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Report summary 
 

HYDROSYS aims at providing a software system infrastructure to support teams of users in on-
site monitoring events analysing natural resources. Based on the current state in user-centred 
design, this guide states how the system analysis, design and evaluation are performed. The 
outcomes of these activities feed the Project Control List, affecting which components need to be 
developed from a user-centred perspective, and what the usability baseline is.  
 
Within the project, inter-disciplinary research will be performed to develop user-centred solutions. 
When the data is integrated with analytical tools in a shared information space it will also aid a 
wide range of managers and planners in pursue of more environmentally sensitive solutions to 
engineering problems. To aid the process, the research is steered by considerable end-user 
involvement throughout the full project.  
 
UCD design principles will be carried out along side with the research-oriented system 
development throughout the project in a set of iterative cycles. Emphasis is placed on 
understanding the users’ work by means of adapted Contextual Design methodology and bringing 
the users to participate in the design and evaluation of the system based on Collaborative Design 
principles. Two main benefits are sought out by applying suitable UCD principles into the 
HYDROSYS research project. The first is to act as a mediator between the different research-
oriented activities and the system design. The other is to be able to provide a useful system that 
satisfies needs of the customers and defined user groups and above all, provides additional value 
in the activities they perform. 
 
This report describes the UCD framework and application guidelines for HYDROSYS. It first 
outlines the UCD principles and process in relation to the project. It then describes the context of 
HYDROSYS for the part in which the UCD principles are to be utilized in the work concerning 
HYDROSYS including the subject of the work, the different aspects of the work and the timetable. 
Finally it provides the guidelines to how the UCD principles will be realized in the different aspects 
of the work.  
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1 UCD principles and process 
 

The rationale of the work follows an incremental and iterative development process using state-of 
the-art approaches of user-centred design and software engineering. These highly connected 
methodologies are based on scheduling and staging of the various parts of a system that are 
developed in parallel but at different pace. The integration of parts takes place once they are 
available in a usable stage. They are released to users and refined thereafter using iterative 
methods. The project specifically focuses on developing early prototypes that can be used in 
demonstration-oriented activities and experiments, in order to secure highly user-centred 
developments through multiple iterations. The integration of both methodologies assumes that the 
problem definitions is not covered to its full extent in the beginning of the project, and that the 
understanding of the problem grows as prototypes are built that generate feedback from end-
users.   
 
HYDROSYS is a research project that focuses around the development of a software system 
infrastructure for on-site monitoring and analysis of natural resources. In addition to granular 
research-oriented activities, the system development itself is an important part of the project. A 
common thread is needed in the research project for its various multidisciplinary participants so 
that the results of the various activities can be applied to the actual system development in a 
reasonably concise matter. 
  
User-centred design is a design philosophy that aims at improving the overall end-user 
experience for a product or service by actively involving the identified user into the planning, 
design and development phases of the new product or service. UCD tries to optimize the 
designed system around how people can, want, or need to work, rather than forcing the users to 
change how they work to accommodate the system or function. UCD answers questions about 
users and their tasks and goals. The findings are validated through empirical grounding and used 
to make decisions about development and design. The goal of UCD is ultimately to make “better 
products”. The concept of usability as one of the major gains of a well implemented UCD process 
is in itself gaining importance as a selling argument and most companies are incorporating UCD 
into their business strategies. Customers on the other hand have started to demand for usability 
as a product quality. In HYDROSYS two major gains of exercising UCD in the research process 
should be stated. First of all, UCD can be expected to act as a mediator between different 
research-oriented activities and the common system development. It can also be expected to help 
in providing, as a result of the project, a useful more market-oriented system that satisfies needs 
of the project partners and defined user groups and above all, provides additional value in the 
activities they perform. Although in HYDROSYS, the developed system is not meant to be 
directed for markets, a user-centered outcome based on application of UCD in various aspects of 
the research, can be expected to lead into better more valuable results. 
 
The UCD design process is depicted in figure 1 as it is defined by the International Standards 
Organization (ISO) in the ISO 13407:1999 standard. A fundamental part in this process is the 
evaluation of the design against the needs of the users preferably using high-end usability testing 
methods with actual users. The requirements for the system’s usability are formed based on a 
thorough understanding of the context of use, including the users’ skills, habits, tasks, location 
and so on.  
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Figure 1. Human-centred design process as defined by (ISO, 1999). 

