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Figure 3-1

FIGURES

Components of the FieldFact infrastructure
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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 6"
Framework Programme. There are six consortium partners participating in the project - Alterra,
Vexcel (as per 1* 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 1% 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.

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

The Functional and Non-Functional Analysis and User-interface Design for the FieldFact low 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 states the functional and non-functional specifications for the FieldFact low 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. They have used 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. This project specific knowledge was combined with professional experiences available
in this group to compose a set of specifications for an application that matches the FieldFact
project goals for the low end demonstrator.

The functional specifications for the low end demonstrator were subsequently translated to a
feasible user-interface design for the low end demonstrator. 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 low end demonstrator application.

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

1.1 Purpose and scope

In the framework of the FieldFact project, work package 3 (WP3), “Applications” aims at
development of demonstrator applications for 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) has been 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 are described. It summarizes the products that were developed in the
Functional and Non-Functional Analysis and describes these on a global level. The detailed
functional and non-functional specifications are defined in Annex 1 and Annex 2 respectively. The
user-interface design derived from these specifications is described in Annex 5.

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.

1.2 Intended audience / Classification

This functional analysis is intended primarily to be internal project documentation and is not
intended for use outside the project. It is therefore classified as a restricted document.

The intended audience of this document is threefold:
Designers/developers in the FieldFact Work package 3 — Applications

The analysis report will describe the functional and non-functional specifications of the low end
demonstrator and the user-interface design for this demonstrator. Thus, it will define the functional
and technical framework for the subsequent sub-tasks of architectural design and implementation.

Other FieldFact work packages

The functional / non-functional analysis report will provide other work packages with the necessary
information to understand the functionality and the technical specifications for the low end
demonstrator. Especially the work packages 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 later in the project.

GSA

The functional / non-functional analysis report will provide a clear view on the low end
demonstrator application and on the way that the stakeholder preferences and the defined
requirements are translated to the demonstrator. In this manner GSA will be able to assess the

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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effectiveness of the demonstrator application as a means of promotion of the Galileo system. The
involved stakeholders groups 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.

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

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

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

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

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.

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

1.4 Reference Documentation

1.

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

2. Griffin, T. W., Lowenberg-DeBoer, J., Lambert, D.M., Peone, J., Payne, T. and Daberkow, S.G.
2004. Adoption, profitability and making better use of precision farming data. Staff Paper #04-
06, Dept. of Agricultural Economics, Purdue University, USA.

3. Swinton, S.M. and J. Lowenberg-DeBoer 2001. Global Adoption of Precision Agriculture

Technologies: Who, When and Why? In: Grenier, G. and Blackmore, S., eds., Third European
Conference on Precision Agriculture, Montpellier, France: Agro Montpellier (ENSAM), pp. 557-
562.

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

OpenGIS® Standards and Specifications.
Available on http://www.opengeospatial.org/standards

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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1.5 Abbreviations and Acronyms

CAP
CRS
DGPS
EC
EGNOS
EU
FMS
GJu
GNSS
GPRS
GPS
GPX
GSA
GML
IT
LAN
LED
LPIS
OBU
0GC
PDA
PDF
PDOP
RDBMS
WES
WMS
XML

Common Agricultural Policy
Coordinate Reference System
Differential Global Positioning System
European Community

European Geostationary Navigation Overlay Service
European Union

Farm Management System

Galileo Joint Undertaking

Global Navigation Satellite Systems
General Packet Radio Service

Global Positioning System

GPS Exchange Format

GNSS Supervisory Authority
Geography Markup Language
Information Technology

Local Area Network

Low End Demonstrator

Land Parcel Identification System
onboard unit

Open Geospatial Consortium
Personal Digital Assistant

Portable Document Format

Position Dilution of Precision
Relational Database Management System
Web Feature Service

Web Map Service

eXtended Markup Language

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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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 work package 2 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. It also 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 low end
demonstrator. These 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 low end demonstrator 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 work package 2 (Studies). This document reflects 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 user 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 Elicitation 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 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.

This group has combined their experiences and the information gathered in other FieldFact
activities 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.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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2.3.2 Specification Definition

The functional specifications of the low end demonstrator have been elaborated as a series of use
cases. Use cases are a common way of expressing functional requirements 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 occur, they will be
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 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 low
end demonstrator specific 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 requirements that are fulfilled by the use case. The same has been done for every non-
functional specification. Moreover, in Annex 4 we have added 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 added a design decision, motivating why it was decided not
to translate this requirement into the demonstrator specifications.

2.3.2.1 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

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

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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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 low end demonstrator. For this purpose we have used
the intended application development tools (MS Visual Studio 2005 and the Franson library for
development of client side GPS applications). 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 low end demonstrator is drawn up in Annex 5 of this
document

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 show and
explain the added value of the Galileo discriminators for the application area. For the parcel
measurement sub applications that were chosen as the low end demonstrator applications,
accuracy and integrity and reliability are the discriminators that offer the clearest added value in
comparison with traditional GNSS.

Better accuracy

The Galileo system will offer better accuracy (especially in combination with GPS). The European
Commission offers guidelines for the tolerated deviation of the measured parcel from the parcels
registered in the reference system. Thus, it is evident that the parcel measurement application will
benefit from the increase of accuracy that the Galileo GNSS will offer.

Integrity / reliability

All identified sub applications are regulated applications involving e.g. liability issues. These
applications will benefit from the Galileo capacity to offer provable time-stamp and location data
through SIS authentication and integrity message. It will for instance become possible to accept
applications for subsidy including parcel data measured directly by the farmer.

The requirements described in the Requirements Report (FIELDFACT-WP3-EKO-DEL-2-3)
account for the implementation of these discriminators in the FieldFact low end demonstrator. In
the functional and non-functional analysis and the user-interface design we have further expressed
these requirements into specifications and user-interface.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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3 RESULTS OF WORK CARRIED OUT

3.1 Introduction

This chapter describes the results of the Functional and Non-Functional Analysis for the FieldFact
low end demonstrator application described in this report. In paragraph 3.2 the relevant aspects
and characteristics of the chosen application area, parcel measurement, are stated. Paragraph 3.3
describes the architectural concepts that were presented in the conceptual model and that should
be reflected in the low end demonstrator. The remainder of this chapter is dedicated to the
description of the work performed to elicit the functional and non-functional specifications and to
make the user-interface design.

The full set of functional and non-functional specifications is defined in Annex 1and Annex 2 of this
document. Annex 5 contains the user-interface design.

3.2 Parcel measurement

This paragraph repeats some important aspects regarding parcel measurement and identified
parcel measurement applications as already stated in the input deliverables that have been used
as a starting point for this functional and non-functional analysis. These characteristics form the
basis for further elaboration of the specifications in this report.

