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Abstract

This deliverable describes the different tests that have been performed during the third year
of the loT Lab project in Task T7.2 Multidisciplinary tests and validation. This report continues
the work reported in D7.2 Intermediary integration and tests report. In this deliverable D7.4,
the results from two usability studies and five Use Case implementations and evaluations are
reported. The loT Lab systems have been implemented on a university campus focusing on
energy savings, in a beer factory focusing on lightning, in a smart city context focusing on
environmental aspects and finally, in an open context focusing on accelerometer
measurements in order to test the logical flow in the system as well as the combination of the
different systems and their integration. Based on the results from these evaluations,
recommendations and guidelines for future tests are presented together with
recommendations for future approaches in order to elevate the results from the loT Lab
project. The Letters of Intent from potential early adopters of 0T Lab systems are another
significant output of this Task and strengthen the possibilities for future success of the loT Lab
system and Association. To guide the process of evaluations in different phases of the
project, we have based our approach on principles for evaluations stemming from design
science research since loT Lab project is a design and development project that moves
between the different processes of building and evaluating. Based on these evaluations, a

suggestion for the future scope for loT Lab is presented.
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Executive Summary

This deliverable describes the different tests that has been performed during the third year of
the loT Lab project in Task T7.2 Multidisciplinary tests and validation. This report continues
the work reported in D7.2 Intermediary integration and tests report. In this deliverable D7 .4,
the results from two usability studies and five Use Case implementations and evaluations are
reported. The loT Lab systems have been implemented on a university campus focusing on
energy savings, in a beer factory focusing on lightning, in a smart city context focusing on
environmental aspects and finally, in an open context focusing on accelerometer
measurements in order to test the logical flow in the system as well as the combination of the

different systems and their integration.

Based on the results from these evaluations, recommendations and guidelines for future tests
are presented together with recommendations for future approaches in order to elevate the
results from the loT Lab project. The Letters of Intent from potential early adopters of loT Lab
systems are another significant output of this Task and strengthen the possibilities for future
success of the loT Lab system and Association. To guide the process of evaluations in
different phases of the project, we have based our approach on principles for evaluations
stemming from design science research since loT Lab project is a design and development
project that moves between the different processes of building and evaluating. Based on
these evaluations, a suggestion for future scope for loT Lab is presented in which loT Lab
should be considered a research service focusing on supporting researchers in their process
of combining participatory sensing, surveys and stationary sensor research. In this way, the
researcher can use the loT Lab tools in order to set up their experiments with a defined user

group that also can respond to a questionnaire.
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1 Introduction

In this deliverable, we will present the theoretical background of the final tests and
evaluations that have been carried out in real world contexts. We will give a presentation of
the process of each test Use Case and its results. Finally, we will present our

recommendations and guidelines for future tests.
1.1 The IoT Lab project in brief

IoT Lab is a European research project exploring the potential of crowdsourcing to extend
European loT testbed infrastructure for multidisciplinary experiments with more end-user

interactions. It researches and develops:

1. Crowdsourcing mechanisms and tools enabling testbeds to use third parties resources
(such as mobile phones), and to interact with distributed users (the crowd). The
crowdsourcing enablers will address issues such as privacy by design, identity management,

security, reputation mechanisms, and data ownership.

2. Virtualization of crowdsourcing and testbed components by using a meta-layer with an
open interface, facilitating the integration and interaction with heterogeneous components. It

should ease data integration and reduce the cost of deployment in real environment.

3. Ubiquitous Interconnection and Cloudification of the testbeds resources. It will research the
potential of IPv6 and network virtualization to interconnect heterogeneous and distributed
resources through a Virtual loT Network and will integrate them into the Cloud to provide an
on-line platform of crowdsourcing Testbed as a Service (TBaaS) available to the research

community.

4. End-user and societal value creation by analysing the potential end-users and
crowdsourcing participants to propose an optimized model for end-user adoption and societal

value creation.

5. “Crowdsourcing-driven research” as a new model in which the research can be initiated,

guided and assessed by the crowd. It will compare it to other models.

6. Economic dimension of crowdsourcing testbed, by analysing the potential markets and
business models able to monetize the provided resources with adequate incentives, in order
to optimize the exploitation, costs, profitability and economic sustainability of such testbeds. It

will also develop tools for future experiments.

7. Performing multidisciplinary experiments, including end-user driven experiments

through crowdsourcing, to assess the added value of such approach.
Page 13 of 169
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The project will adopt a multidisciplinary approach and address issues such as privacy and
personal data protection. To achieve these ambitious goals, the consortium consists of seven
international academic or research partners and a SME that bring in expertise from
complementary research areas, including Information and Communication Technologies,

End-user interaction, and Economics.
1.2 Purpose and scope of the WP 7

This Work package’s main roles are to support and validate the integration of the components
and resources developed by the other WPs and to perform various multidisciplinary tests and

analyse their results.
1.3 Purpose and scope of the Task T7.2

In this Task, the partners will perform several tests demonstrating the added value of the loT
Lab platform. The tests will exploit the Use Cases identified by WP1 which have been
enriched and adapted to the work progress of the project. These tests will demonstrate the
crowdsourcing and the multidisciplinary potentials of the 10T lab platform. The results of the
test will be compiled and analysed into a comprehensive report, with guidelines and

recommendations for future tests.
1.4 Purpose and scope of the current document

The aim of this document in to report on the different Use Cases that have been carried out in
this Task. Tests have been carried out in three cycles and this deliverable focuses on the last
cycle of the final year of the project. In previous studies, the focus has first been on
understanding the concept of 10T Lab from a user perspective, which has been reported in
deliverables D5.1 Evaluation framework including end-user evaluation tools and methods and
D5.2 End user sustainability report, including socio-economic analysis and best-practices. It
has also been tested from a functional view which has been reported in D7.2 Intermediary

integration and tests report for Y2.