 

1.1 Major principles in UCD 
 
In [1] the authors lay down three principles that are generally referenced as the main principles in 
user centered development. These include the three first definitions of the following list. 
Additionally we define multi-disciplinarity as another major principle in UCD because of its 
substantial importance in the HYDROSYS project where knowledge and technology are combined 
from various fields of expertise including a wide range of end-users. 
 
Early focus on users and tasks 
The first part of a UCD process is to identify who the end-users of the developed “product” (in the 
case of HYDROSYS, the “products” are the research system prototypes) or service will be. UCD 
generally does not aim at developing products for everybody but rather on identifying and 
understanding the needs of specific users and building the product that best serves their needs. 
Understanding of the user is gained by studying their cognitive, behavioural, attitudinal, and, when 
needed or possible, anthropological characteristics. The users are studied doing their normal 
tasks in real work context using some of various formal or semiformal user research methods. A 
good understanding of both the research-problem and the implementable research methodology 
is applied for making decisions on how to best study the users with reasonable resources. 
 
Empirical grounding 
Methods for validating the findings and decisions of user research are just as important as the 
methods that are implemented into finding them. The best practice in validating design decisions 
is the use of prototypes and simulations already in the very early phases of the research. These 
prototypes and simulations are tested with the users and their performance and reactions are 
observed, collected and analysed. In early phases of product development, it is oftentimes 
feasible to include various alternative design approaches both to better understand the whole 
problem set and to compare the qualities of different approaches based on the user reactions. For 
this reason, the early prototypes are usually light-weight and informal only depicting the chosen 
characteristics of the product. Another reason is that in early phases of development, drastic 
changes are made to the system concept at a fast pace and these changes have to be quickly 
incorporated into the prototype. The prototypes become more realistic and more detailed as the 
product concept advances and becomes more stable. Similarly the tests for the early prototypes 
can be quite general in nature as per example the choosing of different approaches while in the 
later prototypes the tests become more detail oriented such as evaluating performance of a given 
task. 
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been done for the system design. Furthermore the prototypes can be used in the experiments and 
observational studies done in WP7. These experimentations are done on perceptive and cognitive 
aspects for visualisation and for the user interface in general. The perceptual, cognitive and 
ergonomic tests and formal usability tests of interface aspects -section in chapter 5 of this manual 
offers guidelines for experiments done in this work package. 
 
Tasks related to WP2 are emphasized in the early phases (M1-2) of the project in accordance to 
basic UCD principles. During these phases a thorough understanding of the use context was built 
mainly based on background studies and contextual end-user interviews (See interview template 
in appendix). The data that was harvested was further analysed and processed to form a full view 
of the potential context of use, including information on the users’ preferences, their work, tools, 
processes and working community along with information on the problems that they work on and 
the challenges they have. The reporting and results of the interviews and background studies are 
included in the D2.2 and D2.3 reports. After the initial phases of the project the interviews and 
other end-user activities will become more light-weight and informal in relation to building 
information on the use context and more emphasis will be put in validation and analysis of the 
implementation and application related activities of the system research and development. 
 
WP8 and WP9 offer, from the UCD point of view, an interface to the various potential end-users 
through demonstration and dissemination activities. Furthermore particularly in WP8 non-search 
oriented on-site sessions are performed to test the usability of the system. UCD guidelines for the 
activities done in both WP8 and WP9 are discussed in the Observations, participatory sessions 
and evaluations -section of the next chapter. 
 
 
Work 
package Task Work package / Task name   

WP2  
Requirement analysis and system 
design   

  T2.1 UCD Guide UCD 
  T2.2 Requirement analysis UCD 
  T2.3 Application specifications UCD 
  T2.4 State of the art analysis UCD 
  T2.5 System design UCD 
WP6   Application   
WP7   Experiments and observational studies   
  T7.1 Perceptual cognitive and ergonomic tests UCD 
  T7.2 Formal usability tests of interface aspects UCD 
  T7.3 Performance tests   
WP8   Demonstration   
  T8.1 Impact assesment   
  T8.2 System usability testing UCD 
  T8.3 Citizen involvement UCD 
WP9   Dissemination and exploitation   
  T9.1 Dissemination and use plan   
  T9.2 End-user dissemination and exploitation UCD 
  T9.3 Cross-project dissemination UCD 
  T9.4 Publications   
  T9.5 General publicity   
  T9.6 Website   
  T9.7 Expert workshops and final event UCD 
 Table 2 – Tasks for UCD-integral work packages 
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4 UCD Milestones in HYDROSYS 
 
As defined in B.1.3.5 of the Annex, milestones are the basic landmarks in the project, defining the 
finishing of phases of the work process. In this section, the milestones are reflected from the point 
of view of the UCD process, highlighting the specific UCD phases and related issues 
.  
 