In the draft Critical Analysis Report (Ref. FIELDFACT-WP2-EKO-DEL-2.1), parcel measurement
was already discussed as one of the priority applications. It states that it concerns an application
using GNSS receivers to:

measure the area and perimeter of a parcel or measure changed parts of its boundary
position and measure landscape features or features covered by agri-environmental measures,

position and record facts related to requirements in the areas of environment, public and
animal health, animal welfare and plant protection products.

Various sub applications of parcel measurement were mentioned in the Critical Analysis Report. All
of these applications have in common that they require the following aspects:

measurement of features (e.g. parcels, positioning of agri-environmental or cross-compliance
related measures)

registration of these features in local or remote databases and the coupling with other farm
related spatial and non-spatial information

The identified sub applications are all somehow related to the administration and control of area-
based subsidies under the Common Agricultural Policy (CAP) of the EU. Taking this into
consideration, this leads to some additional requirements:

The need for a farmer to have the measured data locally available as a reference.

The need to exchange the registered data with external parties like national or European
government).

The need for guidelines or rules to determine if the quality of the measured data is sufficient in
order to be accepted as the basis for granting the subsidy. An implementation of this quality
indicator in the application.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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A way to authenticate the registered information, in order to be legitimate for the application of
subsidy.

We have chosen 2 of the mentioned sub-applications to be implemented as part of the low end
demonstrator:

1. Parcel measurement
The local measurement of parcel boundaries in order to measure the area of a parcel to be
declared in an aid application (Farmers or contractors hired by farmers) or to check the
declared area and perimeter of the parcel(Inspectors or contractors hired by national
administration)

2. LPIS updates
Measurement of changed parts of field boundaries by Farmers, national administration or
contractors.

3.3 Application outline

Galileo based on-farm GNSS applications in the agricultural community will typically consist of a
local component executing a task/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. Figure 3-1 shows the components of the FieldFact infrastructure as
they were presented in the conceptual model (FIELDFACT-WP3-ALT-DEL-3.2). 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. It also shows the interfaces with components in the outside
world (e.g. a governmental parcel registration database).

The main goal of the demonstrators is to serve as an instrument to demonstrate the added value of
using the Galileo system. This 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 farm management system, 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.

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 component and the central activities that are performed through a
central system.
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Figure 3-1  Components of the FieldFact infrastructu re
3.4 Functional and non-functional specifications

In the Requirements Report (FIELDFACT-WP3-EKO-DEL-2.3) delivered by WP2 (Studies), a list of
functional and non-functional requirements for the low end demonstrator was presented. In this
document we have elaborated these requirements into a set of functional and non-functional
specifications fro the low end demonstrator.

The functional specifications of the FieldFact low end demonstrator are elaborated in the form of
use cases. These use cases are described in Annex 1 of this document. There is a clear distinction
between use cases describing the “on-field activities” through the client component of the
demonstrator and the central activities through the central component of the application.

The use cases describe both the parcel measurement and the LPIS update applications. In order
to clearly distinguish between the functionalities of these applications, but to prevent unnecessary
redundancy, we have made a distinction between generic use cases and specific use cases. The
generic use cases describe functionalities that are required in both applications. Application
specific functionality is described separately for both applications.

Annex 6 shows two flow diagrams of the foreseen client application functionality for the parcel
measurement application. The functionality of the sub functions defined in this diagram is
described in the use cases in this paragraph.

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 low end demonstrator and
described in this report or they should be (partially) excluded through a motivated “design
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decision”. In Annex 1 and Annex 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. Annex 4 contains a cross reference between
the requirements and the specifications and gives an overview of the compliancy.

Annex 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.

3.5 User interface design

The functional specifications have been subsequently translated to a design of the FieldFact low
end demonstrator 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 Annex 5. It contains a series of screen designs with a
short description of the functionality. With every function, a reference is given to the use cases
defined in the functional specifications in Annex 1. An accompanying table states which use-case
is fulfiled by the screen design and when applicable the access that the function gives to
subsequent use cases.
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4 CONCLUSIONS & RECOMMENDATIONS

In the task functional and non-functional analysis, the functional and non-functional specifications
have been elaborated. This was performed by a group of experts consisting of 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 main products of this activity are:

Functional and non-functional specifications for the low end demonstrator.

The functional specifications have been described in the form of use cases. The
specifications are the basis for further design and implementation of the low end
demonstrator in this and subsequent activities.

User interface design

Based upon the functional specifications recorded in this document, 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 specifications with the requirements as defined in the Requirements
Report (ref: FIELDFACT-WP2-EKO-DEL-2.3) has been recorded in a cross-reference
matrix. Deviations from the requirement are motivate through the documentation of design
decisions

It is recommended that the FieldFact low end demonstrator will be based upon the functional and
non-functional specifications as defined in this document. This will ensure compliance with the
earlier results collected from the stakeholder platform and the critical analysis report.
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Annex 1: Uses Cases

This Annex describes the use cases defined for the FieldFact low end demonstrator. The annex is

divided into six sections:

Client application, generic use cases
These use cases are generic for both the parcel measurement and the LPIS update sub
applications implemented in the low end demonstrator.

Client application, parcel measurement use cases
These use cases are specific to the functionality of the parcel measurement sub
application.

Client application, LPIS update use cases
These use cases are specific to the functionality of the LPIS update sub application.

Server application, Central System Generic Use Case
This section describes the generic use cases on the central (server) side of the
demonstrator.

Server application, parcel measurement use cases
These use cases are specific to the server side functionality of the parcel measurement sub
application.

Server application, LPIS update use cases
These use cases are specific to the server side functionality of the LPIS update sub
application.
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A Client application, Generic Use Cases

The mobile client sub applications for parcel measurement and LPIS updates have a lot of
functionality in common. This section describes these shared functions in the form of generic use
cases.

UC-LED-GO01 Starting the FieldFact low end demonstrator application

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:

The parcel measurement application is installed on the users’ mobile device.

Trigger:

The user switches the mobile device on. A menu option or desktop icon is available for the
FieldFact application. The user starts the field measurement application through either an
application icon or a menu entry.

Description:

A login screen appears. The user enters a valid username and password and presses <Log In>.
The username/password combination is passed to the FieldFact server for user authentication and
the FieldFact server returns an authentication reply indicating if the username/password is valid.
An invalid username/password redirects the user to the login screen. If a valid username and
password were provided, the user is authenticated and the application continues with initialization.

The application main menu opens and the application starts initializing. During initialization, the
application searches for GNSS signals and loads the required spatial reference layer(s). The
application is in initialization mode until there are enough satellites available to do a GPS
measurement and until all reference maps are loaded. The application indicates in a clear way to
the user if it is in initialization mode or ready for measurements.