The first round of our tests focused on usability testing in both the TBaaS and the mobile
application. In the second round, five different Use Cases were performed: the Beer Factory
case, University of Patras, Smart Hepia, EkoBus, and Jumpology 1 and 2. These Use Cases
were selected from D1.1 Initial IoT Lab end-user requirements report and also because they
ensured that all the different aspects of the loT Lab system would be tested in real-world
contexts along with potential future users. Adding to this, we tested the Jumpology case, a

multi-disciplinary Use Case which had not been considered in previous requirement
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engineering processes. We have also identified future collaborations and potential early
adopters of the system, which offers great opportunities for future usage and sustainable

development.
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2 Tests and Evaluations in Design Research

Evaluation of designed artefacts is a central and critical part of design processes and is
primarily concerned with evaluation of design outputs and design artefacts and together with
the process of building the artefact, evaluation is one of two key activities that constitute
design research (Venable et al., 2016). In the loT Lab project, a lot of effort and time has
been put into the continuous building and evaluation of the platform and the mobile
application. In this deliverable, we will report on the results from the evaluation activities. The
process of evaluation is critical to design research and requires researchers to demonstrate
utility, quality and efficacy of a design artefact using well-established evaluation methods. The
artefacts must be analysed based on their use and performance as possible explanations for

changes (hopefully improvements) in the behaviour of the systems as well as of people.

There is a tight linkage between evaluation and the design itself and this arises from the
impact of evaluations on design thinking. Without rigorous tests and evaluations, there would
only be a theorizing of the artefact without any evidence that is actually works. Evaluations in
design research have a wider scope than ordinary practices of design because its context
includes research goals. In an ordinary design project without scientific aims, evaluation is
focused on the artefact in the context of the utility it contributes to its environment (Hevner et
al., 2004). In a design research project, evaluation must also regard the design and the
artefact in the context of the knowledge it contributes. Since such a build and evaluate cycle
seeks to deliver both environmental utility and additional knowledge, the evaluation approach
not only needs to address the quality of the artefact utility, but also the quality of its
knowledge outcomes. This dual purpose of evaluation means that, if design research is to
live up to its label as science, the evaluation should be relevant, rigorous and scientific
(Venable et al., 2016). That is also the reason why this theoretical section was added to
strengthen the research aspects of the artefacts and to identify new emerging knowledge
which can contribute to recommendations and further development of these type of testbed

artefacts.

But how should such evaluations be designed and conducted as part of a design research
project? What structure, strategies and methods can be used to support the evaluation? How
can the evaluation process be designed to be both effective (rigorous) and efficient (using
resources effective)? Usually in literature, there is an underlying assumption that only one
type of evaluation will be necessary to demonstrate both the artefact’s utility, fithess or
usefulness, as well as any design principle or theory employed in the artefact’s construction

(Venable et al., 2016). This is naturally not true. Furthermore, the cyclical nature of many
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design research processes usually requires different evaluation strategies at different phases
in the process. In the loT Lab project, we evaluated the idea of the system and the basic
design of the system in Y1 and focused on understanding potential users’ needs, values and
requirements. In Y2, the focus of the tests and evaluations was on the usability, user
satisfaction, and functionality of the IoT Lab system. While in Y3, we started with identifying
bugs, testing the usability of the systems from a logical flow perspective of the system as a
whole, and ended the year with real world implementations in different field pilots focused on
evaluating the functionality, utility, and usefulness of the loT Lab system in real world
exposure situations where its users used and assessed the system based on their

experiences.

Remenyi & Sherwood-Smith (2012) has identified two important categories of evaluations as
firstly, formative vs. summative evaluation, and secondly ex ante vs. ex post evaluations.
Formative or summative evaluations refer to why we evaluate, that is the functional purpose
of the evaluation. A formative evaluation focus on producing empirically based interpretations
that provide the basis for a successful action in enhancing the design of the evaluand.
Summative evaluations focus on producing empirically based interpretations that provide a
basis for creating shared meanings about the evaluand in the face of different contexts.
Summative evaluations are more focused on the results, while formative evaluations are
often used to measure improvements as the design progresses. In the loT Lab project, we
have done several evaluations of the formative character, contributing to the further

development of the different systems such as TBaaS and the mobile application respectively.

It is also important to decide when to evaluate, that is the Ex-ante or Ex-post evaluation. This
distinction arises from the timing of the evaluation processes. Ex-ante evaluations are often
used to support decisions about whether or not to acquire or develop technology, which is the
focus in IoT Lab project. Ex post evaluations are an assessment of the value of the
implemented system after it has been acquired or implemented based on both non-financial
and financial measures (Venable et al., 2016). This is outside the scope of the loT Lab

project.