Milestone 1:  Definition phase 
 
The first stage of the project defines the UCD approach (the framework) with its different steps, 
relating user and system aspects. Milestone 1 provides the baseline for the UCD process with the 
UCD manual (D2.1), and the user specification and needs for on-site monitoring and management, 
as specified in the application report (D2.2). The results of the needs analysis feed the system 
specification (D2.3) and the project control list (PCL, D3.1). 
 
Milestone 2 – 4: Validation and modification phase 
 
At milestone 2, a first analysis will be made to evaluate if the initial solutions proposed at 
milestone 1 are in line with both the (possibly changed) end-user needs, and system factors. At 
this point, development modifications can still be made rather easily, even though the prototype 
validated at Milestone 2 only represents a limited system. Initial perceptual, cognitive and 
ergonomic tests have been performed that directly target a selected set of UCD aspects. 
 
Milestone 3 is centred around the expert workshops.  The updated system (after milestone 2) is 
provided, representing an almost complete feature set for on-site monitoring and management. At 
this stage, the users can likely better understand since the system is largely usable. From this 
milestone on, the impact assessment will take an increasing role, focusing on the practical usage 
in the daily work of the user (workplace integration).  
 
Milestone 4 represents a first  „full-fletched“ prototype that has gone through several user-centred 
validations: the perceptual, cognitive and ergonomic tests at Milestone 2, and the user interface 
validations that are performed around this Milestone (4). These validations will provide the 
baseline to transfer in the refinement stage, in which the system will be fine-tuned.   
 
Milestone 5 – 6: Refinement and final evaluation phase 
 
Around milestone 5, the impact assessment, it should be clear in which work situations the 
system is well applicable, and how it could be best integrated. After this stage, only very small 
modifications can be made to the system  
 
Milestone 6 represents the projects end and will show how good the UCD process has helped the 
consortium to come up with a user-centred system, evaluated through multiple stages of user 
validation. The impact assessment will aid in generating initial business opportunities / plans, and 
carefully promote the system. 
 

5 UCD Guidelines in HYDROSYS 
 
Preparing an evaluation plan requires to adequately determine what to evaluate, when it is 
appropriate to evaluate, and what methods are suitable. In an evolutionary approach to systems 
development the evaluation phase recurs at the end of each design cycle. Assessing the system 
is the way to define the requirements for the next cycle. The multitude of techniques that can be 
used can be classified in a number of orthogonal dimensions [4]: 

• summative - formative 
• quantitative - qualitative 
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• controlled experiment - ethnographic observations - participatory 
• formal and rigorous -  informal and opportunistic 

 
These will be different for the different experiments concerning the project as the context of the 
evaluation is very different. In the following sections we first discuss a general set of guidelines 
that will be applied as possible for all tests and experiments in the HYDROSYS project. We also 
provide a list of different types of tests, experiments and methods that are to be carried out during 
the research project. We then discuss more specifically the three main contexts in which user-
participated tests and experiments will be included (Perceptual, cognitive and ergonomic tests, 
Formal usability tests of user interface aspects and observations, participatory sessions and 
evaluations). Finally we briefly discuss the issue of ethical handling in the context of HYDROSYS. 
 
Evaluation guidelines and checklist 
 
The following structure defines a general structure for making an evaluation plan for all research 
experiments done in the HYDROSYS project. 

• Identify goals. Describe the objectives of the experiment. What are the technologies used 
and what is the contribution to technology development (e.g. compared to earlier similar 
systems)? What is the added value to the end-users; how will the technologies built in the 
showcase improve usability, user experience, etc. If developmental work builds on a 
theoretical concept or orientation (on emotion, user experience etc.), describe it here. 

• Provide a description of the system/prototype. Technical objectives and research 
questions need to be aligned with the prototype being evaluated. Description of the 
prototype is needed so that readers not familiar with the system can assess whether there 
is a balance between the research questions and means to answer them.  

• Define research questions. Research typically aims at answering a question or solving a 
puzzle of some kind. It can also be about exploring new ground in order to discover 
unanticipated phenomena, to generate insight, or to provide food for thought. In case of 
user research, research questions communicate what we want to learn from the people we 
study when using the technology we have built.  