The application always shows the current GPS signal status:
Number of visible satellites, number of usable (used for fix) satellites

Indicator for the usability of the GPS signal for positioning (minimum of 4 usable satellites)

End-condition:

The user is authenticated and the application is initialized.

The application main menu is displayed

A set of buttons (the main menu) is available to operate the application:
About... - Displays application information

Setup — Opens a setup screen where the user can set the application settings
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Measure Parcel — Starts the parcel measurement application

Measure Split line — Starts the LPIS update application

Quit Program — Terminates the 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 GPS signal
status and the number of visible/usable

satellites

UC-LED-G02 Main menu — About...

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:
The application has started and the main menu is visible.

Trigger:
The user presses the <About...> button

Description:

An about screen opens and shows application information
Application and version info
General information on the FieldFact project
Disclaimer

FieldFact logo

End-condition:

The about screen is displayed.
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UC-LED-G03 Main menu — Setup...

Actor:

FieldFact low end demonstrator administrator

Pre-conditions:

The application has started and the main menu is visible.

Trigger:

The user presses the <Setup...> button

Description:

A configuration screen opens and shows the current application settings. Relevant application

settings to be configured here are:
Language for client interface
Coordinate system (datum, projection)

GPS settings to configure GPS signal reception.

The user sets his preferred application settings. By pressing <OK> the new settings are set and
the user returns to the main menu. Pressing <Cancel> returns the user to the main menu, leaving

the old settings.

The setup function is meant primarily for expert users and FieldFact personnel accompanying

demonstration events.

Post conditions:

The chosen application settings have been set and the main menu is visible.

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-LED-G04 Main menu: Quit Program

Actor:

FieldFact low end demonstrator end-user
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Pre-conditions:

The application has started and the main menu is visible.

Trigger:

The user presses the <Quit program> button

Description:

Before the application closes, the user is asked to confirm if he wants to quit the program. If <No>,
the application returns to the main menu, if <Yes> the user is logged off and the application is
closed.

End-condition:

The application is closed.

UC-LED-G05 Viewing and setting additional status information options

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:

The application is in sampling or in idle mode.

Trigger:
The user asks for additional process information by selecting the <Info> function.

Description:
The application displays an information panel showing the following additional information:
Battery indicator showing the status of the power supply

Options to enable/disable application functionality

- Show or hide current position (displays an additional position info string)

- Enable/disable centering of the map relative to the current GPS position
End-condition:

Additional process information is visible for the user.

Requirement. Id | Requirement By
NFR-DEM-18 Demonstrators display progress and | Display of power supply status
status...
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UC-LED-G06 Pausing a (parcel measurement or LPIS) session

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:

The application is in measuring mode.

Trigger:
The user presses the <Stop> function

Description:

The application stops collecting and storing GPS samples. The collected dataset will not be closed
yet. The application shows a dialog box offering the user the option to end the measurement
<Yes> or to not end the measurement <No> (entering pause mode). The user selects <No>. The

application will go into idle mode.

In idle mode a set of buttons is available to operate the application:

Start — Restarts the session, returning into measuring mode.

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

End-condition:

The application is in idle mode.
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B Client application, Parcel Measurement Use Cases

Annex 6 shows a flow diagram of the client application functionality for the parcel measurement
sub application. The functionality of the sub functions defined in this diagram is described in the
use cases in this paragraph.

UC-LED-P0O1 Opening the parcel measurement application

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:
The application has started and the main menu is visible.

Trigger:
The user presses the <Measure parcel> button in the main menu.

Description:

The application opens and initializes. The application is initialized and ready for measurements as
soon as enough (at least 4) satellites with sufficient signal are available. The application indicates
in a clear way to the user if it is in initialization mode or initialized. The application main form,
displaying the users’ surroundings through a reference map and the user position through a
positioning cursor is opened.

End-condition:

The application is initialized. The application is in idle mode and displays the functions necessary
to start the parcel measurement.

It shows a reference map of the local environment.
A reference cursor, indicating the users’ current position is visible and active.

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

A set of buttons is available to operate the application:
Start — Starts parcel measurement
Info — Provides additional status information and options to enable/disable functions

End — Closes the parcel measurement application
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Requirement. Id | Requirement By
FRQ-DEM-1 User can always locate his/her Reference cursor indicating the current
current position... 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 | The application indicates in a clear way
status... 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-LED-P02 Performing the parcel measurement

Actor:
FieldFact low end demonstrator end-user

Pre-conditions:

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

Trigger:

The user presses the <Start> function

Description:

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

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

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

While measuring a set of buttons is available to operate the application:
Stop — Pauses the parcel measurement, application switches to idle mode.

Info — Provides additional status information and options to enable/disable functions
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End-condition:

The application is in measuring mode

Requirement. Id

Requirement

By

FRQ-DEM-1 User can always locate his/her Reference cursor indicating the current
current position... position projected on reference map

FRQ-DEM-2 User can view, combine and On screen projection of reference maps,
integrate various available spatial GPS cursor and generated GPS track.
datasets...

NFR-DEM-18 Demonstrators display progress and | The application indicates in a clear way

status...

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-LED-P03 Finishing the parcel measurement

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:

The application is in measuring mode.

Trigger:

The user presses the <Stop> function

Description:

The application switches to idle mode and stops collecting and storing GPS samples. The collected
dataset will not be closed yet. The application shows a dialog box offering the user the option to
end the measurement <Yes> or to not end the measurement <No> (entering pause mode).

The user selects <Yes>. The application now concludes the parcel measurement. The collected
dataset is completed by connection of the first measured coordinate with the last measured
coordinate, thus forming a closed polygon. The result is stored as a finished dataset on the local

device.

GPX (GPX_datetime)

Log (nr. Of samples, area, perimeter)
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RAW (comma separated value file)

The parcel polygon is displayed. The corresponding area and the perimeter of the parcel are
displayed.

A GPRS connection is set up by the application and the dataset is sent to a central repository
through the GPRS connection for further processing. Subsequently the application closes the
GPRS connection.

The application returns to starting mode, offering the user a set of buttons to operate the
application:

Start — Starts parcel measurement
Info — Provides additional status information and options to enable/disable functions

End — Closes the parcel measurement application

End-condition:

The measured parcel is stored on the local device and has been passed through and accepted by
a central database. The application is in idle mode.