There are many reasons why we should evaluate a designed artefact or an ensemble of
artefacts. First, we usually perform evaluations to assess how well the artefact answers to its
purpose, which in loT Lab is to support sensor based research questions including
participant’s, virtual and stationary sensors. An evaluation can also have the purpose of
comparing different systems with each other, which is not the case in our project. A third
purpose of evaluations can be the utility of an artefact which is a complex concept that

includes many different aspects beyond the simple achievements of the artefacts purpose.
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Artefacts can be evaluated in terms of functionality, completeness, consistency, accuracy,
performance, reliability, usability, usefulness, scalability, fit to organization, fit to process, and
other relevant quality attributes. The evaluation can also have the purpose of exploring why a
design works or not. And last, an evaluation can also focus on the assessing the unintended
consequences of the design. In the loT Lab project, the aim has been to cover most of these

aspects on our evaluations and user engagement activities.

When designing evaluation studies, it is also important to understand the paradigm of the
evaluation which can be either naturalistic or artificial (Venable, 2006). Naturalistic
evaluations explore the performance of a designed solution in the real-world environment.
With this approach, the evaluation embraces the complexity that exists in real-world contexts
with human practices. This evaluation approach is always empirical and tends towards
interpretivism. These evaluations usually include methods such as case studies, field studies,
field experiments, surveys, ethnography and action research. In the IoT Lab project, we have
done field experiments in this testing cycle, while in the previous test cycles, the nature of the
tests were more of an artificial character where the systems were put to test in more
controlled contexts. The pathway sought and followed in design research projects can take
different forms based on the needs and resources available in the project. This gives rise to
different strategies. In general, there are four different strategies that can be applied in design
research projects; Quick and simple, Human Risk & Effectiveness, Technical Risks & Efficacy
and Purely Technical Artefact tests (Venable et al., 2016). In this project, we have applied a
human risk approach looking for human aspects of the technology, the purely technical
artefact test searching for bugs and preparing for field trials, as well as the technical risks and
efficacy approach focusing on identifying technical functionalities and their influence on

efficacy. Hence, the evaluation strategy in loT Lab can be considered as a hybrid approach.

In the IoT Lab project, the evaluations that have been carried out covers most of these
purposes except the comparison of different similar solutions, since we are not aware of any
similar system. Hence, the aim of this deliverable is to shed light on the different purposes

and based on that, present our guidelines and recommendations for future tests.

In the area of interaction design, a number of IT-system evaluation methods have been
developed. Preece et al (2002) divides the different methods into different evaluation
paradigms that often are related to certain discipline and each containing different
techniques. They identify four different paradigms; quick and dirty evaluations, usability
testing, field studies and predictive evaluation. In the |oT Lab project, we have used usability

tests, quick and dirty tests and field studies as part of our naturalistic evaluation paradigm.
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2.1 Quick and Dirty tests and evaluations

In the quick and dirty evaluation paradigm, the focus is to get feedback from users to
confirm that the product is in line with user needs. This kind of evaluations can be
performed at any stage during the development cycle and the emphasis is to get fast

input versus carefully documented findings.
2.2 Usability tests

Usability is a concept that has many different descriptions and categorisations. Wiberg (2003)

has categorised the concept of usability. The description of the ideas in the Figure 1.

o Systems acceptability: ability of the system to meet all needs and requirements of all
stakeholders, from direct users to customers etc.

e Social acceptability: correspondence of the system to the social rules and norm that
apply in a given context.

¢ Practical acceptability: acceptability of the systems as regards cost, reliability etc.

e Usefulness: ability of the system to achieve a desired goal. This can be broken down
into utility and usability.

e Utility: ability of the system to do what is needed.

e Usability: practical usability needed by the user of the systems functionality.

Swstems Acceptability

Practical &Acceptability Social Acceptability

Cost

Reliability

Compatibility

Ete

TTzefullness
TTtility —l— TTzability
- Leatnability

Efficiency
Mletmorabilitsy
Errors
Tser Batizfaction

Figure 1: Usability Concept
Usability is a quality attribute for products and systems. The concept usability assesses the
ease of user interfaces and has five quality components: (1) Learnability; how easy it is for
users to accomplish basic tasks the first time they use the design, (2) Efficiency, refers to how

quickly a user can perform their tasks once they have learned the system, (3) Memorability,
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refers to how easily the users can re-establish proficiency after not using the design for a
while, (4) Errors means how many errors users make, how easily they can recover from the
errors and how severe the errors are (5) Satisfaction, how pleasant the user think it is to use
the design (Nielsen, 2003).

Another definition of usability is presented by Rubin (Rubin, 1994). He states that there is no
broadly recognised definition that is accepted among professionals in the usability
community. But it is generally accepted that an operational definition of usability includes one

or more of the following four factors:

1. Usefulness: this is concerned with to which degree a product enables a user to
achieve his or her goals, and is an assessment of the users’ motivation for using the
product at all.

2. Effectiveness (ease of use): this factor is usually measured with quantitative
measures such as performance or error rate.

3. Learnability: this factor has to do with the users’ ability to operate the system to
some defined level of competence after some predetermined amount and
period of training.