• Select research paradigm and techniques. Describe research orientation and 
methodology used to answer the user research questions. This should be in balance with 
the research questions and the HYDROSYS prototype or test-specific mock-up model 
being evaluated. 

 
The above structure can be used as a template and adjusted according to the needs of the 
research experiment. In addition, there are other research design issues that need to be taken 
into account along the way. Specifically experiment-specific plans should be made for recruiting 
and collection, analysis and representation of data. 
 
Usability tests and experiments 
The list of tests is not final and will in fact be adapted to serve the needs of system development 
issues for whenever need for user-originated validation occurs. This refinement will take place in 
the second half-year of the project.  Mainly these issues can be handled using simple user 
interviews in application scenario related activities and especially in activities done in the 
participatory workshops. 
 
The following types of tests and experiments that contain user involvement will be included in 
HYDROSYS that offer possibilities for assessing various UCD aspects.  
 

• Simple informal tests to define realism-related quality requirements 
• Lab experiment(s) on navigation-related cognitive factors 
• User interface and ergonomics related tests for proposed handheld devices 
• Non-formal Interviews and questionnaires for emerging issues 

 
The three different main contexts for carrying out these tests are: 
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• Usability/performance tests in laboratories 
• Usabilty/performance tests on the field 
• Participatory workshops 

 
Following methods can be utilized during these tests and experiments: 

• Automated data logging 
• Eye-tracking 
• Semi-structured interviews 
• Questionnaires 
• User observations 
• Think-aloud 
• Expert evaluations using guidelines and heuristics 
 

5.1 Perceptual, cognitive and ergonomic tests 
Formal experiments on perceptual, cognitive and ergonomic issues on the different system 
components are performed in WP7, next to (technology oriented) usability and performance. More 
specifically these experiments are distributed in the HYDROSYS project into task T7.1 
Perceptual, cognitive and ergonomic tests: this task investigates perceptual and cognitive 
issues of the different kinds of visualization. It comprises the comparison of different map 
visualisations, and the investigation of both general hydrological visualisation and specifically 
focus and context methods for handheld devices with small displays. Specifically, this task enters 
the cognitive domain of human visual system in pursue of optimizing the environment descriptions 
based on importance and saliency of the features of the natural environment and manmade 
structures, developing multivariate data visualizations, and designing appropriate lightweight 
rendering schemes.  
 
The tests are targeted on investigating underlying lower level perceptual phenomena, which 
results in the varying saliency of different environmental features such as rivers, large boulders, 
paths and forests in natural environment, and higher level phenomena, where the current task 
drives the user’s attention towards features, which users would actively search on the screen. The 
lower level tests also address quality requirements to assess technical parameters related to 
realistic rendering, such as texture resolution, colour accuracy etc. The methods likely will involve 
focused cognitive experiments conducted in both laboratory and field conditions, applying mobile 
eye trackers and multi-camera systems, where all user interaction and behaviour is recorded and 
later analyzed. During these experiments, users would perform various recognition, orientation 
and navigation tasks (spatial awareness), and evaluate their experienced cognitive load, 
frustration and other subjective properties for each task. The quality requirement tests will be 
arranged with less demanding set-ups, where the variables related to the level of realism are 
varied as pre-rendered still images, which are compared to real environments without 3D 
interaction. 
 
The results will be utilized to optimize the visualisation contents and to develop efficient rendering 
schemes. Higher level experiments would relate to hydrologically important features and 
visualization of multivariate data received from the sensor system. Various visualizations will be 
compared and analyzed, including background/foreground identification. Methods will be less 
demanding, but still focused, and be based on action logging, and structured behavioural oriented 
interviews. 

5.2 Formal usability test of user interface aspects 
 
Also in WP7, “general” users of IT systems, next to 3DUI specialists and cognitive scientists will 
be included to perform experiments on the different software components, mostly being the 
visualization and user interface components. These tests are distributed into the task T7.2: 
Formal usability test of user interface aspects: In this task, formal tests will be performed on 
the usability aspects of the different kinds of user interfaces. Issues include complexity, readability, 
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menu structure logic, data selection performance, and the ordering schemes for effective 
placement of interface elements and visualisation to use screen space effectively. This task will 
reflect some of the human factors issues of T7.1. Methods include user observations and 
structured interviews, using structured task performance tests. 
 