Requirement. Id | Requirement By
FRQ-LED-4 User can measure the area and On screen display of measured parcel
perimeter of selected agricultural and calculated area and perimeter of
parcel in the field... the measured parcel.
FRQ-LED-19 User can transfer collected data on | Measured parcel is transferred to the
parcel measurement... FieldFact central data repository / portal
through GPRS.
NFR-DEM-4 Demonstrators are interoperable Collected datasets are transferred to the
with related external systems central FieldFact system using standard
protocols and formats.
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C  Client application, LPIS Update Use Cases

Annex 6 shows a flow diagram of the client application functionality for the LPIS update application.
The functionality of the sub functions defined in this diagram is described in the use cases in this
paragraph.

UC-LED-LO1 Opening the LPIS update application

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:

The application has started and the main menu is visible.

Trigger:
The user presses the <Measure split line> button in the main menu.

Description:

The application opens and initializes. The application is initialized and in idle mode as soon as
enough (at least 4) satellites with sufficient signal are available. The application indicates in a clear
way to the user if it is in initialization mode or ready for measurements. The application main form,
displaying the users’ surroundings through a reference map, available reference parcels and the
user position through a positioning cursor is opened.

End-condition:

The application is initialized. The application is in idle mode and displays the functions necessary
to start performing the LPIS Update.

The display shows a reference map of the local environment and the reference parcels needed to
update the LPIS reference data .

A reference cursor, indicating the users’ current position is visible and active.

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

A set of buttons is available to operate the application:
Start — Starts LPIS update, switching from idle to measuring mode
Info — Provides additional status information and options to enable/disable functions

End — Closes the LPIS update application
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Requirement. Id | Requirement By
FRQ-DEM-1 User can always locate his/her Reference cursor indicating the current
current position... position projected on reference map
(also available in pause mode)
NFR-DEM-18 Demonstrators display progress and | The application indicates in a clear way
status... to the user if it is in initialization mode or

in measuring mode.
A status panel is visible

UC-LED-L02 Performing the LPIS update

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:
The user is authenticated and the application has initialized. The application is in idle mode.

Trigger:
The user presses the <Start> function

Description:

The application switches to measuring mode and starts collecting and storing GPS samples at the
specified sampling frequency. All sampled coordinates are subsequently added to a single dataset
and are locally recorded on the measuring device. The user will now, supported by the reference
maps on the local device, start walking along in this case the line that should split a reference
parcel in two, thus recording the walked track as a set of sampled GPS coordinates.

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

GPS measurements made by the application will be corrected by using the EGNOS signal
correction.

While measuring a set of buttons is available to operate the application:
Stop — Pauses the LPIS update, returning to idle mode.

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

End-condition:

The application is in measuring mode
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Requirement. Id

Requirement

By

FRQ-DEM-1 User can always locate his/her Reference cursor indicating the current
current position... position projected on reference map

FRQ-DEM-2 User can view, combine and On screen projection of reference maps,
integrate various available spatial GPS cursor and generated GPS track.
datasets...

FRQ-LED-8 User can measure a part of the Measuring the LPIS update split line will
boundary of selected LPIS parcel as | be corrected with the EGNOS DGPS
a sequence of points. EGNOS signal.
corrections will be automatically
activated...

FRQ-LED-9 User can split existing LPIS The user measures only the required
reference parcel by measuring new | split line. Split line will be mapped to the
internal boundary correct reference parcel

NFR-DEM-18 Demonstrators display progress and | A status panel is visible

status...

The <info> button offers access to extra
status and progress information

UC-LED-LO3 Finishing the LPIS update

Actor:

FieldFact low end demonstrator end-user

Pre-conditions:

The application is in measuring mode.

Trigger:

The user presses the <Stop> function

Description:

The application switches to idle mode and stops collecting and storing GPS samples. The collected
dataset will not be closed yet. The application shows a dialog box offering the user the option to
end the measurement <Yes> or to not end the measurement <No> (entering pause mode).

The user selects <Yes>. The application concludes the parcel measurement by closing the current
dataset and storing it on the local device. In the case of LPIS updates, no local post processing is

necessary.

A GPRS connection is set up by the application and the dataset is sent to a central repository
through the GPRS connection for further processing. Subsequently the application closes the

GPRS connection.

The application return to starting mode, offering the user a set of buttons to operate the application:
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Start — Starts LPIS update
Info — Provides additional status information and options to enable/disable functions

End — Closes the LPIS update application

End-condition:

The LPIS update dataset is stored on the local device and has been passed through and accepted
by a central database. The application is in idle mode.

Requirement. Id | Requirement By
FRQ-LED-10 Results of the measurement will Measured parcel is transferred to the
replace the corresponding part of FieldFact central data repository / portal
LPIS reference parcel... through GPRS.
FRQ-LED-19 User can transfer collected data on | Measured parcel is transferred to the
parcel measurement... FieldFact central data repository / portal
through GPRS.
NFR-DEM-4 Demonstrators are interoperable Collected datasets are transferred to the
with related external systems central FieldFact system using standard
protocols and formats.
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D Server application, Central System Generic Use Cases

The server application that is part of the low end demonstrator is implemented to demonstrate the
fact that communication between a local component (the parcel measurement client) and a central
component is possible. It 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.

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. overlayed) with existing data
sources like orthophotos or reference parcels.

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.

UC-LED-C01 Logging on to the central system through the web

Actor:

FieldFact demonstration participant, FieldFact demonstration personnel or FieldFact administrator

Pre-conditions:

None

Trigger:
The user starts up the portal application through a URL in his browser.

Description:
A login screen is displayed. The user enters his username and password and selects <Log In>.
The portal site opens. It offers personalized functionality for the user logged on.

A user with normal user rights will be able to see only his own parcels (the parcels measured and
submitted by him through the low end demonstrator client).

A user with administrator rights will also be provided with extra administrative functions like: view
all parcels, add a new user, view portal status.

End-condition:

The authorized portal functions are available to the user.
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Requirement. Id | Requirement By
NFR-DEM-6 Demonstrators prevent an User is required to log in with his
unauthorized access FieldFact account

UC-LED-C02 Adding a user

Actor:

FieldFact administrator

Pre-conditions:
The user has administrator authorization and is logged in.

Trigger:
The administrator opens the portal menu link <create new user>.

Description:

A screen is opened where a new user account can be created. The administrator enters a new
username and password, a full name and the local coordinate system the new user will work on.
The administrator commits these data using the <create new user> link.

End-condition:

A new user with the specified properties is added to the user repository of the central system. The
specified user is registered as a FieldFact user with the credentials specified above.

Under the newly created account a user can access the mobile client application for parcel
measurement . Parcels created and submitted by this user will be stored under the users account
in the central database. Through the configuration of the user-specific coordinate system, the
spatial data will automatically be projected in the localized projection, in accordance with the
projection used for other spatial datasets (e.g. background layer, reference parcels).

Through his account the user will also have access to the FieldFact portal and will be able to view
the parcels and parcel data that have been collected under this username.