4. Attitude (likability): attitude refers to the user’s perceptions, feelings and
opinions of the product. This is usually captured on both written and oral

interrogation.
2.3 Heuristic Evaluation combined with “Think Aloud”

Expert based tests and evaluation techniques (such as heuristic evaluation and cognitive
walk through) are well known methods that facilitate a quick and dirty approach to tests.
Heuristic evaluation in particular has been widely accepted and investigated due to its
efficiency in detecting most usability flaws (75-80% with a limited investment of time and

resources, usually 3-5 experts are needed (Nielsen, 2003).

In this test, we gathered data about critical and non-critical bugs and their subjective
evaluation of the systems. The use goals established were grade of performance, correctly
performed tasks as well as attitudes towards the system. To facilitate the evaluation of the
system, there are a number of usability principles that can be used and these principles have

also guided our test. The principles can be described as follows:

1. Visibility of system status: keep the user informed about what is going on in the

system by giving appropriate feedback at the right time.
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Match the system and the real world: talk the user’s language and terms.
User control and freedom: make it possible for the user to, in a simple way, finish the
activity they are currently doing by giving them exits.

4. Consistency and standards: avoid making the user confused by using different
terminology for activities that mean the same thing.

5. Assist the user to discover and recover from faults: use a simple language that easily
describe what has gone wrong and how they can solve it.

Prevent faults: When it is possible, prevent the user from doing wrong actions.

7. Recognition rather than memory: make objects, activities and options visible.
Flexibility and effective use: design the system so that users with different levels of
maturity and knowledge can use the system effectively.

9. Aesthetics and minimal design: avoid the use of information that is irrelevant or
seldom used.

10. Help and documentation: provide information that is easy to find and gives concrete

help.

For the mobile application, the evaluation criteria based on recommendations by Bertini et al
(2009) was added.

11. Ease of input, screen readability and glance ability: Mobile systems should provide
easy ways to input data, possibly reducing or avoiding the need for the user to use
both hands. Screen content should be easy to read and navigate through
notwithstanding different light conditions. Ideally, the mobile user should be able to

quickly get the crucial information from the system by glancing at it.
2.4 Field Tests — Use Case implementations

This style takes the evaluator and the tester out into the real world environment in order to
observe the system in action. This approach has its pros and cons, such as a high level of
ambient noise, greater levels of movement and constant interruptions which all make field
observations difficult. The open nature of the situation means that you will observe how the
system behaves and used in its real world context, which might provide insights that would
have been missed in a laboratory setting. In addition, some activities taking days or months
are impossible to study in a laboratory. On balance, field observation is preferable to
laboratory studies as it allows us to study the system behaviour as it occurs in actual use.
Even interruptions are important as these will expose behaviours both of the system and of
the user. However, we should remember that even in field observation, the subjects are likely

to be influenced by the presence of the researcher and his/her equipment (Dix et al., 1998).
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3 Usability Test Process and Results

This evaluation is inspired by the methods of cognitive walkthrough and the use of common
usability heuristics and provides reflections on things that can improve the users’ interaction
with the loT Lab app. This work should be considered as a quick overview of the current

prototype.
3.1 General summary and reflections — Usability Study of TBaaS

This usability test of the TBaaS system was carried out in February 2016 with 5 potential end-
users according to recommendations. In parallel to the user tests, an expert test (heuristic
evaluation) was also carried out in order to cover as many usability aspect as possible , see
Appendix 1 for more details. For the user tests, the users were requested to set up a test in
the TBaaS according to the assumption that they represented a municipality. The different

phases the research went through were:

Planning the research

Setting up the research

Conducting the research

Analysing the results from the research

Performing complementary research

I o o

Closing the research studies

In all these phases, the researchers performed a number of activities that should be
supported by TBaaS. Based on the results from this usability study, there were a few aspects
that needed to be designed into the system to strengthen its performance. The lessons

learned were:

e Itis not so clear for the researcher what is possible to accomplish with TBaaS without
registering and becoming a member. The webpage is a mix between a project
webpage and the “service” webpage, and much information about what is possible to
do is located in a video on the webpage, which is far from optimal. Here, we
suggested that the offering of the loT Lab should be clearly stated on the starting
page and a suggested formulation was presented

e |t should be possible for researchers to add their own resources to the testbed and
thus contributing both to the expansion of TBaaS as well as their own research. This
has also been implemented in the latest version of TBaaS.

e The idea and problem definition area needs to be more developed, giving the
opportunity for researchers to get more inspired and to understand the idea in depth.
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Researchers usually have a good view of their field, hence they need a thorough

understanding of what the suggested idea is focusing on.

