 
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authentication and integrity message. It will become possible to prove compliancy by authenticated 
documentation of field operations.  

Similar issues are at stake for the parcel measurement. The addition of authentication and an 
integrity message will increase the options for farmers to use measured data for regulatory 
purposes, e.g. parcel declarations for public aid subsidies. 

The requirements stated in the Requirements Report (FIELDFACT-WP3-EKO-DEL-2-3) account 
for the implementation of the Galileo differentiators in the FieldFact HED. In the functional and non-
functional analysis and the user-interface design presented in this document we have further 
expressed these requirements into specifications and user-interface.  
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3 RESULTS OF WORK CARRIED OUT 

3.1 Introduction 

This chapter documents the results of the Functional and Non-Functional Analysis for the FieldFact 
HED application as described in chapter 2.  

3.2 Outline of the FieldFact HED  

In order to be able to select an appropriate “business case” as the setting for the high end 
demonstration and to determine detailed functional and non-functional specifications for the 
demonstrator application, we started the analysis phase with an inventory of the relevant input that 
was available from preparing activities in the other FieldFact work packages. This paragraph 
describes the major issues identified. Later in this chapter we will come back to these issues when 
we match the selected business case with the issues identified in this paragraph.   
 
In the FieldFact project proposal the main objective of the HED was formulated as:  
“…to show the advantages of creating geo-information by combining an accurate, reliable position 
signal (EGNOS/ Galileo) with relevant data sources on farm and field level. Another objective is to 
demonstrate advantages of communication between agricultural user community partners based 
on (parcel) geometry and location. For this type of demonstrator the added value of integrity and 
guarantee of the EGNOS/ Galileo signal is crucial.” 
 

In the Critical Analysis Report (CAR, Ref. FIELDFACT-WP2-EKO-DEL-3-2), priority applications to 
be implemented into the HED functionality were selected considering the compliance of candidate 
applications with the following criteria: 

·  (1.1) The application to be selected should aim at European farmers.  

·  (1.2) The application to be selected should involve dedicated receiver integrated with sensors 
and machine monitors; 

·  (1.3) The application to be selected should involve combination of GNSS signal with 
information on field level in a GIS 

·  (1.4) the application to be selected should satisfy at least one of the following farmers’ motives 
for GNSS use.  

- Efforts to improve production efficiency; 

- Efforts to improve automated documentation; 

- Efforts to ensure appropriate use of public aid. 

·  (1.5) The application to be selected should clearly benefit from EGNOS and/or Galileo 

Based on these criteria the following priority applications were selected in the CAR: 

·  (2.1) Harvest monitoring 

Harvest monitoring enables site specific monitoring of harvest in an agricultural field. The basic 
principle of site specific yield monitoring is that the output of a yield sensor is combined with the 
geographic position of the harvester derived from GNSS satellite constellation at that moment. 
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·  (2.2) Biomass monitoring 

Monitoring of biomass enables the site specific monitoring of biomass in an agricultural field. 
Crop reflection during the growing season can be monitored, either from a satellite or from 
near-ground sensors or airborne sensors, and can be combined with field inspections based on 
very accurate GNSS positional information. From the crop reflection variables like biomass and 
leaf area index (LAI) are derived, optionally in combination with crop growth models. 

·  (2.3) Variable rate application 

The idea of VAR is to identify areas with similar levels of yield limiting properties in a field, and 
subsequently to treat these site-specific areas . The treatment can comprise seeding distance 
based on soil texture, fertilizing based on nitrogen status, pesticide application based on weed 
abundance, and more. VRA encompasses the technical possibilities of site-specific 
management; it is the tool for translating geo-information from a field into more homogenous 
crops and lower application of nutrients and pesticides. 

Other issues to be considered in the HED mentioned in the various documents include:  

·  (3.1) Demonstrate how the HED functionality benefits from the Galileo differentiators 

·  (3.2) Integration and creation of geo-information by combining an accurate, reliable position 
signal (EGNOS/ Galileo) with relevant data sources on farm and field level  

·  (3.3) Demonstration of the advantages of communication between agricultural user community 
partners based on (parcel) geometry and location 

The stakeholder platform also provided the project with some additional recommendations that are 
applicable to the HED: 

·  (4.1) The relation of the demonstrator with the farm management cycle should be evident  

·  (4.2) Information on cost effectiveness and financial benefits should be presented 

·  (4.3) Demonstrators should aim at single standardized solutions on EU level 

·  (4.4) In demonstrations a clear differentiation should be made between GPS and Galileo and 
the  demonstrator should emphasize the positive aspects of anticipated Galileo services 

·  (4.5) Demonstrators should focus on the transparency in authentication of documentation 

·  (4.6) Certification should be considered as a package approach 

3.3 HED business case 

3.3.1 Description of the chosen business case 

In order to comply with the global HED goals mentioned in the previous paragraph on one side and 
to avoid unnecessary work, reusing formerly implemented functionality from the LED on the other 
side, we have made some pragmatic choices regarding the business case to be demonstrated with 
the HED.   

From the three identified priority applications, two were finally chosen to be implemented in the 
demonstration business case: biomass monitoring and VRA.  

Harvest monitoring has been omitted from the demonstrator functionality for several reasons: 
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·  For demonstration purposes we intend to have an application that can also be operated in a 
“laboratory situation”, possibly even for indoor use, without the necessity to use machinery. 
Demonstration of harvest monitoring requires machinery and cannot easily be simulated. 

·  If performed in the field, a demonstration using harvesting machinery is “destructive”. Once a 
site is harvested, the demo cannot be repeated. 

·  Harvest monitoring adds little value to a demonstration. Attendants cannot “touch” anything, or 
even observe behavior. 

As will be described later in this document, we are able to comply with the requirements and 
advices that were collected in the other FieldFact WPs, while leaving out harvest monitoring. 

We decided to reuse functionality developed for the LED. As will be explained later in this chapter, 
this enables us to include a broader set of relevant aspects and goals into the demonstration.  

Since a high end demonstration will be based on operations to be performed in a parcel, we 
decided to reuse the parcel measurement application functionality to generate this input dataset 
and thus make it part of the HED. We have also reused this functionality to implement a second 
part of the generation of input data sets. Based on the parcel measurement application we will also 
implement functionality to measure zones within a parcel. These zones can be used to 
demonstrate that it is possible to adapt the treatment or exclude part of a parcel from a certain 
treatment. Several useful and illustrative situations can be demonstrated this way. Good examples 
of this are the appointment of zones that reside under cross-compliance regulations or the 
indication of zones that require adapted treatments (e.g. zones with extreme weed growth or 
reduced biomass).  
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Figure 3-1 – FieldFact High End Demonstrator busine ss case 
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Figure 3-1 depicts the business case that will be demonstrated. It consists of a series of logical 
steps that demonstrates how biomass monitoring data and other spatial datasets can be integrated 
and how VRA can be performed using these datasets: 

1. Collection of parcel information (reference dataset)  
The user starts the demonstration measuring the parcel that will be the subject of the high end 
demonstration. It shows that parcel geometry can be measured using GNSS and that EGNOS 
and in the future Galileo will increase the value and possible applications for this data. It allows 
the user to get hands-on experience with the use of GNSS applications in the field. 

2. Collection of data on zones (site specific regulatory conditions)  
The user will subsequently measure one or more zones within the measured parcel. These 
zones are in this case marked as “non-spraying zones”. Such non-spraying zones are currently 
part of agricultural daily practice, since European regulations require protected areas for e.g. 
environmental or nature protection reasons. It will explain that it is possible to measure these 
areas, register them in a Farm Management System (FMS) and incorporate this information as 
boundary conditions in future farm operations (in this case VRA). This already demonstrates 
the value of using GNSS and the embedding of collected data in the farm management cycle.  

3. Integration of biomass maps (external field specific data)  
A biomass map of the demonstration parcel will be added to the collected datasets. This will 
show that external data about site specific conditions can be easily integrated into the available 
spatial datasets. It will also demonstrate that these crop data can be automatically translated to 
a site specific advice for the application rate based on this crop data. 

4. Generation of an instruction map for VRA  
That the available data for the parcel (parcel boundaries, zones, biomass characteristics) can 
be overlaid and translated to one instruction map for VRA will be demonstrated to the user . It 
can be easily shown that the resulting instruction map accounts for parcel boundaries and for 
the location specific crop data, but also accounts for the regulatory conditions that are valid for 
the parcel. This part of the case also demonstrates the integration of various datasets and the 
application of agronomic models to e.g. translate biomass maps to an application advice. 

5. Performing VRA  
Finally, the actual VRA will be performed based on the generated instruction map in the 
previous step. Users can observe that the application rate is adapted according to the site’s 
local crop conditions and that identified “conditional or non-spraying zones” are accounted for. 
It can also be explained that performed operations can be registered and stored in a FMS for 
documentation. The integrity and authentication features of Galileo for the generation of 
authenticated documentation can be explained. It will also prove that automated documentation 
can be implemented using GNSS, recording time and location of performed field operations. 

We have also concluded that the available conditions at specific demonstration events require 
different set-ups of the demonstration: 

·  If appropriate machinery can be made available, a full size demonstration can be performed in 
the field.  

·  If no farm machinery is available, but there is a possibility to go out into the field to do 
measurements using GPS and EGNOS, we intend to demonstrate using a simulator, e.g. a 
field device (laptop or tablet PC) connected to a simple actuator or a small spraying device. 
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·  If there is no possibility to go into the field, the demonstration will be performed using prepared 
datasets and an emulated GNSS signal connected to a device with a simple actuator and thus 
presenting a “virtual ride” through the field on a projection screen.    
 

3.3.2 Compliancy with the relevant issues and goals for the HED 

If we compare the described business case to the relevant aspects mentioned in paragraph 3.2, 
we can conclude that a large part of the mentioned issues and goals are covered by the composed 
business case. 

(1.1) Aim at European farmers 
The business case focuses on application that are familiar to all European farmers. The 
advantages of Galileo, including for instance the increased availability over the whole 
European territory will be emphasized.   

(1.2) Dedicated receiver integrated with sensors and machine monitors 
The “full version” of the demonstrator business case includes demonstration of VRA using 
farm machinery with integrated board computer, sensors, GNSS receiver, actuators and 
monitors. 

(1.3) Combination of GNSS signal with information on field level in a GIS 
GNSS (measured parcels and zones) and non-GNSS based (biomass maps) information 
on field level are collected in a central system, representing a farm management system 
with added GIS functionality. Using this GIS functionality and agronomic models, added 
value information on field level is created to control the VRA in the field.  

(1.4) Satisfy at least one of the farmers’ motives for GNSS use  
All three motives are covered: 

·  Efforts to improve production efficiency: effective VRA aims at reduction of the use of 
pesticides, fertilizer etc. and concurrently at an optimization of crop yield 

·  Efforts to improve automated documentation: recording the field operations for 
variable rate applications leads to automated documentation (what has been done and 
how it has been done, at which time and which location). In combination with the 
Galileo differentiators it could even result in authenticated documentation. 

·  Efforts to ensure appropriate use of public aid: recorded measurement data of parcels 
and zones might be used as an input for application for public aid (CAP-related) 
subsidies and as a proof of compliance with European regulations. 

(1.5) Application should clearly benefit from EGNOS and/or Galileo 
Paragraph 2.4 describes how this application benefits from the EGNOS and Galileo 
characteristics. 

(2.1) Priority application: Harvest monitoring 
This priority application has been omitted for the pragmatic reasons mentioned earlier in 
this paragraph. 

(2.2) Priority application: Biomass monitoring 
The business case includes biomass monitoring through satellite imagery and remote 
sensing. 
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(2.3) Priority application: Variable rate application (VRA) 
The business case includes VRA. 