The actual control via the user interface is a main focus in the project. The devices are small and 
therefore can be easily taken into the field, but their display size puts some constraints on both 
the visualization and the interaction. Great effort will be put on analysing the human factors and 
ergonomics involved, among others to structure the functionality of the complex applications 
(accessibility of functionality) and to create a user interface that enables to visually understand the 
possibly large and multivariate amounts of data. 
 
In addition to carrying out these formal usability tests discussed above, extensive information on 
user interface development exist to the point of various design guidelines. Many of the less 
research-relevant aspects of the user-interface can be tackled with expert evaluations using 
subject-related guidelines such as Shneiderman’s eight golden rules of interface design [5]. In 
general the challenging aspects of the UI are highly connected with the perceptual, cognitive and 
ergonomic aspects described in the previous chapter. 
 

5.3 Observations, Participatory sessions, Evaluations 
 
End-users take an important role in the definition, development and evaluation of the system 
infrastructure, securing a high level of user-centricity. End-user involvement is secured by 
including an advisory-board having an active impact on the project direction. In addition, by 
choosing the two handheld device platforms (handheld computers and cell phones), the system 
can reach a wide public, and allows for a high level of flexibility: it can be deployed quickly in the 
field to perform on-site analyses. 
 
User observation should be practiced extensively in all in-situ activities of the HYDROSYS 
project with both formal and non-formal ways. Having members of the research team participate 
in situations where they have the possibility to observe how the user performs his work and to 
discuss the work is an efficient and natural way of providing the system designer with a better 
understanding of the problems that the designed system is meant to address. Also in the context 
of multidisciplinary research in HYDROSYS, attending on-site events can help different 
participants share their respective opinions and ideas among the whole research team. More 
formal aspects of user observation should be considered among the tests and experiments that 
are carried out in the project. These observations can take a variety of forms from videotaping 
participants to having an evaluator follow them around during the trial. The goal is to gather data 
that supports identifying usability and presence issues. A useful and common practice in 
processing observatory data is to evaluate it together with the subject in an interview-like manner, 
where the observer can ask supportive questions such as “Why did you choose to act in this 
way?” 
 
Participatory workshops apply a variety of strategies to evaluate and explore technology 
solution and their integration into practice including prospective users as co-designer and not as 
test subjects. Traditional marketing technique such as focus groups, and surveys, are limited 
when the customer has yet no experience of a product that does not yet exist. Participatory 
workshops on the other hand bring the customer experience on the product by means of using 
mock-ups, simulations and methods such as storyboards [3]. 
 
In HYDROSYS, the participatory sessions involving different participants of the project along with 
the prototype development activities make for an ideal semiformal setting for evaluation of the 
design decisions of the system. Temporary more experimental ideas of the system can be 
evaluated in less formal smaller settings such as on-site activities, which are being done along the 
project for observational and demonstrational purposes. Mock-ups are dummy models usually 
made of cardboard or paper. They can be used to model a narrow feature of the system such as a 
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part of the interface and together with acting out scenarios they can be used to envision the 
technology in a creative and realistic way. Those ideas that gain success in this type of evaluation 
can be implemented into the system prototype development and further evaluated in participatory 
sessions. 
 
The following tasks in WP8 (Demonstration) and WP9 (Dissemination and exploitation) offer 
valuable opportunities for applying UCD methods concerning WP2 (Requirement analysis and 
system design) and WP7 (Experiments and observational studies). 
 
T8.2: System usability: End-user oriented usability testing will be performed in non-research 
oriented (onsite) demonstrations, using the scenario environments of WP6. Usability tests will be 
performed around milestones 4 and 6. Analytical methods include questionnaires, video 
observation, and structured interviews. 
 
T8.3: Citizen Involvement: This task involves the presentation and usage study of the system to 
citizens, including schools (specifically the Swiss Schools included in the advisory board) and the 
general public. This task involves both educational and general information delivery aspects of 
delivering water quality info to the public. 
 
T9.2 End-user dissemination and exploitation: this task focuses both on the early involvement 
of end-users and the continuous presentation of results to promote the usage of projects results. It 
also includes the assessment of business and exploitation plans for services that can use the 
developed software system (and technology). 
 
T9.7 Expert workshops and final event: Around month 18, two expert workshops will be 
organised, one in Switzerland and one on Finland. The expert workshops will focus on detailed 
discussions of the HYDROSYS system and goals with experts. Furthermore, at the end of the 
project, a large event will be made showing the final research prototype. Results with be reported 
as part of the dissemination and exploitation summary reports. 
 