In summary, the TBaaS system offers opportunities to support sensor based research
projects, but needs to be further elaborated on and refined to make the offering and usability
of the system better. These improvements was documented in detail in the outcome of the

expert usability test.
3.2 General summary and reflections — Usability study of the app

This test was carried out in February and March 2016 together with potential end-users with
the aim to identify usability issues that needs to be solved in future versions of the
application. In general, the current version of the app reveals some overall challenges that is
not only a design problem but adheres to some high-level strategic unclarity, which easily
happens before design and functions can be tested. For more details, see Appendix 2. These

challenges are:

e TBaaS and app discrepancy in focus: While the web service for researchers is
focused on bringing in data to a research project (the key aim/focus), with rather low
interaction with/awareness of users contribution, the current design of the application
focuses on the idea generation of the crowd. This creates a discrepancy between
these two worlds, a gap that needs to be bridged. A suggestion to solve this issue
was to change the appeared key aim of the app to be “contribution to research” (via
research participation and idea generation) and clarify in the TBaaS that the ideas

comes from the crowd and enable communication between these two worlds.

e TBaaS and app discrepancy in “informed consent”: The fact that users have to agree
to let IoT Lab use data from their phone from the moment they download the app
becomes a usability problem (and probably also a problem for ethics and privacy). At
the same time, as a researcher, you get very little or no information about the

“informed consent” reality of the user. This is a gap today and needs to be handled.

e Discussions with social science users also reveal that doing research on people in a
business company context is likely to render higher requirements on privacy, that is,
these respondents might be restrained by company rules on permitting access to
mobiles that contain company information such as correspondence, and access

points to internal systems, etc.

e Lack of (direct) communication between researchers and crowd: even though this

issue is based on technical and privacy difficulties, it still needs to be mentioned as a
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usability problem given the initial thought about what |oT Lab was supposed to
accomplish. This is also related to research ethics, where the contributors in the
crowd should have the opportunity to easily get in contact with the researcher leading
the project. If the tool is used as a research tool in which the researcher has contact
with the crowd by other means than the application, these issues can be solved in

other ways.

e Socio-economical profile needs a remembering function: when the app user
downloads the apps, he/she is supposed to fill in a socio-economical profile that
relates to the “list of participants” in TBaaS; that is, a list from which the researcher
chooses which crowd-participants to send a survey to. However, there is an option to
skip the profile and after that, the users are never asked again. There should be a
status marker or some kind of notification that prompts the users to complete the
profile. Also, to connect the profile to the use of other functions, needs to be
considered or maybe it shouldn’t be possible to join as long as the profile is not

complete. Also, the socio-economical profiles does not seem to be saved.

e The different parts of a research projects needs to be gathered in the app in relation
to a project. Here experiments, surveys, ideas, and recommendations should be
combined to create a project as a whole. This approach would also make it possible
for the crowd to see which parts of the project they have fulfilled or not. For example,
if a research project contains both a collection of passive data (called experiments)
from a person’s mobile phone (e.g. geo position) as well as occasional surveys to
complement the passive data, these two “items” ends up in different places in the app
without a clear understanding that they actually are part of the same research project.
If a person only participates in one project that will most likely cause little
disturbances, but the layout could better support scalability for participating in multiple
projects. It is of vital importance that the users clearly understand what activities

belong to the same projects and that they can follow their progress.

e Users without an account: If the app for various reasons is removed from the phone,
the personal profile disappears and any on-going data collection will be terminated.
Even if the app can be downloaded again, the lack of a user account will make it
impossible to connect the former profile to the new one in order to produce data. If the
researcher can’t correlate a data stream to the same person, the data will be of less

use for the researcher.
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e Scalability implications: When evaluating the application, we have identified some
challenges when it comes to scaling up the user experience. First, the difficulty to filter
either the research projects or “My surveys” which causes a risk in the content in the
app. This results in the user to become overwhelmed with information, if it considers
that there are 50 different experiments ongoing in the application. This will also make
it more challenging for the user to control their efforts and share data to different

projects.

Using the application for research projects offers great opportunities for sensor based
research on a case-by-case basis. In this way, researchers can invite the contributing
crowd to share their data as one part of a greater project. The application will also make it
possible for the crowd to participate in citizen science projects in an easy way that was

not possible before.
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4 Smart Energy Management and Comfort at University of

Patras

By: Panagiotis Alexandrou, Sotiris Nikoletseas, Theofanis Raptis, and Christos-Spartakos

Zachiotis

This current Use Case was implemented through a collaboration of the CTI team from loT
Lab with participants from the University of Patras (UPatras). UPatras was founded in the city
of Patras, Greece in 1964. The University is a two-city campus, situated both in Patras and
Agrinion, Greece. It is the third largest University in Greece based on the student body, the
faculty members, administrative personnel, number of departments, and accredited student
titles. UPatras includes 24 departments, with a large number of sectors and consequently a
great range of disciplines, which operate 112 laboratories and 14 fully equipped clinics.
UPatras has 28,727 Undergraduate and 3,959 Postgraduate students, a total of 727 faculty
members, 146 teaching and technical staff and 457 administrative personnel. (data of
September 2013). Besides its distinguished path in education, UPatras has excelled in the
fields of Basic and Applied Research. It has acquired international prominence for pioneering
wide ranging research in areas such as Environment, Health, Biotechnology, Mechanics,
Electronics, Informatics and Basic Science. A number of the departments, laboratories and
clinics have been designated as Centres of Excellence, on the basis of international
assessment. The University of Patras has a reputation for quality and innovative research
and presents an effective participation in a plethora of research projects, scientific
organizations, and research groups together with its educational and research work, the rich
campus life of UPatras, attracts many candidate students every year as their first and

foremost choice for their higher degree studies.