(3.1) Application benefits from the Galileo differentiators 
Paragraph 2.4 describes how this application benefits from the EGNOS and Galileo 
characteristics. 

(3.2) Integration and creation of geo-information 
The process described under (1.3) includes integration of GIS data sources and creation of 
new operational data sets through GIS and agronomic models 

(3.3) Advantages of communication between agricultural user community partners based on 
(parcel) geometry and location 

(4.1) Relation with the farm management cycle 
The process described under (1.3) is a clear implementation of the farm management 
cycle. 

(4.2) Cost effectiveness and financial benefits 
Promotion activities around the demonstration will include specific material on cost 
effectiveness and financial benefits of this business case. 

(4.3) Single standardized solutions at EU level 
Use of open standards like XML, OpenGIS and ISOBUS and compliance with INSPIRE 
directives will support international standardization.  

(4.4) Transparency in authentication of documentation. 
The business case includes automated documentation of field operations. The options for 
automated documentation offered by using GNSS and especially the possibilities to obtain 
authenticated documentation using Galileo’s integrity signal and authentication will be 
emphasized during demonstrations. 

(4.5) Certification to be considered as a package approach 
We will assess (in the FieldFact WP that includes testing and training) the possibilities to 
certify equipment used in field operations performed by GNSS controlled machinery. 

3.4 Application outline 

Galileo based on-farm GNSS applications in the agricultural community will typically consist of a 
local component executing an operation/process in the field supported by GNSS data collected in 
real-time and one or more “global” components, integrating the measured data with all other kinds 
of on-farm and/or external data.  
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Figure 3-2 Components of the FieldFact infrastructu re 

 

Figure 3-2 shows the components of the FieldFact infrastructure as they were presented in the 
conceptual model (FIELDFACT-WP3-ALT-DEL-32). It shows the required integration of the local 
positioning and data collection components as well as the subsequent processing of collected 
datasets, using existing on-farm datasets and producing new datasets and farm level knowledge 
that will be used again when performing subsequent field actions. It also shows the interfaces with 
components in the outside world (e.g. a governmental parcel registration database). Maintaining 
this concept as the basis of the infrastructure of the demonstrators will facilitate the implementation 
of the full farm management cycle as well as the demonstration of interfacing and integration with 
external systems. 

The main goal of the demonstrators is to serve as an instrument to demonstrate the added value of 
using GNSS and especially the Galileo system. It concerns not only the use of Galileo in the field, 
but also the generation of additional information and knowledge on the farm level and outside the 
farm, e.g. on the level of the logistic chain and governmental systems. In order to be able to 
demonstrate not only the operational Galileo supported process in the field, but also the added 
value of integrating with other datasets and processing these datasets to new information, it is 
necessary to also be able to demonstrate this global component. It demonstrates an important part 
of the real world of the farmers practice (e.g. the FMS, a governmental database of parcel 
information). It also has another important promotional role, since it offers the possibility to collect 
datasets from different sources and to show how they can be combined, or how for instance the 
data collected by different users compare to each other. 
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The decision to reflect this real world situation in the demonstrator applications also influences the 
elaboration of the functional and non-functional specifications. In the use cases defined for the 
demonstrator applications we can see a clear distinction between use cases concerning the in field 
activities executed with the client and machinery components and the central activities that are 
performed through a central system.  

3.5 Functional and non-functional specifications 

In the Requirements Report (FIELDFACT-WP2-EKO-DEL-2-3) delivered by WP2 (Studies), a list of 
functional and non-functional requirements for the HED were presented. In this document we have 
elaborated those requirements into a set of functional and non-functional specifications for the 
HED. 

The functional specifications of the FieldFact HED have been elaborated in the form of use cases. 
These use cases are described in Appendix 1 of this document. There is a clear distinction 
between use cases describing the “on-field activities” through the client and machinery 
components of the demonstrator and the central activities through the central/server component of 
the application. 

As stated before, the LED functionality for parcel measurement has been integrated as a part of 
the HED. To prevent redundancy, we refer to the Functional and Non-functional Design for the 
LED (FIELDFACT-WP3-ALT-DEL-2-3) for the functional specifications and user-interface design of 
that particular part of the HED. This also applies to the sub-application for the measurement of 
zones. This application is strongly based on the functionality of the LED. In this document we will 
only describe the functionality as far as it deviates from the LED functionality. 

The requirements stated in the Requirements Report should either be covered by the 
specifications that are developed in the functional and non-functional analysis for the HED and 
described in this report or they should be (partially) excluded through a motivated “design 
decision”. In Appendix 1 and  Appendix 2 every functional (use case) or non-functional 
specification is accompanied with a list of requirements covered by this specification. For clarity, 
the requirement codes as used in the Requirements Report are used.  Appendix 4 contains a cross 
reference between the requirements and the specifications and gives an overview of the 
compliancy. 

Appendix 4 includes a list of design decisions. These design decisions describe where deviations 
from the requirements have occurred and what the motivation for these deviations is. Every 
requirement that is (partly) not met by the specifications should be mentioned in this list. 

3.6 User interface design 

The functional specifications described in Appendix 1 have been subsequently translated to a 
design of the FieldFact HED user-interface. Using the intended development tools for the 
application, a set of screen designs was made that reflects the stated functionality. 

The user-interface design is described in Appendix 5. It contains a series of screen designs with a 
short description of the functionality. With every function, a reference is given to the relevant use 
cases defined in the functional specifications in Appendix 1. An accompanying table states which 
use-case is fulfilled by the screen design and (when applicable) the access that the function gives 
to subsequent use cases. 
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4 CONCLUSIONS & RECOMMENDATIONS 

4.1 Conclusions 

During the functional and non-functional analysis, a business case for the HED was composed. In 
addition, the functional and non-functional specifications for the HED were elaborated and a user-
interface design for the demonstrator application was presented. This work was performed by a 
group of experts consisting of project members involved in the WP 1 and 2 of the FieldFact project 
(Stakeholder platform and Studies), personnel experienced in extension work and promotion 
activities in the agricultural community and IT experts with experience in software development on 
spatial information systems and agricultural applications. 

The main products of this activity were: 

·  A business case for the HED  
This business case was primarily derived from the requirements and stakeholder 
preferences that evolved from the activities performed in WPs 1 (Stakeholder platform) and 
2 (Studies) of the project.  

·  Functional and non-functional specifications for the HED.  
The functional specifications were described in the form of use cases. The specifications 
are the basis for further design and implementation of the HED in this and subsequent 
activities. 

·  User interface design  
Based upon the functional specifications, a user-interface design was defined. The user-
interface design will be the main starting point for implementation of the demonstrator 
functionality. 

·  Compliance analysis  
The compliance of the business case with relevant project issues and goals was described. 
The compliance of the specifications described in this document with the requirements as 
defined in the Requirements Report (ref: FIELDFACT-WP2-EKO-DEL-2-3) was recorded in 
a cross-reference matrix. All deviations from these requirements were recorded as design 
decisions. These design decisions describe the motivation to deviate from specified 
requirements. 

4.2 Recommendations 

It is recommended that the demonstrations of the HED in the FieldFact demonstration events 
follow the business case described in this document and that the FieldFact HED will be based 
upon the functional and non-functional specifications as defined here. This will ensure compliance 
with the earlier results collected from the stakeholder platform and the critical analysis report. Thus, 
this document should be the input for the implementation of the HED, as well as a reference 
document and guideline for activities to be performed in the context of testing, training and 
promotion.
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Introduction 
 

This Appendix describes the use cases defined for the FieldFact HED. It is divided into the 
following sections: 

 

A Field application, collection of input data  
 

These use cases are describing the data collection phase of the farm management cycle. 
Reference data and external information, necessary to perform VRA in the field are collected.  

Use cases are divided into the following logical subsets: 

·  A 1.1 - Generic use cases for parcel- and zone measurements 

·  A 1.2 - Parcel measurement use cases 

·  A 1.3 - Zone measurement use cases 

·  A 2 – Biomass data collection use cases 

 

B Field application variable yield application  
 

These use cases are dedicated to the demonstration of variable yield application. We will 
distinguish between different operational modes for the VRA component. First of all, it is necessary 
to be able to demonstrate the HED application in conditions where machinery or even a field/parcel 
is not available. For these occasions we intend to implement some use cases that are executable 
in these situations and that are able to simulate the ideal conditions. Besides, we will account for 
the “ideal” demonstration conditions, where a prepared field and a tractor and machinery are at our 
disposal and where “live” VRA can be demonstrated. 

Use cases are divided into the following logical subsets: 

·  B 1 – VRA simulation use cases 

·  B 2 – VRA use cases  

 

C Server application  
 

This section describes the generic use cases on the central (server) side of the demonstrator. 
The server application that is part of the demonstrator architecture (for the HED as well as the 
LED) is implemented to demonstrate the fact that communication between a local component 
operated in the field and a central component is possible. The central server simulates either the 
farmers’ farm management system or e.g. a governmental parcel registration database. It is used 
to demonstrate the possibilities of easily consolidating field information in a central database and 
processing and integrating existing and GNSS collected datasets to new value added datasets. In 
the case of the HED these datasets are again the input for new field operations, particularly the 
variable rate applications. 
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Use cases are divided into the following logical subsets: 

·  C1.1 – generic server use cases   

·  C1.2 – processing of input data sources  

·  C1.3 – instruction map generation for VRA    
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A Field application, collection of input data 
 

This section describes the use cases identified for the collection and provision of reference and 
external datasets that are the input for the generation of the VRA instruction map. It concerns the 
applications for measurement of parcels, measurement of zones and for the generation and 
provision of biomass maps. 

The parcel measurement functionality used to measure the reference parcel for the HED 
demonstration is identical to the functionality that has been defined for the parcel measurement 
sub-application of the LED. The functionality used to measure the zones for the HED 
demonstration is also closely related to the functionality that has been defined for the parcel 
measurement sub-application of the LED. Technically, just like parcel measurement, zone 
measurement on the client application is about measuring a polygon. The difference lies in how the 
measured polygon is processed (on the server GIS) in relation to other geo-data. In the use cases 
for the HED defined in this section we therefore refer to the use cases as defined in the Functional 
and Non-functional design report for the LED ( ref. FIELDFACT-WP3-ALT-DEL-3-3) wherever this 
is useful. 

Since this document covers the HED, we will concentrate on the compliancy with general and HED 
requirements. For compliancy of this functionality with the LED requirements we refer to the 
Functional and Non-functional design report for the LED ( ref. FIELDFACT-WP3-ALT-DEL-3-3). 
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A1.1 Generic use cases for parcel- and zone measure ments 
 

 

UC-HED-GC01 Starting the FieldFact parcel/zone measurement application 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-G01. 

End-condition: 

Additional to the available functions in the LED, a function to start up a zone measurement is 
present. 

·  Measure Zone – Starts the parcel measurement application 

 

Requirement. Id Requirement  By 

NFR-DEM-6 Demonstrators prevent an 
unauthorized access 

User is required to log in with his 
FieldFact account 

NFR-DEM-18 Demonstrators display progress and 
status… 

The application indicates in a clear way 
to the user if it is in initialization mode or 
in measuring mode. 
The application shows GNSS signal 
status and the number of visible/usable 
satellites 

 

 

UC-HED-GC02 Main menu – About… 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-G02. 
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UC-HED-GC03 Main menu – Setup… 

Actor: 

FieldFact HED administrator 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-G03. 

 

Requirement. Id Requirement  By 

NFR-DEM-21 Demonstrators are available in the 
users native language, the user 
group‘s common technical terms are 
used 

Setting the client application language. 