5.4 Ethical handling 
 
Some basic guidelines should be considered whenever dealing with human participants in 
research tests and experiments. HYDROSYS does not pose any severe or dangerous issues that 
should be given special attention. It should however be pointed out that anyone who participates 
in these research experiments offer the researcher their time and trust, both of which should be 
given due respect. Privacy issues should be considered, which means that their names should not 
be associated with any gathered data without their permission. Nor should it be possible to 
deduce to whom particular sets of data presented in reports associate to. It is also well advised to 
provide the participant with enough information on the process that he is committing himself into 
such as an evaluation of time needed and if any level of strain or stress should be expected. A 
good practice is also to give some basic information about the study and its goals. This should be 
done after the study if it is deemed important for the participant to let this information affect his/her 
performance. Finally the participant should be provided the possibility of halting the test if 
necessary. A good way of addressing these issues in any experiment is to have the participant 
address an informed consent form. A template for the informed consent form for HYDROSYS 
tests and experiments can be found in the appendix. 
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Appendix  

1 UCD Templates 
 

1.1 User group Profile 

For each area (Nordic and Alpine) at least 4 user group profile should be collected. 
1. Profession and practice: description of the users profession and their practice in the work context 
2. Activities: List of activities connected to environmental monitoring and water resources 
3. Added Value to Users 
4. Expected societal and business impact 
5. Complexity of introduction 
6. Images: Pictures of work context or tools 

 
WP2.x.NN.Upnn  
Profession and Practice  // Description of the users’ profession and their practices in 

the work context. Max 100 words. 
 

Activities // List of activities connected to environmental monitoring 
onsite and water resources. Max 200 words. 

Expected added value of 
mobile 3D/ AR technology 
to users 

//In 100 words explain possible added value to this User 
Group as users of the HYDROSYS technologies 

Societal and business 
expected impact 

// In 100 words what could be the wider societal or business 
impact? 

Degree of complexity of 
introduction 

// In 100 words please comment in the degree of complexity 
in introducing the technology. 

Notes // Additional notes on User group profile. 
 
Picture 1 // work context  
 
Picture 2 // tools 
 

1.2 Onsite interviews and fieldwork 

Based on the four user groups collected with templates above, a first round of field work should be carried 
out focussing on two of them. 

1. Interview on site more than 4 subjects (the numbers depends ) 
2. Organise one focus group showing visual mock ups and discussing ideas 
 

Approach and techniques 
Approach On-site ethnographic approach based on observations, artefact 

interviews, video and picture documentations, semi- structured 
interviews (see more guidelines in Beyer and Holzblatt 1998, Preece 
et al. 2002), 

Number of 
interviewees 

At least 4 subjects per user group depending on the diversity of 
professional roles  

Semi structured 
interviews  30 min 

A semi structured interview spending 10 min in each of the following 
categories: role description, tools, artefacts used, incidents and 
episodes 

Onsite artefact 
interview 30 min 

Interview a subject onsite at work focusing on a tool, document, or 
artefact. 

Focus group for idea 
generation 

Present to a group of 4 visual mock ups of the mobile3D AR systems 
and discuss ideas of possible applications 
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Semi-structured interview 
Role description Describe an ordinary day at work. Do you get to decide yourself how 

you organize your time, are the days  
Who do you work with? How do you share the work?  
Who do you meet during your working days? What kind of 
collaboration you need to fulfill your tasks? 
What are the challenges and problems of your work? What kind of 
constraints do you face? 
What are the best and most rewarding aspects of your work? 
Which are the most frustrating aspects of your work? And why? 

Artefacts and tools What kind of tools do you use to do your work? 
During the time you have been at this work, have the tools somehow 
changed? 
Are there some tools that you would need but don’t have? Do you 
have ideas of tools that good make your work easier, more efficient, 
and more comfortable or that would enable to do your work better? 

Episodes and 
incidents 

Describe episodes where you were on site and needed some 
visualisation of information. 
Describe episodes when you were in the workplace and needed to be 
actually on-site to carry out a task. 
Describe episodes where you were obliged to go back to the 
workplace to finish a task. 
Describe episodes where you needed to go onsite to complete a task. 
Describe episodes that include the need to share information with 
others (you need to visualise/send information for others , or you need 
to receive visualisations). 
Describe some incidents on the above topics for example related to 
analysing, visualising, sharing information remotely or on site. 