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

Viewing the parcels of all portal users
Registering users

Monitoring portal status
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Requirement. Id | Requirement By
NFR-DEM-6 Demonstrators prevent an User accounts can be created to give
unauthorized access access to client and server application.
NFR-LED-30 Demonstrators are easily adaptable | The coordinate system to be used for
to different environments processing and viewing can be
configured per user.

UC-LED-C03 Viewing all measured parcels

Actor:
FieldFact demonstration personnel or FieldFact administrator

Pre-conditions:

The user is registered as a FieldFact user with administrator credentials and logged in to the portal
under this account.

Trigger:

The user opens the portal menu link <All parcels>.

Description:

The portal application opens a map viewer window, displaying the parcels measured by all portal
users. The map automatically zooms in to the extent containing all users’ parcels. The parcels are
displayed on top 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 parcel data of every parcel are displayed. The area, the perimeter and an accuracy indicator of
the parcel are displayed. For the accuracy indicator we will use the average PDOP of the GNSS
samples forming the parcel.

Depending on the specific functionality of the demonstration, other thematic information on the
parcel (e.g. the crop growing on the parcel, the date of measuring) might be displayed.

The user can edit the thematic parcel data.

The user can delete parcels.

The user can view the parcels of one or more individual portal users by selecting/deselecting this
user from a list of available users.

End-condition:

The parcel map and parcel data are displayed
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Requirement. Id

Requirement

By

FRQ-DEM-5

User will receive simulated integrity
indicator.

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

UC-LED-C04 Viewing parcels 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 parcels>.

Description:

The portal application opens a map viewer, displaying the parcels measured by the user. 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 parcel data of every parcel are displayed. The area, the perimeter and an accuracy indicator of
the parcel are displayed. For the accuracy indicator we will use the average PDOP of the GNSS
samples forming the parcel.

Depending on the specific functionality of the demonstration, other thematic information on the
parcel (e.g. the crop growing on the parcel, the date of measuring) can be displayed.

The user can edit the thematic parcel data of his own parcels.

The user can delete his parcels.

End-condition:

The parcel map and parcel data are displayed
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Requirement. Id | Requirement By

FRQ-LED-3 User can select desired LPIS Selecting on of the user’ parcels and
reference parcel from the list. highlighting the related parcel attributes

FRQ-DEM-5 User will receive simulated integrity | On screen display of mean PDOP as a
indicator. simulated integrity indicator.

NFR-DEM-6 Demonstrators prevent an FieldFact users not having administrator
unauthorized access privileges can only access their own

parcels

UC-LED-CO05 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 this username.

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

Description:

A PDF document will be generated, containing and image of the users parcel and the relevant
attributes belonging to the parcel. 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 can have
static content customized for the specific situation. Thus, the same parcel data might be printed on
different types of forms (e.g. subsidy form template, demonstration certificate, in different
languages etc.)

End-condition:

The parcel map and parcel data are displayed
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Requirement. Id

Requirement

By

FRQ-DEM-6 User can print the results of a Printing the generated PDF document
measurement...
FRQ-LED-7 User can be displayed in sample Printing the generated PDF document
digital subsidy application form on top of a preprinted ‘digital subsidy
application form’
FRQ-LED-11 User can print LPIS parcel Printing the generated PDF document

identification data, existing and
updated parcel geometry plus
simulated integrity indicator together
on one A4 page

on top of a preprinted template form

UC-LED-C06 Monitoring parcel 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 <GPX to WFS>.

Description:

The central system post-processes the parcels 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 parcel properties like the parcel area, parcel perimeter

and the accuracy indicator and stores these as parcel attributes in the database.

The screen displays the status of the parcel processing. It shows the number of successfully

processed parcels and the number of parcels that caused errors while processing.

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 parcels is displayed.
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UC-LED-CO07 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 User is required to log in with his
unauthorized access FieldFact account
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E Server application, Parcel Measurement Use Cases

UC-LED-C08 Processing a measured parcel

Actor:

FieldFact central system account

Pre-conditions:

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

Trigger:

The processing engine of the portal application scans the “inbox” and finds a new, unprocessed
dataset 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 dataset a valid?
Is the delivered dataset convertible to a valid polygon?
Calculation of the area of the polygon
Calculation of the perimeter of the polygon
Calculation of the average PDOP 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 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.

End-condition:

The submitted dataset is 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.
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Requirement. Id

Requirement

By

NFR-DEM-4 Demonstrators are interoperable Collected datasets are transferred to the
with related external systems central FieldFact system using standard
protocols and formats.
NFR-DEM-26 Maximum time to process and Scanning for new datasets and
aggregate collected data is 5 min. subsequent processing will occur
frequently (configurable, e.g. every
minute)
NFR-DEM-24 The maximum time needed to Scanning for new datasets and

collect, process and aggregate data
during one demonstration is within
0.5 hour

subsequent processing will occur
frequently (configurable, e.g. every
minute)
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F Server application, LPIS Update Use Cases

UC-LED-C09 Processing an LPIS update

Actor:

FieldFact central system account

Pre-conditions:

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

Trigger:

The processing engine of the portal application scans the “inbox” and finds a new, unprocessed
dataset 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 dataset valid?

Matching of the uploaded split line with one or more reference polygon layers in the portal
database. The reference layers to be matched and the sequence of these layers in the
matching process is configurable.

Splitting the matched polygon, using the uploaded track as a split line
Calculation of the area of the resulting polygons

Calculation of the perimeter of the resulting polygons

Calculation of the average PDOP as a quality indicator for the parcels?

After successful constraint checking and processing, the new parcel polygons and the derived
attributes are stored in the FieldFact central repository. If errors occurred, the split line dataset will
remain in the inbox, tagged with an error-flag and code. In this situation no new data is stored in
the central repository.

End-condition:

The submitted dataset is processed by the portal application. If a match with a reference parcel
was found, the resulting split parcels have been generated. They are stored in the portal database
and can be viewed in the portal application.
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Requirement. Id

Requirement

By

FRQ-LED-10 Results of the measurement will Measured parcel is transferred to the
replace the corresponding part of FieldFact central data repository / portal
LPIS reference parcel... through GPRS.
NFR-DEM-4 Demonstrators are interoperable Collected datasets are transferred to the
with related external systems central FieldFact system using standard
protocols and formats.
NFR-DEM-26 Maximum time to process and Scanning for new datasets and
aggregate collected data is 5 min. subsequent processing will occur
frequently (configurable, e.g. every
minute)
NFR-DEM-24 The maximum time needed to Scanning for new datasets and

collect, process and aggregate data

during one demonstration is within
0.5 hour

subsequent processing will occur
frequently (configurable, e.g. every
minute)
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Annex 2: Non-Functional specifications

This Annex discusses the non-functional specifications for the FieldFact low end demonstrator.