 

 

UC-HED-GC04 Main menu: Quit Program 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-G04. 

 

 

UC-HED-GC05 Viewing and setting additional status information options 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-G05. 
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Requirement. Id Requirement  By 

NFR-DEM-18 Demonstrators display progress and 
status… 

Display of power supply status 

 

 

UC-HED-GC06 Pausing a parcel/zone measurement session 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-G06. 
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A1.2 Parcel measurement use cases  
 

 

UC-HED-PC01 Opening the parcel measurement application 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-P01. 

 

Requirement. Id Requirement  By 

FRQ-DEM-1 User can always locate his/her 
current position… 

Reference cursor indicating the current 
position projected on reference map 
(also available in pause mode). 
A comprehensible and useful reference 
map is provided as a background layer. 

NFR-DEM-18 Demonstrators display progress and 
status… 

The application indicates in a clear way 
to the user if it is in initialization mode or 
in measuring mode. 
A status panel is visible and shows the 
availability of GPS and the number of 
satellites visible and available 

 

 

UC-HED-PC02 Performing the parcel measurement 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-P02. 
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Requirement. Id Requirement  By 

FRQ-DEM-1 User can always locate his/her 
current position… 

Reference cursor indicating the current 
position projected on reference map  

FRQ-DEM-2 User can view, combine and 
integrate various available spatial 
datasets… 

On screen projection of reference maps, 
GPS cursor and generated GPS track. 

NFR-DEM-18 Demonstrators display progress and 
status… 

The application indicates in a clear way 
to the user if it is in initialization mode or 
in measuring mode. 
A status panel is visible and shows the 
availability of GPS and the number of 
satellites visible and available 
The <info> button offers access to extra 
status and progress information 

 

 

UC-HED-PC03 Finishing the parcel measurement 

Actor: 

FieldFact HED end-user 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-P03. 

 

Requirement. Id Requirement  By 

NFR-DEM-4 Demonstrators are interoperable 
with related external systems 

Collected datasets are transferred to the 
central FieldFact system using standard 
protocols and formats. 
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A1.3 Zone measurement use cases 
 

 

UC-HED-ZC01 Opening the zone measurement application 

Actor: 

FieldFact HED end-user 

Trigger: 

The user presses the <Measure zone> button in the main menu. 

Implementation 

Technically, just like parcel measurement, zone measurement on the client application is about 
measuring a polygon in the field. The difference lies in how the measured polygon is processed (on 
the server) in relation to other geo-data. The use case implementation is therefore identical to the 
use case defined in the Functional and Non-functional Design of the LED (FIELDFACT-WP3-ALT-
DEL-3-3) as use case UC-LED-P01. 

 

Requirement. Id Requirement  By 

FRQ-DEM-1 User can always locate his/her 
current position… 

Reference cursor indicating the current 
position projected on reference map 
(also available in pause mode). 
A comprehensible and useful reference 
map is provided as a background layer. 

NFR-DEM-18 Demonstrators display progress and 
status… 

The application indicates in a clear way 
to the user if it is in initialization mode or 
in measuring mode. 
A status panel is visible and shows the 
availability of GPS and the number of 
satellites visible and available 

 

 

UC-HED-ZC02 Performing the zone measurement 

Actor: 

FieldFact HED end-user 

Pre-conditions: 

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

Technically, just like parcel measurement, zone measurement on the client application is about 
measuring a polygon in the field. The difference lies in how the measured polygon is processed (on 
the server) in relation to other geo-data. The use case implementation is therefore identical to the 
use case defined in the Functional and Non-functional Design of the LED (FIELDFACT-WP3-ALT-
DEL-3-3) as use case UC-LED-P02. 

 

Requirement. Id Requirement  By 

FRQ-DEM-1 User can always locate his/her 
current position… 

Reference cursor indicating the current 
position projected on reference map  

FRQ-DEM-2 User can view, combine and 
integrate various available spatial 
datasets… 

On screen projection of reference maps, 
GPS cursor and generated GPS track. 

FRQ-HED-16 Simulated spatial data on 
environmental zoning can be 
integrated in the system 

Zone measurement application registers 
environmental zones 

NFR-DEM-18 Demonstrators display progress and 
status… 

The application indicates in a clear way 
to the user if it is in initialization mode or 
in measuring mode. 
A status panel is visible and shows the 
availability of GPS and the number of 
satellites visible and available 
The <info> button offers access to extra 
status and progress information 

 

 

UC-HED-ZC03 Finishing the zone measurement 

Actor: 

FieldFact HED end-user 

Pre-conditions: 

The zone measurement application is in measuring mode. 

Implementation 

Technically, just like parcel measurement, zone measurement on the client application is about 
measuring a polygon in the field. The difference lies in how the measured polygon is processed (on 
the server) in relation to other geo-data. The use case implementation is therefore identical to the 
use case defined in the Functional and Non-functional Design of the LED (FIELDFACT-WP3-ALT-
DEL-3-3) as use case UC-LED-P03. 
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Requirement. Id Requirement  By 

FRQ-HED-16 Simulated spatial data on 
environmental zoning can be 
integrated in the system 

Zone measurement application registers 
environmental zones 

NFR-DEM-4 Demonstrators are interoperable 
with related external systems 

Collected datasets are transferred to the 
central FieldFact system using standard 
protocols and formats. 
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A 2 Collection of biomass maps 
 

 

UC-HED-BM01 Collection of raw datasets 

Actor: 

FieldFact demonstration personnel 

Pre-conditions: 

None 

Trigger: 

A FieldFact demonstration event requires an input biomass map for the high end demonstration. 

Description: 

The user requests and receives a satellite image of the demonstration area from a selected 
satellite image provider.  

End-condition: 

The raw satellite data is available for the FieldFact project 

 

Requirement. Id Requirement  By 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

This function provides the raw data 
needed for the generation of localized 
biomass variation data. 

 

 

UC-HED-BM02 Generation of a biomass map 

Actor: 

FieldFact demonstration personnel 

Pre-conditions: 

The required raw satellite data for the demonstration area is available for the FieldFact project 
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Trigger: 

None 

Description: 

A geographic selection (covering the demonstration area) of the satellite image is taken and 
converted to a geo-referenced raster image displaying the local biomass. This process is 
performed beforehand using specialized remote sensing knowledge and procedures available in 
the FieldFact project. Subsequently the resulting raster image is made available through an 
OpenGIS Web Mapping Service (WMS) for the FieldFact central system as an input dataset. 

End-condition: 

A raster image of the demonstration area representing the local biomass variation is available for 
access by the FieldFact central server system. 

 

Requirement. Id Requirement  By 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

This function generates and provides 
the biomass input dataset required for 
generation of the VRA instruction map 
for the high end demonstration.  

NFR-DEM-4 Demonstrators are interoperable 
with related external systems. 

The provision of biomass data through 
an external WMS can serve as an 
example of the use of field related data 
from external systems through 
standardized protocols. 

NFR-DEM-5 Demonstrators comply with relevant 
technical standards for data 
representation and exchange 

XML and WMS OpenGIS standard are 
used to serve biomass maps 
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B Field application use cases, variable rate applic ation (VRA) 
 

This section describes the use cases identified for the demonstration of VRA. The VRA is the 
“operational product” of the collection of the collected datasets in the field and the combination and 
integration of these datasets in a GIS, using agronomic knowledge. This results in an instruction 
map that is the control source for the process of applying resources (e.g. pesticides, fertilizer) on 
the field, exploiting the combined knowledge of these integrated information sources. 

In order to be able to perform high end demonstrations in some very diverse settings, we will 
distinguish different operational modes for the VRA component. First of all, it is necessary to be 
able to demonstrate the HED application under indoor or outdoor conditions where machinery or 
even a field/parcel is not available. For these occasions we have defined two use cases that are 
executable in these situations and that are able to simulate VRA while maintaining the main 
demonstration issues and promotional goals. Besides, we will account for the “ideal” demonstration 
conditions, where a prepared field and a tractor and farm machinery are at our disposal and where 
“live” VRA can be demonstrated. 
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B 1 VRA simulation use cases 
 

 

UC-HED-VS01 Loading the instruction map onto the simulation client 

Actor: 

FieldFact demonstration personnel 

Pre-conditions: 

A simulation instruction map has been generated by the FieldFact Server Application (see use 
case UC-HED-SV01). The VRA simulation application is running on the client device. 

Trigger: 

Start of the VRA demonstration 

Description: 

The user downloads the simulation instruction map through the download link available in the 
FieldFact portal and stores it on a storage device. The user connects the storage device to the 
client device used for the VRA simulation and loads the simulation instruction map into the VRA 
simulation application. 

End-condition: 

The VRA instruction map is displayed in the VRA simulation application on top of the respective 
background maps. 

 

 

UC-HED-VS02 Simulation of VRA using a simulation client and a GNSS signal emulator 

Actor: 

FieldFact demonstration personnel 

Pre-conditions: 

Feasible background data are available in the simulation client application.  

The simulation client application is opened. An instruction map for simulation is loaded into the 
application on top of the background map. 

A feasible track, covering relevant sections of the instruction map is pre-configured in a GNSS 
signal simulator. 
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Trigger: 

The user starts the GNSS signal emulation. 

Description: 

The emulated signal is processed by the application. Just like in the situation with a real GNSS 
receiver, the emulated signal is visualized in the application and processed by the internal 
algorithms to a control signal for the connected actuator. In these specific simulations (probably 
mostly indoor) actuators such as a light, a sound signal or an indicator on a display can be used to 
demonstrate the effect of the position on the (instruction) map on the output of the device. 

End-condition: 

A running application that translates an emulated GNSS signal to an actuators output. 
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Requirement. Id Requirement  By 

FRQ-DEM-2 User can view, combine and 
integrate various available spatial 
datasets… 

On screen projection of instruction map, 
reference maps, GNSS cursor. Actuator 
behavior shows that integrated input 
data sources are used as the control 
source. 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

Generated instruction map is projected 
on the screen and is used to control 
actuator output. 

FRQ-HED-13 During the movement of the 
machine the system registers the 
position and automatically sets the 
application rate according to the 
information from the application 
map… 

The simulation application registers the 
emulated GNSS signal and translates 
the position to an output signal for the 
actuator using the instruction map. 
 

FRQ-HED-14 System can register the movement 
of the machine and the actual 
applied rate which can be visualized 
and displayed in the digital map. 

The simulation application registers the 
emulated GPS signal and translates the 
position to an output signal for the 
actuator. 
The emulated position is displayed on 
the background map on the screen and 
the user can observe the behavior of the 
actuator. 

FRQ-HED-17 During the movement of the 
machine the system can 
automatically set the corresponding 
application rate after crossing the 
boundary of simulated spatial zone. 

The simulation application registers the 
emulated GPS signal and translates the 
position to an output signal for the 
actuator. Environmental zone 
information is integrated into the 
instruction map that controls application 
rates. 

NFR-DEM-10 Demonstrators are able to continue 
in limited performance in case of 
faults.  

If for some reason no GPS signal is 
available, the demonstration can be 
performed using an emulated GNSS 
signal. 

NFR-DEM-30 Demonstrators are easily adaptable 
to different environments (e.g. 
different spatial data sets or formats 
of subsidy applications) 

This use case can be used during an 
indoor event or if for some other reason 
no GPS signal is available. 
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UC-HED-VS03 Simulation of VRA using a simulation client and GPS / EGNOS 

Actor: 

FieldFact demonstration personnel 

Pre-conditions: 

Feasible background data are available in the simulation client application.  

The simulation client application is opened. An instruction map for simulation is loaded into the 
application on top of the background map. 

An appropriate actuator is connected to the simulation client application. 