More specifically, the participants were staff members of the Computer Engineering and
Informatics Department (CEID). CEID was founded in 1979 and is essentially the leading
department in the field of Computer Technology, Informatics and Communications in Greece.
In a short time, CEID has developed into one of the best University departments in Greece
with a large number of candidates every year and is involved in teaching and research in
Science and Technology of Computers and the study of their applications. The Department
provided the CTI team with a specific set of office premises within the building of CEID, as
well as access to several smartphones of which the users served as participants for this Use

Case.
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The Use Case was successfully tested in cooperation with the Building Manager of University
of Patras and CTI's Engineering team of loT Lab. The participants were notified of the
necessary steps required for their participation in the Use Case. They downloaded the
smartphone app and filled a unique project number given to them by the organizers. The
Building Manager proceeded with registering in the platform. He discovered the mobile
devices via the use of the project code and registered the lights and location sensors. He also
discovered and registered the sensors responsible for the monitoring and actuation of the
building. He ran two scenarios, one manually and one automated, with the purpose of
comparing the total energy consumption in each, and consequently measure the

effectiveness of the loT Lab platform.

4.1 University of Patras Case Description

Aim In order to demonstrate the use of the loT Lab platform, we designed
and evaluated a smart luminance scenario based on participatory
sensing, in the premises of University of Patras (the University provided
us with a building with offices). First, the end-users are incentivized to
provide access to their hand-held devices from which data on the
ambient environmental conditions are collected and aggregated into live
luminance maps. Then, the indoor lighting units and A/C facilities are
dynamically adjusted based on the ambient conditions and the feedback
provided by the users to the system on their personal preferences and
experienced comfort.

TBaasS users Building Manager

App users University of Patras employees (Professors, Researchers, PhD
(crowd) Students)

loT Resource Static sensors, actuators, energy meters, smartphone sensors
usage

Recruitment of Personal contact
TBaaS users

Recruitment of Dissemination in the research premises and in the academic classes
app users

Beneficiaries People working inside the building

4.1.1 Envisioned TBaaS Process and Requirements

The section below outlines the ideal process as seen from the TBaaS user's perspective
resulting in a number of requirements labelled “T1.1” etc. This will then be used as input for

the actual test.

Page 27 of 169




D7.4 Final Test Report

ID | Process for TBaaS user Identified requirements
T1 Sensors’ and actuators’ 1. Devices should be available in loT Lab’s databases
reservation 2. Devices should be functional
T2 | Experiment composition | 1. Proficiency of Building Manager with loT Lab’s
experiment composition mechanism

2. Capability of the experiment composition module to
handle the requested resources

3. Availability of the actuator devices (not having been
reserved by other TBaaS users)

4. Test the luminance levels that are given by the
smartphones and set the experimental parameters
appropriately

T3 | Implementing the 1. App users should use the provided mechanisms for
automated and manual indoor localization
scenario 2. App sensors should be calibrated
3. Incentivisation mechanisms should be functional
4. Consideration of the app users’ comfort preferences
T4 | Managing the data Careful interpretation of collected data

N —

collection

Data partitioning, in order to keep only useful data
corresponding to the office hours

3. Meaningful correlation of data in order to come up with
useful information

4.1.2 Envisioned App Process and Requirements

The section below outlines the ideal process as seen from the app user's perspective and

from that a number of requirements labelled “A1.1” etc. are identified. This will then be used

as input for the actual test.

1D Process for app user Identified requirements
A1 | To install the application on the mobile | 1. Android smart phones
phone using a QR code. 2. Correct link inside the QR code
3. To provide the QR code to the
participants
A2 [ To enable the relevant sensors. 1. Start application
2. Enable the light and location sensors
A3 | To state their comfort preferences 1. State the preferred luminance level
regarding ambient conditions 2. State the preferred temperature level
A4 | To follow the necessary steps for indoor 1. Careful consideration of the scenario

localization, given by the Building
Manager

guidelines provided by the Building
Manager
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Constant internet access at the scenario 1. Wi-Fi or mobile connection
premises

4.2 Test results

This section includes a description of the test results based on the previously identified
requirements, as well as a documentation of potential workarounds if the initial user
requirement could not be fulfilled. The description also has room for reflection about the user
consequences of potential workarounds and what might have caused the potential problems

with the user requirements.

4.2.1 Results from the TBaaS user process

YES

YES. Together with
CTI Engineering
Team, the Building
Manager became
acquainted with the
platform.

YES

YES

YES

YES. Sometimes They neglected to
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users were not
localized in a correct
way.

follow the proper
instructions.

NO. Each
smartphone device
has a different light
sensor.

YES. Construct
an experiment
which measures
the same lighting
conditions via
different devices.
Then construct a
table correlating
the different
measurements
with each other.

Extra work before
the experiment
initialization. Results’
precision affected.

Each different
smartphone sensor
returns different light
values than another
one.

YES. They were still
under development
during the execution
of the Use Case.

YES.
Development of
an ad hoc
incentivisation
method by the
CTI Engineering
Team.

Researcher did not
use the official loT
Lab Incentivisation
Module.

Incentive
mechanisms still
under development.

YES

YES

YES

YES

4.3 Results from the App user process

iPhones.

YES. Some users had

supported.