The non-functional specifications for the parcel measurement and LPIS update sub applications
are the same to a large extent. Therefore, opposed to the functional specifications, we have not
separated the non-functional specifications for the two sub applications.
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Non-functional specifications

NFES-LED-01 Distributed system

For demonstration purposes and to simulate the interaction between the field component and a
farm advisory system or a governmental database the demonstrator architecture will consist of a
client (field) component and a central system. The Field component offers the end-user
functionality to measure parcels and perform LPIS updates. The central system will be able to
store the parcel measurements 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.

Requirement. Id | Requirement By
FRQ-LED-19 User can transfer collected data on | By developing the demonstrator as a
parcel measurement to the sample | distributed application, the server
farm management system (FMS) application simulates the FMS or
environment or governmental governmental database. It shows that it
database. is very easy to transfer and process
local datasets to a central system

NES-LED-02 Use open standards for internal communication among system components

The interface between server and client application is based on acknowledged open standards.
All 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 be
according to the GPX format. The GPX format [4] is a frequently used light-weight XML-based
open standard for interchange of GPS data between applications and web services on the Internet.

The exchange of data through interfaces between the central server and the outside world will be
based on XML. For the exchange of geo-information the OpenGIS standards published by the
OGC [5] 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 | Support of XML, GPX, various OpenGIS
technical standards for data standards
representation and exchange
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NES-LED-03 Client platform specifications

The client platform for the low end demonstrator should be characterized as a mass-market, low
cost platform.

To be able to comply with the requirements for demonstrations, the demonstrator should use
GNSS systems that are most comparable with the aimed future situation (Galileo + EGNOS).
Therefore, the used client platform must 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 platform should be sufficient to meet the demonstrator requirements.
The client device should be able to be operational (near) continuously for a working day. A battery
might be used to extend the operational period.

Considering these conditions the platform for the FieldFact end-user client will have the following
minimum specifications:

Requirement Type

Minimum requirement

Cost

< 500 Euro

CPU

For PDA: >= 200 MHz

Available memory

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

Screen resolution

>= 240 x 320 pixels

Colors

>= 256

GPS receiver

Supporting GPS and GPS + EGNOS

Battery life (including GPS)

>= 4 hours continuous operation

Spare batteries

1

Communication

GPRS (and optionally wireless LAN)

OS / Software

Windows CE (from version 4.2) + .NET compact
framework 2.0
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Requirement. Id

Requirement

By

NFR-DEM-3 Demonstrators are interoperable Support of GPS and EGNOS
with currently available GNSS

NFR-LED-25 Maximum time needed to transmit GPRS offers sufficient bandwidth for
data form end user to server is 30 s. | amount of data from one parcel

measurement.

NFR-LED-27 Local resources needed in the field | Requirements for field equipment are
and for integration/viewing aiming at mass-market, low cost device.

NFR-LED-28 Demonstrators used in 0.5 day of continuous operation and use

demonstrations lasting several
hours to one day

of back-up battery will allow a full day of
use.

NES-LED-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.

Considering these conditions the demonstration viewer platform (FieldFact portal) will have the
following specifications:

Requirement Type Specification

CPU

PC Pentium 4, >= 2GHz

Available RAM

>=1GB

Available disk space

>= 40 GB (flash memory and/or disk space)

Screen resolution

>= 1024 x 768 pixels

Colors

>= 256

Communication

Permanent internet connection, >=256 kBit

OS / Software

Windows NT, XP or Vista

Browser |IE v6.x or FireFox v2.x
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Requirement. Id | Requirement By
NFR-LED-27 Local resources needed in the field | Viewing platform will be web-enabled,
and for integration/viewing allowing it to be demonstrated on a
standard laptop with internet
connection.

NES-LED-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 ... Storage of elementary GNSS samples
initial measured values

NFES-LED-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.

measured parcels 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.

Requirement. Id | Requirement By
NFR-DEM-9 Faults do not result in data loss Storage of datasets between processing
steps

NES-LED-07 Storage of intermediate datasets

The FieldFact client application is 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 GPRS signal coverage is available),
the low end demonstrator client application will locally store the measured parcel or split line on the
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client device. The central system is equipped with a function to read raw parcel data from the client
device and automatically post process and store the data in the repository.

Requirement. Id

Requirement

By

NFR-DEM-10 Demonstrators are able to continue | Storage of datasets on client. Central
in limited performance in case of system has import function to process
faults. parcels afterwards in batch.

NFR-DEM-13 Demonstration of the end user part | Storage of datasets on client. Central

of the system can continue if
problems occur in the coupling with
server system

system has import function to process
parcels afterwards in batch.

NES-LED-08 Recovery in case of system or application faults

The low end demonstrator 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, the application can be stopped using the standard
application options to end the measurement sessions or the whole application.

The client device 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 low end
demonstrator application 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-LED-07)

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

Requirement. Id

Requirement

By

NFR-DEM-10 System restart is easy and always Various ways and levels of reset/restart
possible and recovery

NFR-DEM-11 System can be on-line and back in Various ways and levels of reset/restart
working order within 5 minutes after | and recovery
failure.

NFR-DEM-12 During demonstrations the Various ways and levels of reset/restart

availability measured as mean time
between failures / (mean time
between failure + mean time to
repair) is at least 99%.

and recovery
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NES-LED-09 Robustness of demonstrator application and hardware

The low end demonstrator will be developed on dependable and certified hard- and software.

Mature versions of PDA 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 low end
demonstrator application

Requirement. Id

Requirement

By

NFR-DEM-8 A maximum of one fault per day is Certified combinations of hardware and
acceptable. software
NFR-DEM-12 During demonstrations the Use of certified, dependable hard- and

availability measured as mean time
between failures / (mean time
between failure + mean time to
repair) is at least 99%.

software will improve robustness and
reliability and thus contribute to a high
availability of the demonstrator

NES-LED-10 Demonstrator can be easily set-up

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

The client application software can be installed in one action by running an installation
routine on a clean PDA 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.

Physical output of demonstrator should be configurable. Lay-out and static content should
be separated from application specific content.
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Requirement. Id | Requirement By
NFR-DEM-30 Demonstrators are easily adaptable | Configurability of datasets, output etc.
to different environments (e.qg. Use of widely available infrastructure

different spatial data sets or formats | and protocols for data communication.
of subsidy applications)

NFR-DEM-31 FieldFact demonstration No software changes are required to
configuration can be installed and adapt the demonstrator for a specific
configured within one working day. event. Configuration is a matter of
running an install program and
configuration of some environment
settings.