Trigger: 

The user starts the VRA simulation application. 

Description: 

The user starts walking / driving on the demonstration field and experiences that the indicated 
application rates on the field map are translated to an appropriate action of the client’s rate 
indicators and/or the connected actuator. 

·  when the user enters the field, the application rate changes from zero to the level indicated on 
the map. 

·  When the user crosses the boundary of 2 zones with different application rate levels, the 
application rate of the actuator changes accordingly. 

·  When the users enters a non-spraying zone the actuator application rate changes to zero. It 
returns to the indicated level when the user leaves the zone. 

End-condition: 

A running application that translates the received GNSS (GPS + EGNOS) signal to an actuators 
output. 
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Requirement. Id Requirement  By 

FRQ-DEM-1 User can always locate his/her 
current position… 

Reference cursor indicating the current 
position of the user projected on 
reference/instruction map. 
An instruction map projected on top of a 
comprehensible and useful reference 
map is provided as a background layer. 

FRQ-DEM-2 User can view, combine and 
integrate various available spatial 
datasets… 

On screen projection of instruction map, 
reference maps, GPS cursor. Actuator 
behavior shows that integrated input 
data sources are used as the control 
source. 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

Generated instruction map is projected 
on the screen and is used to control 
actuator output. 

FRQ-HED-13 During the movement of the 
machine the system registers the 
position and automatically sets the 
application rate according to the 
information from the application 
map… 

The simulation application registers the 
movement of (in this case) the walking 
user and translates the position of the 
user to an output signal for the actuator. 
 

FRQ-HED-14 System can register the movement 
of the machine and the actual 
applied rate which can be visualized 
and displayed in the digital map. 

The simulation application registers the 
movement of (in this case) the walking 
user and translates the position of the 
user to an output signal for the actuator. 
The user’s position is displayed on the 
background map on the screen and the 
user can observe the behavior of the 
actuator. 

FRQ-HED-17 During the movement of the 
machine the system can 
automatically set the corresponding 
application rate after crossing the 
boundary of simulated spatial zone. 

The simulation application translates the 
position to an output signal for the 
actuator. Environmental zone 
information is integrated into the 
instruction map that controls application 
rates. 

NFR-DEM-10 Demonstrators are able to continue 
in limited performance in case of 
faults.  

If no machinery is available, the 
simulation application can be used to 
perform a feasible demonstration in the 
field. 

NFR-DEM-30 Demonstrators are easily adaptable 
to different environments (e.g. 

This use case can be performed if there 
is no possibility to use farm machinery 
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different spatial data sets or formats 
of subsidy applications) 

at the demonstration location. 
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B 2 VRA use cases 
 

UC-HED-VR01 Loading the instruction map onto ISOBUS compliant machinery 

Actor: 

FieldFact demonstration personnel 

Pre-conditions: 

An ISOBUS instruction map has been generated by the FieldFact Server Application (see use case 
UC-HED-SV01). 

Trigger: 

Start of the VRA demonstration 

Description: 

The user downloads the ISOBUS instruction map through the download link available in the 
FieldFact portal and stores it on a storage device (ISOBUS terminals usually use storage media 
like SD-cards). The storage device is coupled with the ISOBUS terminal and the instruction map is 
loaded onto the terminal. 

End-condition: 

The instruction map is loaded onto the ISOBUS terminal 

 

 

UC-HED-VR02 Simulation of VRA using a simulation client and GPS / EGNOS 

Actor: 

FieldFact demonstration personnel 

Pre-conditions: 

The instruction map is loaded onto the ISOBUS terminal. 

An appropriate VRA enabled machine is connected to the ISOBUS terminal. 

Trigger: 

Description: 

The user configures the tractor and VRA enabled machine for operation and starts driving on the 
demonstration field. The machinery translates the loaded ISOBUS instruction map to the 



 

 

Ref: FIELDFACT-WP3-ALT-DEL-3.5 

Issue: 1.1 Date: 12-JUL-2008 

Functional and Non-Functional Analysis 
Report and User-interface Design for 

FieldFact High End Demonstrator 
Class: PUBLIC Page 48 / 98 

 

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

appropriate operations of the machinery and rates are applied according to the loaded instruction 
map.  

·  when the VRA machinery enters the field, the application rate changes from zero to the level 
indicated on the map. 

·  when the VRA machinery crosses the boundary of 2 zones with different application rate levels, 
the application rate of the actuator changes accordingly 

·  when the VRA machinery enters a non-spraying zone the actuator application rate changes to 
zero. It returns to the indicated level when the VRA machine leaves the zone. 

End-condition: 

An operational machine, automatically translating the instruction map to VRA operations in the 
field. 

 

Requirement. Id Requirement  By 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

Generated ISOBUS instruction map is 
loaded onto the ISOBUS terminal and is 
used by the ISOBUS controller to 
control the machines actuators. 

FRQ-HED-13 During the movement of the 
machine the system registers the 
position and automatically sets the 
application rate according to the 
information from the application 
map… 

The machinery sensors automatically 
register the movement of (in this case) 
the machine and translate the position  
to an output signal for the machines 
actuators. The whole process is 
managed by the ISOBUS compliant 
devices controlling the machinery. 
 

FRQ-HED-14 System can register the movement 
of the machine and the actual 
applied rate which can be visualized 
and displayed in the digital map. 

The simulation application registers the 
movement of (in this case) the walking 
user and translates the position of the 
user to an output signal for the actuator. 
The user’s position is displayed on the 
background map on the screen and the 
user can observe the behavior of the 
actuator. 

FRQ-HED-17 During the movement of the 
machine the system can 
automatically set the corresponding 
application rate after crossing the 
boundary of simulated spatial zone. 

The ISOBUS controller translates the 
GNSS position to an output signal for 
the actuator. Environmental zone 
information is integrated into the 
ISOBUS compliant instruction map that 
controls application rates. 
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C Server application use cases 
 

The server application that is part of the demonstrator architecture (for the high as well as the LED) 
is implemented to demonstrate the fact that communication between a local component operated 
in the field and a central component is possible. The central server simulates either the farmers’ 
farm management system or e.g. a governmental parcel registration database. It is used to 
demonstrate the possibilities of easily consolidating field information in a central database and 
processing and integrating existing and GNSS collected datasets to new value added datasets. In 
the case of the HED these datasets are again the input for new field operations, particularly the 
variable rate applications. 

Examples: 

·  Show how data collected in the field can be transferred to a central system and be 
processed in near real-time.  

·  Show how derived parcel information (like area, perimeter) can be generated 

·  Show how collected data sources can be integrated (e.g. overlaid) with existing reference 
data sources like orthophotos or reference parcels. 

·  Show how collected data sources can be integrated and combined to new added value 
information by using agronomic models (in the case of the HED combining parcel, zone and 
biomass information to an instruction map). 

·  Show how personal information can be authorized 

The central server system is envisaged as consisting of a central database for consolidation and 
integration of data and a web-enabled portal application, offering the possibility to visualize the 
centralized data in the field for demonstration purposes. 
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C1.1 Server Application - Generic Use Cases 
 

UC-HED-SG01 Logging on to the central system through the web 

Actor: 

FieldFact demonstration participant, FieldFact demonstration personnel or FieldFact administrator 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the LED (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-LED-C01. 

 

Requirement. Id Requirement  By 

NFR-DEM-6 Demonstrators prevent an 
unauthorized access 

User is required to log in with his 
FieldFact account 

 

 

UC-HED-SG02 Adding a user 

Actor: 

FieldFact administrator 

Implementation 

The use case implementation is identical to the use case defined in the Functional and Non-
functional Design of the low end demonstrator (FIELDFACT-WP3-ALT-DEL-3-3) as use case UC-
LED-C02.  

End-condition: 

If the user has no administrator authorization, he will have access to the following user functions: 

·  Viewing his own geo datasets 

·  Generating his personal VRA instruction map 

·  Saving his personal VRA instruction map 

If the user has been granted administrator authorization, he will have access to the following 
additional user functions: 

·  Viewing the geo datasets of all FieldFact portal users 

·  Registering users 

·  Monitoring geo data processing status 
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Requirement. Id Requirement  By 

NFR-DEM-6 Demonstrators prevent an 
unauthorized access 

User accounts can be created to give 
access to client and server application. 

 

 

UC-HED-SG03 Viewing geo data of an individual user 

Actor: 

FieldFact demonstration participant or FieldFact demonstration personnel 

Pre-conditions: 

The user is registered as a FieldFact user and is logged in to the portal. 

Trigger: 

The user opens the portal menu link <My Maps> / <My Features>. 

Description: 

The portal application opens a map viewer, displaying the geo-objects relevant for the user. In four 
different windows the user can view his measured parcels, measured zones, the biomass map for 
the parcel and the instruction map generated by integrating the previously mentioned geo-
datasets. The map automatically zooms in to the extent containing the users’ parcels. The parcels 
are displayed on top of a reference map. The reference map can be an orthofoto of the specific 
area, a set of reference parcel data, a topographic map or combinations of these layers. 

The user can view the attributes of the relevant geo objects (e.g. area, perimeter and average 
PDOP of measured parcel and polygons). 

The user can delete his parcels, measured zones and instruction maps respectively. 

End-condition: 

The parcel, zones, biomass map and the generated instruction map are displayed 
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Requirement. Id Requirement  By 

FRQ-DEM-2 User can view, combine and 
integrate various available spatial 
datasets… 

Projection of collected datasets (parcel, 
zones, and biomass map) and 
generated instruction map on top of 
reference map. 

FRQ-DEM-5 User will receive simulated integrity 
indicator. 

On screen display of mean PDOP as a 
simulated integrity indicator. 

NFR-DEM-6 Demonstrators prevent an 
unauthorized access 

FieldFact users not having administrator 
privileges can only access their own 
parcels 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

This portal function shows the input geo 
datasets as well as the resulting 
application (instruction) map. 
Generated instruction map is projected 
in one of the four portal windows ad the 
integration result. 

FRQ-HED-16 Simulated spatial data on 
environmental zoning can be 
integrated in the system, viewed 
and combined with other available 
spatial data in the digital map . 

This portal function shows the input geo 
datasets to generate the instruction 
map. One of these datasets are the 
environmental zones collected with the 
zone measurement application. 

NFR-DEM-6 Demonstrators prevent an 
unauthorized access 

Function demonstrates that the user 
only has access to his own datasets. 

 

 

UC-HED-SG04 Printing parcels of an individual user 

Actor: 

FieldFact demonstration personnel  

Pre-conditions: 

The user is registered as a FieldFact user and is logged in to the portal under his own username. 

Trigger: 

The user opens the portal menu link <Export to PDF>. 

Description: 

A PDF document will be generated, containing an image of the users parcel and the relevant 
attributes belonging to the parcel, the measured zones, the biomass map and the instruction map. 
This one page document can be printed through a printer connected to the system. This dynamic 
data will be printed on top of a template form that contains static content customized for the 



 

 

Ref: FIELDFACT-WP3-ALT-DEL-3.5 

Issue: 1.1 Date: 12-JUL-2008 

Functional and Non-Functional Analysis 
Report and User-interface Design for 

FieldFact High End Demonstrator 
Class: PUBLIC Page 53 / 98 

 

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

specific situation. Thus, the same parcel data might be printed on different types of forms (e.g. 
demonstration certificate in different languages etc.) 

End-condition: 

The parcel map and relevant parcel related geo-data (zones, biomass maps, and instruction maps) 
are printed 

 

Requirement. Id Requirement  By 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

Generated instruction map is part of the 
printed output. 

FRQ-HED-15 User can print collected data on 
machine movement, target and 
actual applied rates plus simulated 
integrity indicator together on one 
A4 page. 