NO. IPhones not

Some users did not take
part in the experiments.

YES

YES

YES
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A2.2: Enable the light and
location sensors

YES

A3.1: State the preferred
luminance level

YES. Participants got
informed beforehand
about the meaning of Lux
Metric System.

A3.2: State the preferred
temperature level

YES

A4.1: Careful
consideration of the
scenario guidelines

NO. Sometimes users
were not localized in a
correct way.

YES. Intense reminders

Extra work

provided by the Building
Manager

A5.1: Wi-Fi or mobile YES
connection

4.4 Lessons Learned and Future Recommendations

4.4.1 A crowd-enabled scenario for efficient smart energy management

In order to demonstrate the capabilities offered by the loT Lab platform, we developed a
smart energy management scenario that incorporates participatory sensing mechanisms. In
this scenario, the system tries to optimize the operation of indoor units that consume energy
in terms of energy efficiency and user satisfiability via participatory sensing practices. First,
the participants are incentivised to provide access to their hand-held devices from which data
on the ambient environmental conditions are collected and aggregated into live luminance
maps. Then, the indoor lighting units and A/C facilities are dynamically adjusted based on the
ambient conditions and the feedback provided by the participants to the system based their

personal preferences and experienced comfort.
4.4.2 Experimental set-up

The building space was virtually partitioned into 4 areas, each one mapped to an on/off light
control unit. Additionally, the experiment controlled a central HVAC unit. The smartphone
application was used by 11 participants (students, professors, researchers, all of them
agnostic about the system). We ran two scenarios in a span of 6 days each (Tuesday to
Sunday). In the first scenario (manual), the system was not operational, and the participants
were handling the devices of the room on their own, just like a normal day in the office. In the
second scenario (automated), the system was operational and the devices were being
operated according to the experiment defined by the Building Manager in the loT Lab
platform. The exact days that the experiments were conducted were 30/8/2016-04/09/2016
(manual) and 06/09/2016 -11/09/2016 (automated).
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The system could locate the participants and their movement within the 4 partitioned areas.
Each participant’'s phone, after he/she accepted to join the experiment, was periodically
polled with a frequency of 10 minutes to provide light readings of his/her current location in
exchange for some budget defined by the corresponding incentive policy. The budget
designed for this Use Case was the collection of virtual points. Based on the sensor readings
of the smartphones, and the participants’ preferred luminance level, the lighting of the area
was adjusted. Also, their presence triggered the actuation of the HVAC unit. Apart from using

the smartphone app for the lights actuation, participants followed their daily office routine.

We used two incentive policies: (1) the Flat Incentive which is a simple strategy used as a
baseline for the evaluation of the other strategies in which the system distributes the available
budget over the set of people based on the number of the polled measurements, and (2)
Location-aware Incentive in which the system is constantly aware of the location of each
person inside the premises. In this strategy, the system distributes the budget based on the

number of people in each tile in addition to the number of measurements.
4.4.3 Evaluation of results

For the performance evaluation of the efficiency of the overall system, we utilized several
performance metrics that capture different aspects of the loT Lab and the participatory

sensing components of the testbed facility.

Energy Consumption measures the total energy spent by the participants while using the
building. Figure 2 shows the energy consumption for the manual and automated use of the
premises. The consumption is indicated in groups according to the consumptions of each
specific day. The automated scenario performed much better in all days (except Wednesday)
saving 52% of energy in total. On Wednesday, we noticed a larger than normal user
participation and activity in the premises. This is apparent in the sharp increase of budget
distribution to the participants on that day, as viewed in Figure 6. An interesting remark, is
that the automated scenario saved energy also during the weekend, when the manual

scenario kept some devices open (a participant forgot to close a light).
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Figure 2: Total energy consumption per day

User comfort measures the user satisfaction when being in the premises, in terms of lighting
conditions. It is evaluated by comparing the light readings from the smartphone devices to the
light preference of each participant. Indicatively, we present Figure 5 5, which depict the
readings from three individual participants’ smartphones and their corresponding, diverse
light preferences. Both participants 1 and 2 achieved a high degree of satisfaction since their
light preference was met. The third participants' preference couldn't be met since the
scenario considered adequate lighting paramount. Of note are the periods when the light
readings are zero. They indicate the participants’ nonconformity with the scenario instructions

(e.g. putting the phone in the pocket).
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Figure 3: Comfort for Participant 1
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Figure 4: Comfort for Participant 2
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Figure 5: Comfort for Participant 3

lof Lab

Budget spent measures two different budget allocations, according to the incentive policies

followed. The Location-Aware Policy proved 8% more efficient over time than the flat policy

as seen in Figure 6. The intuition behind this result is that the Location-Aware Policy

distributes the budget in a smarter way. It revolves around the principle of a rewarding the

scarce tiles more in regards to locality measurements rather than offering the same reward to
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all measurements. For example, if an area is occupied by one participant, the participant will
be rewarded with a budget portion of 1. However, if an area is occupied by 4 participants,
then each one will be offered a budget portion of 0.25, resulting in a lower budget

expenditure.
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Figure 6: Budget spent over time

The challenge relates to: (e.g. a certain functionality, a process, or specific aspects such as
e.g. privacy)

Different devices that are being represented as same resources, need to be calibrated in
different ways (smartphone sensors).