NES-LED-11 — Application of commonly used user-interface concepts and symbols

Commonly used user-interface concepts and symbols will be used to support users in getting
insight in status and progress of the various tasks to be executed through 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 Commonly used user-interface concepts
demonstrator (in particular and symbols will be used to support
instructions, menus, icons, map users in getting insight in understanding
window, etc.) is rated high by the the application and the status and
majority of users. progress of the working process

NFR-LED-23 User-friendliness of demonstrators Commonly used user-interface concepts
is rated high by the majority of users | and symbols will be used to support
on topics as: screen composition, users in working with the demonstrator
vocabulary, application of color and
sound.

NFES-LED-12 — “One button” approach

The main philosophy to be used when translating the desired 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
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demonstration in a smooth and logical way, with a limited amount of knowledge and a limited
amount of explanation. Goal is that demonstration sessions can be performed without delays.

NFR-LED-15 It is possible to explain how to use User-interface design where context
the demonstrator within a maximum | specific options are offered by a “one-
of 15 minutes. The user is than able | button” approach.
to perform one selected
demonstration application (e.g.
measurement of parcel area and
perimeter) without additional
support.

NFR-LED-17 Majority of users consider that little | The “one-button” approach” will lead the
or no appeal is made to their user smoothly through the
previous technical knowledge during | demonstration by offering clear and
operation. logical choices depending on the current

context.

NFR-DEM-20 The maximum time needed to An application that intuitively leads the
collect, process and aggregate data | user through the demonstration in a
during one demonstration is within smooth and logical way. Little delays in
0.5 hour performance of demonstration sessions

NFR-LED-23 User-friendliness of demonstrators The “one-button” approach” will lead the

is rated high by the majority of users
on topics as: screen composition,
vocabulary, application of color and
sound.

user smoothly through the
demonstration by offering clear and
logical choices depending on the current
context. Commonly used concepts and
symbols will lead to a user friendly
application.
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Annex 3: Design Decisions

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.
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Design Decisions

Design decision:

DD-LED-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-LED-02

Concerns requirement: NFR-DEM-21

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-LED-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-LED-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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Annex 4: Cross Reference of Requirements and Use ca  ses

In this Annex 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 low end demonstrator application as described in this document.

The cross reference table in this Annex 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 on 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 Annex 3 are also included to indicate the requirements
that have been deviated from in the functional and non-functional analysis.

Some use cases defined in this document do not map any of the requirements. It mainly concerns
functions that are commonly used in applications (e.g. quit applications, about screen,
administrative functions) but that were not regarded essential from the demonstrator point of view
in the Requirements Analysis.

Notification 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 implemented for mentioned reasons.
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Non-functional Requirements
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NFS-LED-10
NFS-LED-11

NFS-LED-12

Design Decisions
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Annex 5: User-interface design

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

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 FieldFact Client Application

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 symbols and user-interface concepts are used.
Below an overview is given of the concepts and symbols foreseen in the FieldFact low end
demonstrator.

Status bar

The status bas displays a short description of the function that is performed by the user. It also
shows the GPS signal status indicator. The indicator shows the amount of visible satellites (a) and
the amount of satellites that are usable to get a GPS fix (b) as “<b>/<a>". The color of the indicator
indicates if a fix is available (application is in measuring mode, color is blue) or not (application is in
initializing mode, color is red). In addition, in measuring mode different sample tones will indicate if
a fix is available at the current time point.

/ & | FieldFact Mobile

Measure Parcel | GPS 0K {5/12)

Information bar.

The information bar (available through the <info> button) displays among others a battery power
indicator, indicating the amount of battery capacity still available.

Battery: [N |

Position string

If enabled by the user, the position bar shows a string with the number of sampled GPS points and
the current position coordinates (X, y, z) measured by the GPS.

#=0, N=+22574,80, E=20201.63, 4=1.40
START HIDE END

FieldFact client application access

The client application device offers access to the low end demonstrator 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

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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¥ | :
Iz | Programs

Games GPS Multimedia
B & @
Phone Utilities Yoice
Commander

®©@ & E

ActiveSync ArcPad 7.0 Calculator

& [

Download Excel Mohile W —

-

Agent

When the FieldFact application 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.

Login | GPs 0K (5/12)

Username: |.-’-'-.5teri}{ |

Password: |******* |

LOGIN

Fulfils use case: UC-LED-GO01 Starting the FieldFact Ilow end
demonstrator application

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
FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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LPIS update (Measure split line)
About screen

Configuration screen (setup)
Quit FieldFact demonstrator

f.‘."l FieldFact Mobile o Yx_-!::'_.éuk

Menu GPS OK (4/12)

About...

Setup

Measure Parcel

Measure SplitLine

Quit Program

Every button gives access to a function of the FieldFact low end demonstrator. These functions are

described in more detail below.

Fulfils use case: UC-LED-GO1 Starting the  FieldFact low end
demonstrator application
Gives access to use case: UC-LED-G02 Main menu — About...
UC-LED-GO03 Main menu — Setup...
UC-LED-G04 Main menu: Quit Program
UC-LED-PO1 Opening the parcel measurement
application
UC-LED-LO1 Opening the LPIS update application

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

The about form shows all relevant generic information about the FieldFact demonstrator
application:

Application and version info

General information on the FieldFact project
Disclaimer

FieldFact logo

The <OK> button will close the about form and bring the user back to the low end demonstrator
main menu.

About... GPS OK (5/12)

Welcome to FieldFact Mobile

Version: 0.8.0

Copyright: (2 2007 % q
Project: FieldFact u.r_ ol
Made by Alkerra

Funded bry: EL "f b\
L ]

ieldFact

Disclaimer
This application has been made for FieldFact
as part of the Low End Demonstrator,

(1.4

Fulfils use case: UC-LED-G02 Main menu — About...

Gives access to use case: None

Configuration Form

The configuration form offers the user configuration settings for the low end demonstrator
application. These configuration settings are typically set by administrators or FieldFact
demonstration personnel.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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,ir.\." FieldFact Mobile - ?x-l“é léuk

Setup | GPS DK (5/12)
Language: |English v|
Coordinate Datum: |WG584 v|

Coordinate Grid: | ZENN:EE Rl

GP5-Receiver:

Ok Cancel

The following configuration options are available:
Language: the language to be used in the client interface
Coordinate datum (e.g. WGS84)
Projection grid
GPS setup options for configuration of GPS reception
o COM port to be used
0 Baud rate
0 Inclusion of status information (e.g. all GPS data, including satellite info)

The <OK> button will save the current settings. The <Cancel> button will undo any changes and
reset the previously defined settings. Both functions will return the user to the low end
demonstrator main menu.

Fulfils use case: UC-LED-GO03 Main menu — Setup...