Dynamic printing of geo datasets on a 
template form. 

FRQ-DEM-6 User can print the results of a 
measurement… 

Printing the generated PDF document 

 

 

UC-HED-SG05 Monitoring geo data processing 

Actor: 

FieldFact administrator 

Pre-conditions: 

The user has administrator authorization and has logged into the portal application 

Trigger: 

The administrative user opens the portal menu link <Processing>. 

Description: 

The central system post-processes the geo data that are submitted by FieldFact client application 
users. This post-processing converts the submitted data to a format that can be stored in the 
FieldFact central repository. It also derives object properties like the parcel or zone area, parcel 
perimeter and an accuracy indicator and stores these as geo-object attributes in the database. 

This function displays the status of the parcel processing. It shows the number of successfully 
processed incoming geo data objects (parcels and zones) and the number of objects that caused 
errors while processing. Error messages can be shown. 
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The user can start and stop the automatic process of processing submitted parcels through the 
functions <Start processing> and <Stop processing>. 

End-condition: 

The processing status of submitted geo-objects are displayed. 

 

 

UC-HED-SG06 Logging off from the portal 

Actor: 

FieldFact demonstration personnel or FieldFact administrator 

Pre-conditions: 

The user is logged in to the portal 

Trigger: 

The user opens the portal menu link <log out>. 

Description: 

The user is logged off from the portal and is redirected to a page showing the login screen of the 
portal. 

End-condition: 

The login screen is displayed. Authorized functions are no longer accessible. 

Post conditions: 

None 

 

Requirement. Id Requirement  By 

NFR-DEM-6 Demonstrators prevent an 
unauthorized access 

User is required to log in with his 
FieldFact account 
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C1.2 Server Application – Processing of input data sources 
 

UC-HED-SI01 Processing a measured parcel 

Actor: 

FieldFact central system account 

Pre-conditions: 

A measured parcel dataset has been submitted to the portal by a mobile client. The automatic 
process for data processing is running. 

Trigger: 

The processing engine of the portal application scans the “inbox” and finds a new, unprocessed 
dataset of the type “parcel” submitted by a mobile client. 

Description: 

The submitted dataset is selected from the inbox and is subsequently processed from the format 
delivered by the mobile client to the GIS database format. The necessary processing and 
translation steps are executed.  

Various constraint checks and calculation of derived data are performed: 

·  Is the delivered parcel dataset a valid? 

·  Is the delivered parcel dataset convertible to a valid polygon 

·  Calculation of area, perimeter and the average PDOP of the parcel 

·  Generation of the instruction map for this parcel, integrating the currently available datasets 
(zones and/or biomass maps) on the specific location of the parcel. 

After successful constraint checking and processing, the parcel polygon and the derived attributes 
are stored in the FieldFact central repository. If errors occur, the dataset remains in the inbox, 
tagged with an error-flag and code. In this situation no data is stored in the central repository. 

End-condition: 

The submitted parcel dataset has been processed by the portal application. The parcel and the 
accompanying thematic data are stored in the portal database and can subsequently be viewed in 
the portal application. A VRA instruction map has been generated based on de parcel and the 
available zones and biomass map. 
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Requirement. Id Requirement  By 

NFR-DEM-4 Demonstrators are interoperable 
with related external systems 

Collected parcel and zone datasets are 
transferred to the central FieldFact 
system using standard protocols and 
formats. 

NFR-DEM-24 The maximum time needed to 
collect, process and aggregate data 
during one demonstration is within 
0.5 hour 

Scanning for new input datasets and 
subsequent processing will occur 
frequently (configurable, e.g. every 
minute) 

NFR-DEM-26 Maximum time to process and 
aggregate collected data is 5 min. 

Scanning for new input datasets and 
subsequent processing will occur 
frequently (configurable, e.g. every 
minute) 

 

 

UC-HED-SI02 Processing a measured zone 

Actor: 

FieldFact central system account 

Pre-conditions: 

A measured zone dataset has been submitted to the portal by a mobile client. The automatic 
process for input data processing is running. 

Trigger: 

The processing engine of the portal application scans the “inbox” and finds a new, unprocessed 
dataset of the type “zone” submitted by a mobile client. 

Description: 

The submitted dataset is selected from the inbox and is subsequently processed from the format 
delivered by the mobile client to the GIS database format. The necessary processing and 
translation steps are executed.  

Various constraint checks and calculation of derived data are performed: 

·  Is the delivered zone dataset a valid? 

·  Is the delivered zone dataset convertible to a valid polygon? 

·  Calculation of area, perimeter and the average PDOP of the zone’ 

·  Integration of the zone into a parcels instruction map, if a parcel is available. 

After successful constraint checking and processing, the zone polygon and the derived attributes 
are stored in the FieldFact central repository. If errors occurred, the dataset will remain in the 
inbox, tagged with an error-flag and code. In this situation no data is stored in the central 
repository. 
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End-condition: 

The submitted zone dataset is processed by the portal application. The zone and the 
accompanying thematic data are stored in the portal database and can subsequently be viewed in 
the portal application. The zone data is integrated into a VRA instruction map. 

 

Requirement. Id Requirement  By 

NFR-DEM-4 Demonstrators are interoperable 
with related external systems 

Collected zone datasets are transferred 
to the central FieldFact system using 
standard protocols and formats. 

NFR-DEM-26 Maximum time to process and 
aggregate collected data is 5 min. 

Scanning for new input datasets and 
subsequent processing will occur 
frequently (configurable, e.g. every 
minute) 

NFR-DEM-24 The maximum time needed to 
collect, process and aggregate data 
during one demonstration is within 
0.5 hour 

Scanning for new input datasets and 
subsequent processing will occur 
frequently (configurable, e.g. every 
minute) 
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C1.3 Server Application - Instruction map generatio n for VRA 
 

UC-HED-SV01 Generating instruction map for VRA simulation 

Actor: 

FieldFact demonstration participant or FieldFact demonstration personnel 

Pre-conditions: 

The user is registered as a FieldFact user and is logged in to the portal. The user has opened the 
function for viewing of individual users geo data (see use case UC-HED-C03). 

Trigger: 

The user opens the link <Export to Raster>. 

Description: 

Based on the available datasets (measured parcel, measured zones, biomass maps) and a model 
/ set of knowledge rules, this function overlays these datasets and generates an integrated 
instruction map in raster format. This instruction map generation procedure takes into account the 
knowledge rules necessary to translate the datasets to an instruction map. An example is the 
translation of biomass classes to VRA classes according to an agronomic model. It also takes into 
account the priority of the various datasets. An example is that a non-spraying zone in relation to 
European regulations like cross compliance should have priority above the spraying level derived 
from the biomass map.  

The output of the generation procedure is a geo dataset that serves as the control source of the 
VRA simulator.  

End-condition: 

The generated instruction map is displayed in the screen for viewing of individual user’s geo data. 
The geo dataset is stored on the server and accessible through a download hyperlink.  
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Requirement. Id Requirement  By 

FRQ-DEM-2 User can view, combine and 
integrate various available spatial 
datasets… 

Integration of input data sources can be 
shown ‘live’ by generation of the 
instruction map. Results can be viewed 
on-the-spot 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

The generation of the application 
(instruction) map from the input data 
sources is fully integrated in the HED 
portal functionality.  

NFR-DEM-10 Demonstrators are able to continue 
in limited performance in case of 
faults.  

If no machinery is available or in case of 
indoor events, input for the simulation 
application can be generated 

NFR-DEM-30 Demonstrators are easily adaptable 
to different environments (e.g. 
different spatial data sets or formats 
of subsidy applications) 

If there is no possibility to use farm 
machinery at the demonstration location 
or in case of an indoor event, input for 
the simulation application can be 
generated 

 

 

UC-HED-SV02 Generating instruction map for VRA  

Actor: 

FieldFact demonstration participant or FieldFact demonstration personnel 

Pre-conditions: 

The user is registered as a FieldFact user and is logged in to the portal. The user has opened the 
function for viewing of individual users geo data (see use case UC-HED-C03). 

Trigger: 

The user opens the link <Export to ISOBUS>. 

Description: 

Based on the available datasets (measured parcel, measured zones, biomass maps) and a model 
/ set of knowledge rules, this function overlays these datasets and generates an integrated 
instruction map. This instruction map generation procedure takes into account the knowledge rules 
necessary to translate the datasets to an instruction map. An example is the translation of biomass 
classes to VRA classes according to an agronomic model. It also takes into account the priority of 
the various datasets. An example is that a non-spraying zone in relation to European regulations 
like cross compliance should have priority above the spraying level derived from the biomass map.  



 

 

Ref: FIELDFACT-WP3-ALT-DEL-3.5 

Issue: 1.1 Date: 12-JUL-2008 

Functional and Non-Functional Analysis 
Report and User-interface Design for 

FieldFact High End Demonstrator 
Class: PUBLIC Page 60 / 98 

 

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

The output of the generation procedure is an ISOBUS compliant dataset that serves as the control 
source of ISOBUS compliant VRA machinery.  

End-condition: 

The generated instruction map is displayed in the screen for viewing of individual user’s geo data. 
The ISOBUS compliant dataset is stored on the server and accessible through a download 
hyperlink.  
 

Requirement. Id Requirement  By 

FRQ-DEM-2 User can view, combine and 
integrate various available spatial 
datasets… 

Integration of input data sources can be 
shown ‘live’ by generation of the 
instruction map. Results can be viewed 
on-the-spot 

FRQ-HED-12 Recommendation map (based on 
results of simulated yield mapping 
or biomass monitoring and soil 
analyses) and corresponding 
application map are integrated in the 
demonstrator. 

The generation of the application 
(instruction) map from the input data 
sources is fully integrated in the HED 
portal functionality.  
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 Appendix 2: Non-Functional specifications  
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Introduction 
 

This Appendix discusses the non-functional specifications for the FieldFact HED. The relevant non-
functional specifications are described. To establish the link between the Requirements Report 
(FIELDFACT-WP2-EKO-DEL-2-3), every non-functional specification refers to the reference 
numbers of the requirements it originates from and explains how this requirement is fulfilled in the 
design specifications and the demonstrator to be developed. 
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Non-functional specifications 
 
NFS-HED-01 Distributed system 

For demonstration purposes and to simulate the interaction between the field component and a 
FMS or a governmental database the HED architecture will consist of a client (field) component 
and a central system.  

The field component on one hand offers the end-user functionality to collect the input datasets 
needed in the high end demonstration (measuring parcels and zones). On the other hand the field 
component offers the functionality to execute the VRA based on the collected datasets, either as a 
simulation or as a live VRA application using machinery in the field.  

The central system will store the collected input data sources of all FieldFact users (central data 
storage). On the central system a web-enabled application will be deployed that for demonstration 
purposes enables integrated viewing of demonstrator results for all users. The central system will 
also contain the functionality to process the input data sources and generate the instruction map 
needed for the VRA. 

 

Requirement. Id Requirement  By 

FRQ-HED-18 User can transfer collected data on 
machine movement and VRA to the 
sample farm management system 
(FMS) environment. 

By developing the demonstrator as a 
distributed application, the server 
application simulates the FMS or 
governmental database. It shows that it 
is very easy to transfer and process 
local datasets to a central system 

FRQ-LED-19 User can transfer collected data on 
parcel measurement to the sample 
farm management system (FMS) 
environment or governmental 
database. 

“Inherited” from the LED by the parcel 
measurement and zone measurement 
sub-applications.  

 

 

NFS-HED-02 Use of open standards for internal communication among system components  

The interfaces between HED server and client application components will be based on 
acknowledged open standards.  