Results to be collected 
12 Inspiring 
Incidents 

Inspiring incidents, vignettes, episodes, situations (at least 12 per 
user group) which are representative of the user group or inspiring for 
design 

12 artifacts and tools 
documented per 
user group 

 

12-24 ideas per user 
groups  

In a Focus group and through web forum Collect per user group 12-24 
ideas of application or usage after having shown visual mock ups and 
examples. 

 
Brief Vocabulary 
Artefact:  
Artefacts are the things (i.e. forms, documents, lists, spreadsheets) users create, use or modify in the 
course of doing a work. 
Incident: 
Incidents are particular events rolling around during the work flow or events occasionally occurring .doing  a 
work. 
Preece, Jenny / Rogers, Yvonne / Sharp, Helen Interaction Design Beyond Human-Computer Interaction. 
(http://www.id-book.com/) 2002. 
Beyer, H. and Holzblatt K. Contextual Design, 1998, Morgan Kaufman Publishers 
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1.3 Application Concept 

1. Application Description:  brief description of the system application 
2. Images: 1-2 pictures of application “in action” 
3. Diagram of components: diagram of the application components 
4. List of features: list of application functionalities and features 

 
The Application Concept has to be max 2 pages 
 
WP2.x.NN.ACnn  
Application Description // Brief Description of the system application. Max 100 words. 

 
List of features // List of functionalities and features of the system application 
Notes // Additional notes on Application Concept. 
 
 
 
Picture 1 // application in action  
Picture 2 // application in action 
 
Diagram of application components 
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1.4 Scenario 

Background and problem 
Describe what are the most important aspects of the scenario from the perspective of the theme of the 
showcase (AR for handheld devices for environmental measurement, 3D map creation). Describe the 
context and problem of the scenario. For instance what is its target setting, user profile, and problem that is 
addressed. Describe who are the users that the application is developed for. For instance, is the application 
for groups or individuals, and is it developed with particular people in mind (e.g. a stormwater engineer) or a 
more general user group (e.g., school kids). 

User/stakeholder benefits  
Explain here what is the user stakeholder benefit of the application focusing in particular on the real-time 
monitoring.  
 

Scenario 
Describe how users interact with the application in an informal narrative description. Describe how users will 
be able to setup and retrieve data from mobile sensorstations and external sources according to the 
concept of event-driven campaigns with handheld devices. Describe the setting in which the users are, their 
activities or tasks. The scenario should be extensive, i.e. should cover all key functionalities of the prototype. 
 
Title scenario 
01   
02  
03  
04  
05  
06  
07  
08  
09  
10  
11  
12  
13  
14  
15  
16  
17  

 

 
Picture of the scenario 
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1.5 User Requirements 

 
1. Use cases: The scenario(s) are split into smaller episodes that illustrate a non-trivial feature of the 

system.  
2. Functional requirements: description of system functionalities/features that are needed to satisfy the 

use cases.  
3. HYDROSYS components that enable or relate to the functionalities above. 
4. Component requirements: constraints on implementation that are not directly visible to the user, for 

example performance, security or quality of service related to the underlying components.  
 
WP2.x.NN.Rnn  
Use case  // Brief description of the user case, task or situation from 

point of view of the user. If needed, add reference to line in 
scenario.  

Functional requirements // System functionalities that satisfy the use case.  
Components  // identified component from technology components? 

// contacted the partner and exchanged requirements or 
schedule? 
// status? 

Component requirements  // constraints on implementation that are not directly visible to 
the user. Esp. those relating to Hydrosys components, for 
example performance, security or quality of service related to 
the underlying components. 

Research relevancy // Relevancy of the proposed feature within the Hydrosys 
research framework 

Resources // Feasibility of implementation within Hydrosys allocated 
resources 

Notes // additional notes on the requirement. 
 
Table 1 shows the structure of user requirements and instructions given to showcases. Note: fields should 
be filled by any related personnel. For example, a use case description by a UCD person and resource 
estimate by a manager/programmer. 
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2 User-oriented task analysis and work flow 
Step 1 – User-task matrix 
// provide a user-task matrix, showing which users perform which more general tasks. Please use a table 
like below. Don’t go into too much detail here, it does not need to be a complete task list with all sub-tasks.  
For example: 
 User1 User2 User3 UserX 
Task1  x  x x 
Task2 x x   
Taskx  x   
     
 
Step 2 – Task groups / organisation 
// Relating to the user-task matrix, please provide possible organisations of task groups (higher-level tasks) 
in which all tasks in the on-site monitoring events could be ordered. Keep the number of groups limited to 
maximum 7 (or less). After decision on the task groups, continue with step 3. The task groups should be 
considered as representing top-level task flow in on-site monitoring and management.  
 