Gives access to use case: UC-LED-GO03 Additional configuration screens

Quit Application

Using the Quit function, the user closes the FieldFact low end demonstrator application. A
confirmation dialog appears, asking the user to confirm that he really wants to quit the program.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Fulfils use case:

UC-LED-G04

Main menu: Quit Program

Gives access to use case:

None

Information panel

The information panel gives access to user functions for enabling/disabling additional information.

Enable / disable display of position bar

Enable /disable centering of background maps to user/GPS position.

The panel also displays the battery power indicator.

The <Hide> button will close the information panel.

Measure Parcel GPS 0K {(5/12)

#=0, N=422874,60, E=90201,68, A=1,40

=2

START HIDE

END

|:| Showe ToolBar
Center Map ©n GP5

Show Posikion Battery: E

Fulfils use case:

UC-LED-G05

Viewing additional status information and

setting status information options

Gives access to use case:

None

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Measure Parcel form (idle)

When the parcel 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 GPS samples will be stored and no
track of the user movement is displayed on the device.

Measure Parcel GPS 0K {(5/12)

R e = e | .
#=0, N=422735,30, E=90265.10, A=1.90
START INFO EMND

Measure Parcel

Measure Parcel GPS 0K (5/12)

L =8 F o

—

"
. A

Measure Parcel - Send

Perimeter = 354.534 m
Area = 364,17 m2

Mext: Send data to
Server..,

Measure Parcel - End?

Lre your ready measuring
the Parcel?

1]

Yes

TEEEER)

#=176, N=422759,01, E=90199,33, A=0.00 #=177, N=422523.04, E=90200.35, A4=0.50

START INFO END START INFO END
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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 is 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 parcel attributes (perimeter and area) are
displayed.

Fulfils use case: UC-LED-PO1 Opening the parcel measurement
application
Gives access to use case: UC-LED-GO05 Viewing additional status information and

setting status information options

UC-LED-P02 Performing the parcel measurement

Parcel measurement form (measuring)

When the parcel 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 GPS samples
are stored on the device and the movement of the user is drawn on the background map to display
the parcel boundary measured by the user.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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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-LED-P02 Performing the parcel measurement

Gives access to use case: UC-LED-GO05 Viewing additional status information and
setting status information options

UC-LED-PO3 Finishing the parcel measurement

LPIS update form (idle)

When the LPIS update 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 GPS samples will be stored and no track of the
user movement is displayed on the device.

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 is finished. If Yes, the application will finish send the stored track to the server
application through GPRS.
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Fulfils use case: UC-LED-LO1 Opening the LPIS update application
Gives access to use case: UC-LED-GO05 Viewing additional status information and
setting status information options
UC-LED-L02 Performing the LPIS update

LPIS update form (measuring)

When the parcel 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 GPS samples
are stored on the device and the movement of the user is drawn on the background map to display
the parcel split line measured by the user.

With the <Stop> button the application will switch back to idle mode and stops storing GPS
samples. The <Info> button will open the information panel.

Similar to the parcel measurement sub applications, 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 store the track
and send it to the server application through GPRS.
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Fulfils use case: UC-LED-L02 Performing the LPIS update
Gives access to use case: UC-LED-GO05 Viewing additional status information and
setting status information options
UC-LED-LO3 Finishing the LPIS update
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B FieldFact Portal Application

FieldFact portal application access

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

Fulfils use case: UC-LED-CO1 Logging on to the central system through
the web

Gives access to use case:

Viewing User Parcels

Every FieldFact user will be able to access and edit his own parcels. The FieldFact portal main
menu will provide a link to the “view user parcels” page. In this page a user can see and edit the
parcels that he has previously measured in the field.

The parcels are numbered and the relevant thematic data for every parcel are displayed. The area
and perimeter of the parcels and a quality indicator (average PDOP) are visible.

This page also gives access to some export functionality. The user parcels can be exported to a
shape file or to a PDF file (see also “printing user parcels”).

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Any of these parcels can be edited or deleted by the owner of this parcel. By using the edit link,
attributes of the parcel can be edited and saved by the user.

Fulfils use case: UC-LED-C04 Viewing parcels of an individual user

Gives access to use case: UC-LED-CO05 Printing parcels of an individual user
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Print user parcel

The print user parcel link as provided in the “view user parcel” page saves the parcel data and
relevant thematic data as a PDF document. The PDF document opens in a web browser window
and is the basis for printing the parcel information on a demonstration event specific (regarding

content and language) template.

Fulfils use case: UC-LED-CO05

Printing parcels of an individual user

Gives access to use case;: None

Viewing All Parcels

A user with the administrator role will also 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 on/off the
measured parcels of all available users. By means of this function he is able to demonstrate and
compare the results of various users during demonstration events.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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The map viewer part of this page offers elementary mapping functions (zooming, panning etc.) so
the user can navigate through the demonstration event area.

Fulfils use case: UC-LED-C03 Viewing all measured parcels

Gives access to use case: None

Create New User

A user with the administrator role will be able to add new users to the portal system. Thus, he
allows new users to participate in demonstrations. These users can login to the client application
and perform field measurements and subsequently view their measurements in the FieldFact portal
application.
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The username and password of the user and the full name of the user can be registered. With the
CRS code, the coordinate projection system to be used to map the parcel and background layers
is recorded. All spatial information is stored as WSG84. With the projection system attribute these
spatial data can be projected user-dependent, allowing for location and thus demonstration specific
projection of datasets.

Fulfils use case: UC-LED-CO02 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 low end demonstrator 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 as new parcel polygons.

Various constraint checks and calculation of derived data are performed:
Is the delivered dataset a valid spatial dataset?
Is the delivered dataset convertible to a valid polygon?
Calculation of the area of the polygon
Calculation of the perimeter of the polygon
Calculation of the average PDOP 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.
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Fulfils use case: UC-LED-CO08 Processing a measured parcel

Gives access to use case;: None

Processing LPIS update data sets

The server application is provided with a web service that is capable of accepting the spatial data
sent by the FieldFact low end demonstrator 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.

In the case of a split line, the dataset is matched with the reference layers available in the
FieldFact central database. If a matching polygon (parcel) is found in one of the reference layers,
this polygon will be split into two polygons, using the split line.

Various constraint checks and calculation of derived data are performed:
Is the delivered dataset a valid spatial dataset?
Calculation of the area of the new polygons
Calculation of the perimeter of the new polygons

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-CO09 Processing an LPIS update

Gives access to use case: None
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Annex 6: Application Flow Charts

This Annex contains application flow charts for the sub applications parcel measurement and LPIS
update of the FieldFact low end demonstrator.
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Chart 1 — Application flow chart for parcel measurement
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Chart 2 — Application flow chart for LPIS update
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