Data exchange between client application and central system will be based on XML. Exchange of 
spatial data (measured parcels and split lines) between client and server will either occur through 
the GPX format or through the OpenGIS standards published by the OGC [3]. The GPX format [2] 
is a frequently used light-weight XML-based open standard for interchange of GNSS data between 
applications and web services on the Internet.   

For live VRA applications using machinery, the ISOBUS standard will be used as the format to 
translate the application map generated by the demonstrator software to an instruction map for 
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machinery. ISOBUS is a worldwide used standard for the exchange of information on agricultural 
machinery configurations. 

The exchange of data through interfaces between the central server and the outside world will also 
be based on XML. For the exchange of geo-information the OpenGIS standards will be used. 
Spatial datasets will be exchanged in GML, using the OpenGIS Web Feature Service (WFS) 
standard for exchange of spatial features. For presentation of maps, the OpenGIS Web Mapping 
Service (WMS) will be used.   

 

Requirement. Id Requirement  By 

NFR-DEM-5 Demonstrators comply with relevant 
technical standards for data 
representation and exchange 

Support of XML, GPX, various OpenGIS 
standards 

 

 

NFS-HED-03 Client platform specifications 

The platform for the HED will be an integrated platform containing some specialized components. It 
includes among others GIS integration, specialized agricultural machinery equipped with board 
computer, sensors and actuators. Nevertheless, it also contains some (mass market) client devices 
to support the collection of input data sources and to be able to simulate VRA when 
demonstrations are performed indoors or when no agricultural machinery is available. 

To be able to comply with the requirements for demonstrations, the demonstrator should use 
GNSS systems that are most comparable with the future situation (Galileo + EGNOS) aimed at. 
Therefore, the used client platforms will support GPS as well as the combination of GPS and 
EGNOS. 

Resolution of the client platform screen must be sufficient to be able to show a reference 
background that is recognizable for the user and also leave space for additional status and 
progress information and a minimum set of required function buttons and/or menu options.  

The FieldFact client platform should be equipped with options to transfer data wireless from the 
client to the central system. Since this should be also possible when working in an agricultural 
environment, wireless LAN technology is not always an option. The client platform will also need to 
be equipped with GPRS. The amount of data originating from one parcel measurement session is 
limited to kilobytes so GPRS will offer sufficient bandwidth. 

Reinstallation of the client software should be possible in the field during demonstrations. The 
client device must be equipped with sufficient on-board memory to contain installation software for 
the demonstrator and a reasonable amount of collected application data. 

Power supply for the client platforms should be sufficient to meet the demonstrator requirements. 
The client devices should be able to be operational (near) continuously for a working day. An extra 
battery might be used to extend the operational period. 

For the data collection applications we intend to reuse the available LED client platform. 
Additionally we use a client device for the VRA simulation application. In this case we will use 
either a laptop or a tablet PC, providing better screen resolutions and higher performance. 
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Considering these conditions the platform for the FieldFact end-user client will have the following 
minimum specifications: 

 

For PDA’s :  

Requirement Type Minimum requirement 

Cost < 500 Euro (not relevant for HED) 

CPU >= 200 MHz 

Available memory PDA: >= 1 GB (flash memory and/or disk space) 

Screen resolution PDA: >= 240 x 320 pixels 

Colors >= 256 

GNSS receiver Supporting GPS and GPS + EGNOS 

Battery life (including GNSS receiver) >= 4 hours continuous operation 

Spare batteries 1 

Communication GPRS (and optionally wireless LAN)  

OS / Software For PDA: Windows CE (from version 4.2) + .NET 
compact framework 2.0 or higher 

Other Water resistant cover 
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For Laptop, tablet PC etc: 

Requirement Type Minimum requirement 

Cost Not relevant for HED 

CPU >= 2 Mhz 

Available memory >= 1 GB (memory) 
>= 5 GB (disk space) 

Screen resolution >= 640x480 pixels 

Colors >= 256 

GNSS receiver Supporting GPS and GPS + EGNOS 

Battery life (including GNSS receiver) >= 4 hours continuous operation 

Spare batteries -- 

Communication GPRS (and optionally wireless LAN)  

OS / Software Windows XP+ .NET framework 2.0 or higher 

Other Water resistant cover 

 

 

Requirement. Id Requirement  By 

NFR-DEM-3 Demonstrators are interoperable 
with currently available GNSS 

Support of GPS and EGNOS 

NFR-DEM-25 Maximum time needed to transmit 
data form end user to server is 30 s. 

GPRS offers sufficient bandwidth for 
amount of data from one parcel 
measurement.  

NFR-DEM-28 Demonstrators used in 
demonstrations lasting several 
hours to one day 

0.5 day of continuous operation and use 
of back-up battery will allow a full day of 
use. 

 

 

NFS-HED-04 Demonstration portal machine specification 

The FieldFact demonstration portal will be used to show integrated demonstration results and to 
explain and emphasize the fact that integration and adding of value is an important issue. 

The machine to be used should be portable and should be equipped with a wireless LAN option in 
order to be able to connect to the central FieldFact system. 

Since the demonstrator viewer application will be a thin client, there are no special requirements 
regarding processor capacity, available RAM and available disk space. Any consumer class 
computer should suffice. 
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Considering these conditions the demonstration viewer platform (FieldFact portal) will have the 
following specifications:  

 

Requirement Type Specification 

CPU PC Pentium 4, >= 2GHz 

Available RAM >= 1 GB  

Available disk space >= 40 GB  

Screen resolution >= 1024 x 768 pixels 

Colors >= 256 

Communication Permanent internet connection, >=256 kBit 

GPRS (additional) 

OS / Software Windows NT, XP or Vista 

Browser IE v6.x  or FireFox v2.x  

 

 

Requirement. Id Requirement  By 

NFR-LED-27 Local resources needed in the field 
and for integration/viewing 

Although defined as a LED requirement, 
also of major importance for the HED.  

 

 

NFS-HED-05 Storage of elementary GNSS samples 

In the processing of collected location based datasets and integration with other information 
sources, the original sampled elementary GNSS data will be made persistent both on the client 
and on the server. This will facilitate traceability. Derived information can be traced back to the 
original source datasets. 

 

Requirement. Id Requirement  By 

NFR-DEM-7 Demonstrators are able to show … 
initial measured values 

Storage of elementary GNSS samples 

 

 

NFS-HED-06 Storage of intermediate datasets 

To prevent loss of data as much as possible, the demonstrator application will temporarily store 
intermediate datasets between process steps. 
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·  measured parcels and zones will be stored on the client device before being send to the 
central FieldFact system.   

·  incoming datasets on the central system will be stored. If post-processing errors occur, the 
incoming dataset will remain stored in order for experts to analyze and repair the problem. 

·  Registration and storage of field operations (VRA) will be performed locally in the field 
before being sent to the central FieldFact system. 

 

Requirement. Id Requirement  By 

NFR-DEM-9 Faults do not result in data loss Storage of datasets between processing 
steps 

 

 

NFS-HED-07 Operation under limited conditions 

The FieldFact client application will be able to perform its operational tasks in demonstration 
events, even if the central FieldFact system is not available.   
In case of non-availability of the central system (e.g. when no Internet connections and/or GPRS 
signal coverage is available), the data collection client application will locally store the measured 
parcel or split line on the client device. The central system is equipped with a function to read raw 
parcel or zone data from the client device and automatically post process and store the data in the 
repository. 

Likewise, VRA instruction maps generated by the server, will be stored in the repository. In case 
Internet connections are unavailable, an administrator can access the respective datasets on the 
server and transfer the datasets to the VRA simulation client application or the board computer of 
the available machinery manually. 

In order to be able to continue demonstrations when no Internet (either permanent or through 
GPRS) is available, a local installation of the central system (server + portal) will be held available 
on a laptop during demonstrations. 

 

Requirement. Id Requirement  By 

NFR-DEM-10 Demonstrators are able to continue 
in limited performance in case of 
faults.  

Storage of datasets on client. Central 
system has import function to process 
parcels afterwards in batch. 

NFR-DEM-13 Demonstration of the end user part 
of the system can continue if 
problems occur in the coupling with 
server system 

Storage of datasets on client. Central 
system has import function to process 
parcels afterwards in batch. 
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NFS-HED-08 Recovery in case of system or application faults 

The HED will be equipped with a set of options to guarantee quick recovery of the application in 
case of (severe) system of application faults. 

·  In case of non severe disfunctioning of one of the client applications, this application can be 
stopped using the standard application options to end the sessions or the whole application. 

·  The client devices will be easily restartable. Turning of the device and turning it on again will 
restart the operating system and present the FieldFact application menu item or icon ready to 
be restarted 

·  In case of any damage to the application files, a full installation set for the HED application 
components will be available on the local disk or flash memory card of the client device. 

·  Data from previous sessions will be stored (see also NFS-HED-06 and NFS-HED-07) 

These precautionary measures will guarantee that a faulted system can be brought back on-line 
ether by the end-user or by demonstration personnel.  

 

Requirement. Id Requirement  By 

NFR-DEM-10 System restart is easy and always 
possible  

Various ways and levels of reset/restart 
and recovery 

NFR-DEM-11 System can be on-line and back in 
working order within 5 minutes after 
failure. 

Various ways and levels of reset/restart 
and recovery 

NFR-DEM-12 During demonstrations the 
availability measured as mean time 
between failures / (mean time 
between failure + mean time to 
repair) is at least 99%. 

Various ways and levels of reset/restart 
and recovery 

 

 

NFS-HED-09 Robustness of demonstrator application and hardware 

The HED will be developed on dependable and certified hard- and software.  

·  Mature versions of client and server OS-software will be used.  

·  A proper RDBMS will be used for storage of server side datasets. This will for example 
guarantee the recovery of data in case of system crashes. 

·  Certified combinations of OS-software and versions of client and server side software 
packages and components will be used. 

·  Proven technology and development environments will be used to develop the HED 
application   
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·  Standardized ISOBUS compliant machinery from recognized agricultural machinery 
manufacturers will be used in case of a live demonstration in the field (use of proven 
technology). 

 

Requirement. Id Requirement  By 

NFR-DEM-8 A maximum of one fault per day is 
acceptable. 

Certified combinations of hardware and 
software 

NFR-DEM-12 During demonstrations the 
availability measured as mean time 
between failures / (mean time 
between failure + mean time to 
repair) is at least 99%. 

Use of certified, dependable hard- and 
software will improve robustness and 
reliability and thus contribute to a high 
availability of the demonstrator 

 

 

NFS-HED-10 Demonstrator can be easily set-up 

The various components of the HED will be easily installable and configurable and make use of 
widely available resources. 

·  The application software of the client applications can be installed in one action by running 
an installation routine on a clean device with the described specifications. 

·  The server application can be prepared for use on a new demonstration event and location 
by configuration. Easy addition of users, spatial layers and e.g. specific coordinate systems 
is possible without software adaptations. 

·  The server application is fully web-enabled and can thus be executed on a PC or laptop 
without previous installation of other software than a web browser. 

·  The communication between client- and server application uses widely available resources 
like GPRS and/or wireless LAN. 

·  VRA simulations can be demonstrated in various settings, from indoor to outdoor and either 
using a simulation client or machinery. 
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Requirement. Id Requirement  By 

NFR-DEM-30 Demonstrators are easily adaptable 
to different environments (e.g. 
different spatial data sets or formats 
of subsidy applications) 

Configurability of datasets, output etc. 
Use of widely available infrastructure 
and protocols for data communication. 

NFR-DEM-31 FieldFact demonstration 
configuration can be installed and 
configured within one working day. 