Step 3 – Task group descriptions 
// task analysis describing the different task groups, and representing them in a specific task chain.  
 
Task group // name of task group that matches a specific „functional group“. Example: 

data management or data access 
Subtasks // which tasks define the task group: define sub-tasks 
Task generality // is the task, or any of its subtasks application specific or generally used 
Significance // is this a main task, or just a side task 
Frequency of use // is the task frequently performed, or infrequently 
Tools // Are there any specific tools associated with performing the task? 
Data  // Is there specific data produced or exchanged when performing the 

task? 
Skills required // please define the needed experience, and possible learning effects (is it 

easy to learn performing the task, or is it rather hard) 
User expectations // define performance method factors affected by regularly used software 

(how does the user normally perform the task, can we deduce 
expectations from that?). Include „visual language“, when applicable 
(means user is expecting specific ways of visualization).  

Team task aspects // define social / communication aspects, discussion and decision making 
aspects 

End-user validation // define user-oriented validation aspects for evaluation (usefulness, 
effectiveness, learnability, attitude (Rubin94). This provides input to the 
specification of WP7 tests and WP8 demonstrations.  

 
Rubin, Jeff. Handbook of Usability Testing: How to Plan, Design, and Conduct Effective Tests. Wiley, 1994.  
 
Step 4 – workflow / content diagrams 
// please provide a detailed description of the functional group, describing tasks with subtasks like the 
diagram below. Subtasks („exploded views“) are only needed for important sub-tasks.  The workflow may 
include references to data / content.  
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3 Informed consent form 
 
Description of HYDROSYS 
/../ 
 
Description of the Experiment 
/../ 
 
Informed Consent 
 
Your signature on this form will signify that you have received information about the procedures, possible 
risks, and benefits of this research project, that you have received an adequate opportunity to consider this 
information, and that you voluntarily agree to participate in the project. 
 
Having been asked by (Name of key researcher), of (Name of Institution), or one of his/her research 
assistants or collaborators, (named here) to participate in the EU research project HYDROSYS, I 
understand the procedures to be used in this research, as well as the potential risks and benefits to me in 
taking part in this research. 
 
I understand that if I consent to participate in this project that I may withdraw my participation in this project 
at any time. 
 
I also understand that I may refuse to participate in this project and that if I do refuse to participate in this 
project that there will be no repercussions for such a refusal.  
 
I have been informed that research material (answers to questions I have been asked and, in the event that 
I have consented to have photographs or videotapes taken of me, any photographs or videotapes taken of 
me) will be kept confidential by (Name of key researcher) and members of his/her research team, to be 
used only by staff and research collaborators involved with this project. 
 
I understand that if I consent to being photographed or videotaped that images resulting from these photos 
or video tapes may be shown to those participating in EU research project HYDROSYS, and may be used 
to communicate research results to scholarly audiences, unless I indicate to the researcher(s) after being 
photographed or videotaped that I do not want images of me used for the purposes of communication of 
research results.  
 
I understand that I may register any complaint I might have about the project with the researcher named 
above (provide address, and email), or with (eventually the name of another person in your institution). 
I may obtain copies of the results of this study, upon its completion, by contacting: (Specify) 
I agree to participate by:  

         YES NO 
• answering questions about my opinion and ideas concerning (specify)  ___ ___ 
• having answers to questions about (specify) tape recorded;    ___      ___  
• allowing the researcher(s) to observe (specify)     ___      ___ 
• allowing the researcher(s) to capture (specify) via video camera;    ___ ___ 
• allowing the researcher(s) to take photos and/or videos of the area  
 surrounding (specify)         ___ ___ 
 
during the period from (e.g. DATE1  through DATE2). 
I wish to have my identity remain anonymous:      ___ ___ 
 
If you would like to have your identity remain anonymous, what pseudonym should we use in  
referring to you or your interview in future presentations or publications? 
I would like to be referred to in the context of this research as  
 
_________________________________________________ 
 
NAME (please type or print legibly):  
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_________________________________________________________________________ 
 
ADDRESS: 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
SIGNATURE of participant:  _______________________     
 
DATE AND PLACE:   ________________________________________ 
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Abbreviations 
 
AR  Augmented Reality 
CD  Contextual Design 
GIS  Geographical Information System 
PCL  Project Control List 
PD  Participatory Design 
UCD  User Centered Design 
UI  User Interface 
WP  Work Package 
 