No software changes are required to 
adapt the demonstrator for a specific 
event. Configuration is a matter of 
running an install program and 
configuration of some environment 
settings. 

 

 

NFS-HED-11 – Application of commonly used user-interface concepts and symbols 

Commonly used user-interface concepts and symbology will be used to support users in getting 
insight in status and progress of the various tasks to be executed using the demonstrator 
application. These concepts will be elaborated in further detail in the user-interface design. 

In order to control the application functions, commonly used concepts like icons, buttons and 
menus will be available. 

 

Requirement. Id Requirement  By 

NFR-DEM-14 The understandability of the 
demonstrator (in particular 
instructions, menus, icons, map 
window, etc.) is rated high by the 
majority of users. 

Commonly used user-interface concepts 
and symbology will be used to support 
users in getting insight in understanding 
the application and the status and 
progress of the working process 

NFR-DEM-23 User-friendliness of demonstrators 
is rated high by the majority of users 
on topics as: screen composition, 
vocabulary, application of color and 
sound. 

Commonly used user-interface concepts 
and symbology will be used to support 
users in working with the demonstrator 
 

 

 

NFS-HED-12 – “One button” approach 

The main philosophy to be used when translating the desired the application flow to a user-
interface design will be a “one-button” approach. In every stage of the process, the user should 
have a very limited set of buttons available to operate the functionality available at that specific 
stage. Non-available functions should not be visible for the user, neither should complex menu 
structures be available. This approach will lead to an application that intuitively leads the user 
through the demonstration in a smooth and logical way, with a limited amount of knowledge and a 
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limited amount of explanation. Goal is that demonstration sessions can be performed without 
delays. 

 

NFR-HED-16 It is possible to explain how to use 
the demonstrator within a maximum 
of 30 minutes. The user is then able 
to perform one selected 
demonstration application with a 
trainer assistance. 

User-interface design where context 
specific options are offered by a “one-
button” approach. 

NFR-DEM-17 Majority of users consider that little 
or no appeal is made to their 
previous technical knowledge during 
operation. 

The “one-button” approach” will lead the 
user smoothly through the 
demonstration by offering clear and 
logical choices depending on the current 
context. 

NFR-DEM-23 User-friendliness of demonstrators 
is rated high by the majority of users 
on topics as: screen composition, 
vocabulary, application of color and 
sound. 

The “one-button” approach” will lead the 
user smoothly through the 
demonstration by offering clear and 
logical choices depending on the current 
context. Commonly used concepts and 
symbology will lead to a user friendly 
application. 
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Appendix 3: Design Decisions 
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Introduction 
 

The design decisions described in this paragraph describe the deviations from the requirements 
defined in the Requirements Report (FIELDFACT-WP2-EKO-DEL-2-3).  

A design decision motivates such a deviation from the requirements and clarifies, if applicable, by 
which alternatives the requirements are satisfied. 

Every Design Decision  

 

Design decision: Reference nr. for the design decision 

Concerns requirement: Refers to the related requirement as documented in the Requirements 
Report (FIELDFACT-WP2-EKO-DEL-2-3). 

Requirement description: Describes the requirement as documented in the Requirements 
Report (FIELDFACT-WP2-EKO-DEL-2-3). 

Deviation: Describes how the current design deviates from the requirement. 

Motivation: Describes the motivation to deviate from the requirement 

Alternatives:  Describes if alternatives are foreseen to fulfill this requirement 
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Design Decisions 
 

Design decision: DD-HED-01 

Concerns requirement: NFR-DEM-1 

Requirement description: Functionality of demonstrators covers functional requirements 
according to given priority 

Deviation: None 

Motivation: Functional requirements are covered by the functional specifications. 
NFR-DEM-1 is redundant. 

Alternatives:  None 

 

Design decision: DD-HED-02 

Concerns requirement: NFR-DEM-22 

Requirement description: End user parts of demonstrators are equipped with a concise and 
straightforward help function which is always available and context 
sensitive. 

Deviation: No (context sensitive) help functionality will be implemented 

Motivation: Demonstration attendees will not be motivated to go through help 
functions in the limited time available. Instead, demonstrators should 
be self-explaining and sufficient support should be available. 

Alternatives:  Demonstration events will be guided by FieldFact personnel. They will 
provide the users with instructions and will accompany them during 
the demonstration when necessary. 
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Design decision: DD-HED-03 

Concerns requirement: NFR-DEM-2 

Requirement description: Right results of operations are obtained during demonstrations 

Deviation: None 

Motivation: It is hard to assign specific functionality or non-functional 
specifications to this requirement. Complying with this requirement is 
a complex combination of technology, functionality and even the 
handling of the user, which is again influenced by the quality of the 
demonstration instruction and guidance. 
For reasons of clarity it is decided to not explicitly assign this 
requirement to specifications in this document.  

Alternatives:  Design and implementation activities will be aimed at building a 
demonstrator that performs correctly. It will also be the major goal of 
demonstrator testing activities.  

 

Design decision: DD-HED-04 

Concerns requirement: NFR-DEM-20 

Requirement description: The majority of users evaluate the demonstrators (and the 
demonstration offered) as attractive and appealing to them. 

Deviation: None 

Motivation: Again this requirement is hard to assign to specific specifications. 
Complying with this requirement is a complex combination of 
technology, functionality and of course the quality of the 
demonstration instruction, guidance and explanation. 
For reasons of clarity it is decided to not explicitly assign this 
requirement to specifications in this document.  

Alternatives:  Design, implementation, demonstration and promotion activities will 
be aimed at building a demonstrator that is attractive for users and 
that shows the added value of using GNSS and especially Galileo. 
This will be tested and evaluated through user surveys.  
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Appendix 4: Cross Reference of Requirements and Use  cases 
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Introduction 
 

In this Appendix a cross reference is made between the requirements stated in the Requirements 
Report (FIELDFACT-WP2-EKO-DEL-2-3) and the functional and non-functional specifications for 
the HED application as described in this document. 

The cross reference table in this Appendix points out which requirements are fulfilled by the 
various functional and non-functional specifications. The table uses the requirements codes used 
in the Requirements Report as one dimension and the use case and non-functional specification 
codes that are described in this document as the second dimension of the matrix. 

Note that the design decisions described in Appendix 3 are also included to indicate the 
requirements that have been deviated from in the functional and non-functional analysis. 

Notice should also been given to the fact that a few requirements have been classified as “non-
requirements”. These requirements have been stated as negative requirements, stating that certain 
quality aspects are either not relevant or should not be implemented for mentioned reasons. 
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Use Cases
UC-HED-GC01 X X
UC-HED-GC02
UC-HED-GC03 X
UC-HED-GC04
UC-HED-GC05 X
UC-HED-GC06
UC-HED-PC01 X X
UC-HED-PC02 X X X
UC-HED-PC03 X
UC-HED-ZC01 X X
UC-HED-ZC02 X X X X
UC-HED-ZC03 X X
UC-HED-BM01 X
UC-HED-BM02 X X X
UC-HED-VS01
UC-HED-VS02 X X X X X X  X
UC-HED-VS03 X X X X X X  X X
UC-HED-VR01  
UC-HED-VR02 X X X X
UC-HED-SG01 X
UC-HED-SG02 X
UC-HED-SG03 X X X X X
UC-HED-SG04 X X X
UC-HED-SG05
UC-HED-SG06 X
UC-HED-SI01 X X X
UC-HED-SI02 X X X
UC-HED-SV01 X X X X
UC-HED-SV02 X X
NF Specifications
NFS-HED-01 X X
NFS-HED-02 X
NFS-HED-03 X X X
NFS-HED-04
NFS-HED-05 X
NFS-HED-06 X
NFS-HED-07 X X
NFS-HED-08 X X X
NFS-HED-09 X  X
NFS-HED-10 X X
NFS-HED-11 X X
NFS-HED-12 X X X
Design Decisions
DD-HED-01 X
DD-HED-02 X
DD-HED-03 X
DD-HED-04 X  
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Appendix 5: User-interface design  
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B FieldFact Portal Application 
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Introduction 
 

This Appendix describes the user-interface design of the FieldFact high end demonstrator. The 
user interface design is divided into two sections: the design of the client application and the 
design of the server application. 

As stated in this document, we have integrated the FieldFact low end demonstrator client 
application for parcel measurement as a part of the FieldFact high end demonstrator. Since this 
application is identical to the client application described in the Functional and Non-functional 
design report and user-interface design for the low end demonstrator (ref. FIELDFACT-WP3-ALT-
DEL-3-3), we refer to that document for the user-interface design. Besides, we have made the 
same client application suitable for the measurement of zones within a parcel. The client 
functionality and user-interface design is nearly identical to the parcel measurement application. 
The difference in functionality lies in processing the results on the server. Therefore, we will only 
briefly describe the user-interface design of this zone measurement application and again refer to 
FIELDFACT-WP3-ALT-DEL-3-3 where possible. 

Every user-interface function is described shortly. If applicable a screen design of the relevant 
application functions is included. Per function a table is included stating the use case that is fulfilled 
by the specified function and the use cases that this functions gives access to. 
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A 1 FieldFact Client Application for Parcel Measure ment 
 

The parcel measurement application user-interface design is defined in the Functional and Non-
functional Analysis Report and User-interface design for the FieldFact LED (ref. FIELDFACT-WP3-
ALT-DEL-3-3). 
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A 2 FieldFact Client Application for Zone Measureme nt 
 

The Zone measurement application is integrated into the FieldFact LED application. It is thus 
accessed using the same desktop/menu items as the LED functionality for parcel measurement 
and LPIS updates. 

 

FieldFact client application access 

The client application device offers access to the HED functionality (parcel measurement and zone 
measurement application) through the standard access points normally available on the PDA 
platform. 

·  Through an application icon on the PDA desktop 

·  Through a menu item in the start menu 

 

 

 

When the FieldFact PDA application for parcel and zone measurement opens the login screen 
appears, allowing the user to authenticate. The user can enter his username and password and 
gets access to the main application menu if login is successful. 
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Fulfils use case: UC-HED-GC01 Starting the FieldFact HED client 
application for parcel and zone 
measurement 

Gives access to use case: None  

 

 

FieldFact client main menu 

The FieldFact client main menu is presented to the user after login. It gives access to the main 
functions of the demonstrator: 

·  Parcel measurement 

·  Zone Measurement 

·  About screen 

·  Configuration screen (setup) 

·  Quit FieldFact demonstrator 
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The buttons provide access to, among others, the data collection functions of the FieldFact HED. 
These functions are described in more detail below. 

 

Fulfils use case: UC-HED-GC01 Starting the FieldFact HED client 
applications for parcel and zone 
measurement 

UC-HED-GC02 Main menu – About… 

UC-HED-GC03 Main menu – Setup… 

UC-HED-GC04 Main menu: Quit Program 

UC-HED-PC01 Opening the parcel measurement 
application 

Gives access to use case: 

UC-HED-ZC01 Opening the zone measurement 
application 

 

 

Measure Zone form (idle) 

When the zone measurement application is opened by the user, it will start in idle mode. The 
application shows the current position of the device projected on the background maps. The 
position will adjust if the user changes position. In idle mode no GNSS samples will be stored and 
no track of the user movement is displayed on the device. 
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With the <Start> button the application will switch to measuring mode. The <Info> button will open 
the information panel.  

The <End> button will end the current session. If any samples are measured in measuring mode 
and stored on the device, the application will ask the user if the current measurement should be 
finished. If Yes, the application will finish the stored track (connect both ends to close the polygon) 
and send it to the server application through GPRS. The measured zone attributes (perimeter, 
area) are displayed. 

 

Fulfils use case: UC-HED-ZC01 Opening the zone measurement 
application 

UC-HED-GC05 Viewing additional status information and 
setting status information options 

Gives access to use case: 

UC-HED-ZC02 Performing the zone measurement 

 

 

Zone measurement form (measuring) 

When the zone measurement application is started (button <Start>) the application will switch to 
measuring mode. The application shows the current position of the device projected on the 
background maps. The position will adjust if the user changes position. Measured GNSS samples 
are stored on the device and the movement of the user is drawn on the background map to display 
the zone boundary measured by the user. 
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Through the <Stop> button the application will switch back to idle mode. The <Info> button will 
open the information panel. 

 

Fulfils use case: UC-HED-ZC02 Performing the zone measurement 

UC-HED-GC05 Viewing additional status information and 
setting status information options 

Gives access to use case: 

UC-HED-ZC03 Finishing the zone measurement 
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A 3 FieldFact Client Application for Simulation of VRA  
 

The FieldFact client application for simulation of VRA, enables demonstration of the FieldFact HED
  under limited conditions. It allows demonstration in case of absence of GNSS reception 
(e.g. indoor events) using GNSS signal emulation and client side application rate indicators or 
simple external actuators. It also allows outdoor demonstration using a simple actuator when farm 
machinery is not available at the demonstration location. 

The concept of the simulation application is that the application map generated by the FieldFact 
server application is loaded onto the client application. Using an (emulated) GNSS signal, the client 
application is able to translate the current location of the client user to the application rate as 
indicated on the map. This rate is converted to an output signal controlling the connected actuator. 

We intend to implement two types of actuators for the simulation:  

1) A simple actuator (light or sound) that can be used for indoor as well as simple outdoor 
demonstrations 

2) A small custom built spraying boom, which is able to fully demonstrate the essentials of VRA but 
is compact and “harmless”. Thus, users can be very close to the device, actually observing the 
variation in applied rates and the compliancy with the rates indicated on the implemented 
application map. 

 

Use of symbols, icons, indicators etc. 

In order to inform the user on the current functioning of the application and on relevant application 
status and progress information commonly used symbology and user-interface concepts are used. 
Below an overview is given of the concepts and symbology foreseen in the FieldFact HED VRA 
simulation application. 

 

Starting, Stopping and Pausing  

Commonly used icons are used to give the user access to the functions to start, pause and stop 
the simulation: 

                       

 

VRA Indicator bar. 

The VRA indicator displays the (relative) rate that is applied to the current position. 

  

 

GIS functionality 

Commonly used GIS user interface icons are used to provide access to some basic GIS functions 
available in the application: 
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 (Full Extent)     (Zoom In)     (Zoom Out)      (Pan)      (Identify) 

 

 

Starting and configuring the simulation application 

The simulation application is installed on a Windows client device. The application is accessible 
through the standard access points: The Windows menu and a desktop item.  

Just after startup (not yet in simulation mode), a preconfigured background map is displayed for 
orientation, and (if correctly configured) a GNSS cursor shows the current position of the device. 

When the application is started, the user is able to configure the connection with the GNSS 
receiver (Application Menu: Tools>GPS) and to initialize the connection to the USB port that 
connects the actuator (Application Menu: Tools>USB).    

 

 

 

The GPS menu option allows configuration of the used COM-port and Baud rate. It also shows if 
the GNSS receiver is connected and the current position of the device. 
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Loading the application maps onto the client application 

Through the file menu, the administrator / user can load the maps on the client application. It offers 
separate options to load the background map (Application menu: File > Load Background) and the 
instruction map (Application menu: File > Load instruction map). The files are loaded from the file 
system. Normally, a default background map of the demonstration will be pre-loaded (configured) 
in the application. 

There is a clear reason for selection of the instruction map from the file system, instead of loading 
it from a remote location (e.g. the FieldFact server). Farmers are used to load instruction maps 
onto their farm machinery using file transfer through e.g. a memory card. Transferring the 
information on e.g. a memory card and loading it from that card is a familiar and recognizable 
situation. 

 

Fulfils use case: UC-HED-VS01 Loading the instruction map onto the 
simulation client 

Gives access to use case:  None 

 

 

 

Simulation of VRA 
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VRA simulation mode can be started when background maps and an application/instruction map 
are loaded into the application. The user sees the application map projected on top of the 
background map of the demonstration location. A position cursor displays the current position of 
the user as measured by the PGS subsystem.  

The user starts the simulation by pushing the start button. This activates the connection with the 
actuator and from that moment the actuator will react according to the application rate valid for the 
current position of the user. Besides, an indicator bar displays the current (relative) application rate 
on the application screen. The application starts recording a dataset with measured GNSS 
samples and the respective time and application rate. 

The user can pause the simulation using the <Pause> button or stop the simulation with the 
<Stop> button. Pausing will switch off the actuator and pause the recording of the measured data. 
Stopping the simulation will also switch of the actuator, but in this case the dataset is saved and 
stored on the client device. 

 

 

 

The application also contains some GIS tool buttons: 
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 (Full Extent) 

Zooms to a (pre-configured) full extent for this demonstration site 

 

 (Zoom In) 

Zooms in one “zoom-step” 

 

 (Zoom Out) 

Zooms in out one “zoom-step” 

 

 (Pan) 

Lets the user drag (pan) the map to a different position. 

 

 (Identify point) 

This function is used by the FieldFact administrator to appoint the coordinates for setting up a track 
for GNSS signal emulation. 

 

UC-HED-VS02 Simulation of VRA using a simulation 
client and a GNSS signal emulator 

Fulfils use case: 

UC-HED-VS03 Simulation of VRA using a simulation 
client and GPS / EGNOS 

Gives access to use case:  None 
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B FieldFact Portal Application 
  

 

FieldFact portal HED access 

The FieldFact HED portal functionality can be accessed in a web browser through a URL. Before 
getting access to the portal functionality, the user has to authenticate using the login screen. 

 

 

 

Fulfils use case: UC-HED-SG01 Logging on to the central system through 
the web 

Gives access to use case:  All other portal application use cases 

 

 

Viewing User Geo Datasets and Instruction Maps 

Every FieldFact user will be able to access his own datasets. The FieldFact portal main menu will 
provide a link to the “My Maps” page. In this page a user can see the relevant datasets for the 
HED: 

Parcels  

The parcels that have been measured by the user with the parcel measurement client 

Zones 

The zones that have been collected by the user through the zone measurement application 

Biomass maps 

The biomass maps that are available for the user 

Instruction maps 

The instruction maps that have been generated by integration of parcels, zones and biomass maps 
of the user. 
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Each type of dataset is displayed in a separate sub-window. For orientation and comparison, a 
synchronized cross-hair cursor indicates the mouse position as well as the corresponding locations 
in the three other windows.  

A function is available to generate the biomass maps from the input datasets. This function 
generates an instruction map from the available parcels, zones and biomass maps, using 
agronomic knowledge rules. After generation, the resulting instruction map is displayed in the 
instruction map sub-window. 

 

 

Basic GIS functions are available through a GIS toolbar: 

 

  Full extent 

Zooms to a (pre-configured) full extent for this demonstration site. 

 

  Previous extent 

Navigates back to the previous map view (Comparable with the browser back-button). 
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  Next extent 

Navigates to the next map view, if available (Comparable with the browser forward-button). 

 

  Display crosshair cursor 

Switches the cross-hair cursor function on. 

 

  Zoom in 

Zooms in one “zoom-step”. 

 

  Zoom out 

Zooms out one “zoom-step”. 

 

  Pan 

Lets the user drag (pan) the map to a different position. 

 

Fulfils use case: UC-HED-SG03 Viewing geo data of an individual user 

UC-HED-SV01 Generating instruction map for VRA 
simulation 

Gives access to use case: 

UC-HED-SV02 Generating instruction map for VRA 

  

 

Print user datasets 

The <Print> link provided in the “view user parcel” page saves the 4 views on the users datasets 
(Parcel, zones, biomass map, VRA instruction map) as a PDF document. The PDF document 
opens in a web browser window and is the basis for printing the user’s datasets on a 
demonstration event specific (regarding content and language) template. 

 

Fulfils use case: UC-HED-SG04 Printing geo data of an individual user 

Gives access to use case: None  
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Viewing geo datasets of all users 

A user with the administrator role will be able to view the parcels of all users on top of the 
background maps that are relevant for a demonstration area. He will be able to switch the 
measured geo datasets of all available users on and off. This can be done on the individual user 
level as well as on the dataset level. By means of this function FieldFact demonstration personnel 
is able to demonstrate and compare the results of various users during demonstration events. 

The map viewer part of this page offers elementary mapping functions (zooming, panning etc., see 
functionality for viewing user geo datasets and instruction maps) so the administrator can navigate 
through the demonstration event area. These mapping functions are equal to the functions 
described under viewing user geo datasets and instruction maps, except for one additional 
function: 

  Add Layer 

The administrator can add a layer to the set of map layers displayed in the map. 

The add layer function can be helpful if additional (external) map layers have to be displayed, e.g. 
the raw satellite image that served as the source of the biomass map. 
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Fulfils use case:   

Gives access to use case: None  

 

 

Create New User 

This function allows the creation of new users for the FieldFact demonstrators. For the user-
interface design of this function we refer to the Functional and Non-functional Analysis Report and 
User-interface design for the FieldFact LED (ref. FIELDFACT-WP3-ALT-DEL-3-3). 

 

Fulfils use case: UC-HED-SG02 Adding a user 

Gives access to use case: None  

 

 

Processing parcel measurement data sets 

The server application is provided with a web service that is capable of accepting the spatial data 
sent by the FieldFact parcel measurement application and passing it to the “inbox” of the server 
application.  

The server application frequently scans the inbox and processes the datasets available. The 
datasets are converted from the GPX format used by the client to the OpenGIS WFS format and 
are subsequently stored into the FieldFact central database. 

Various constraint checks and calculation of derived data are performed: 

·  Is the delivered dataset a valid spatial dataset / polygon? 

·  Calculation of the area and perimeter of the new polygon 

·  Generation of an instruction map integrating the processed parcel with the other datasets 
available on the location of the parcel.  

If errors occurred, the dataset will remain in the inbox, tagged with an error-flag and code. In this 
situation no data is stored in the central repository. 

 

Fulfils use case: UC-LED-SI01 Processing a measured parcel 

Gives access to use case: None  
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Processing zone measurement data sets 

The server application is provided with a web service that is capable of accepting the spatial data 
collected and set by the zone measurement client and passing it to the “Inbox” of the server 
application.  

The server application frequently scans the inbox and processes the datasets available. The 
datasets are converted from the GPX format used by the client to the OpenGIS WFS format and 
are subsequently stored into the FieldFact central database. 

Various constraint checks and calculation of derived data are performed: 

·  Is the delivered dataset a valid spatial dataset? 

·  Calculation of the area and perimeter of the new polygons 

·  Generation of an instruction map integrating the processed zone with the other datasets 
available.  

If errors occurred, the dataset will remain in the inbox, tagged with an error-flag and code. In this 
situation no data is stored in the central repository. 

 

Fulfils use case: UC-HED-SI02 Processing a measured zone 

Gives access to use case: None  

 

 

Generate instruction map 

 

The server application’s function for viewing individual users geo data is equipped with a function 
to generate either the instruction map for VRA simulation or the instruction map for VRA (on farm 
machinery). 

This function converts the processed instruction map to a VRA instruction map for either the VRA 
simulation application (in raster format) or the VRA application on farm machinery (in the ISOBUS 
format). 

 

UC-HED-SV01 Generating instruction map for VRA 
simulation 

Fulfils use case: 

UC-HED-SV02 Generating instruction map for VRA 

Gives access to use case: None  

 