Physical set up of an loT testbed.

Engagement, briefing and training of end-users.

The opportunity relates to: (e.g. a certain functionality, a process, or specific aspects such
as e.g. privacy)

Use case can be applied to larger building. Good scalability.

Opportunities for efficient energy saving and user comfort.

Crowdsensing makes the process more personalized

4.4.4 Future recommendations

Bi-directional communication and online feedback from the users.
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5 Smart Energy Management and CO2 Monitoring in a

Beer Factory

By: Panagiotis Alexandrou, Michalis Drakoulelis, Gabriel Filios, loannis Katsidimas, Sotiris

Nikoletseas, Theofanis Raptis, and Christos-Spartakos Zachiotis

In this Use Case, the aim was to implement and test the loT Lab system by evaluating two

scenarios related to energy saving and CO2 monitoring.

a.

5.1

Energy efficiency scenario. At first, we studied the space, the obstacles and the areas
in which we deployed the equipment (sensors, actuators). Based on these criteria, we
selected the proper protocols and sensors. We calibrated the sensors so as to get
reliable readings. Then we federated the local testbed that we created at the premises
with the loT Lab platform and started the experiments. First, we monitored the energy
consumption and the lighting conditions inside and outside the building. Then, the indoor
lighting units were dynamically adjusted based on the ambient conditions and the
feedback provided by the sensors to the system on the global preferences, declared by

the Factory Manager.

CO2 monitoring scenario. Since we weren’t familiar with CO2 and gas monitoring in
open spaces, the first part of the Use Case was a study on these procedures. Then, the
necessary equipment was purchased and calibrated. CO2 leakage is a very important
issue in these type of industries, so we had to construct a complex monitoring and
notification system which was directly installed on the factory’s premises. The system’s
resources were federated to the loT Lab platform. We monitored the CO2 levels in
various places within the factory and based upon those readings an immediate message

was sent out in case of leakage.

Smart Energy Management and CO2 Monitoring in a Beer
Factory Case Description

Aim

In order to demonstrate the use of the loT Lab platform, we
designed and evaluated two scenarios on the premises of the
largest beer factory of the Balkan area. The first scenario focuses
on energy efficiency via indoor lights actuation based on external
environmental conditions (e.g. sunlight).

TBaaS users Factory Manager

App users (crowd) No app users in this Use Case. Only verbal feedback from the
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employees who were on the premises during the Use Case run.

loT Resource usage

Static sensors, actuators, energy meters, gateways

Recruitment of TbaaS
users

Personal contact with the Factory Manager, through the
Engineering Team of the factory, based on previous collaborations
in the context of other projects.

Recruitment of app
users

No app users in this Use Case

Beneficiaries

Factory Manager and people working inside the building.

5.2 Envisioned TBaaS process and Requirements

The section below outlines the ideal process as seen from the TBaaS user's perspective and

from that a number of requirements labelled “T1.1” etc. are identified. This will then be used

as input for the actual test.

ID. Process for TBaaS user Identified requirements
T1 Sensors’ and actuators’ 1. Devices should be available in loT Lab’s
reservation databases.
2. Devices should be functional.
3. Resources should not be publicly available

(request from the company).

T2 Experiment composition 1. Proficiency of Factory Manager with loT Lab’s

experiment composition mechanism.

2. Capability of the experiment composition module
to handle the requested resources.

3. Test the luminance levels that are given by the
sensors and set the experimental parameters

appropriately.
T3 Implementing the two 1. Sensors should be calibrated.
scenario 2. Efficient battery management of the devices.
T4 Managing the data 1. Careful interpretation of collected data.
collection 2. Meaningful correlation of data in order to come

up with useful information.

5.3 Test results

This section includes a description of the test results based on the previously identified

requirements, and a documentation of potential workarounds if the initial user requirement

could not be fulfiled. The description also has room for reflection about the user
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consequences of potential workarounds and what might have caused the potential problems

with the user requirements.

5.3.1 Results from the TBaaS user process

Case requirement A. Primary Result
From the previous section (ID no.) Was the requirement fulfilled?
(YES/NO + comment)

T1.1: Devices should be available in 10T Lab’s YES
databases

T1.2: Devices should be functional YES
T1.3: Resources should not be publicly available YES.

(request from the company)

T2.1: Proficiency of Factory Manager with loT Lab’s | YES. Together with CTl Engineering
experiment composition mechanism Team, the Factory Manager became
acquainted with the platform.

T2.2: Capability of the experiment composition YES
module to handle the requested resources

T2.3: Test the luminance levels that are given by the | YES
sensors and set the experimental parameters
appropriately

T3.1: Sensors should be calibrated YES

T3.2: Efficient battery management of the devices YES

T4.1: Careful interpretation of collected data YES

T4.2: Meaningful correlation of data in order to come | YES
up with useful information

5.4 Lessons Learned and Future Recommendations

A scenario for efficient smart energy management

In order to demonstrate the capabilities offered by the IoT Lab platform, we developed a
smart energy management scenario in an industrial environment. In this scenario, the system
tries to optimize the operation of indoor light units in terms of energy efficiency. The light units
are controlled by actuators that serve also as resources in the IoT Lab platform. They are
dynamically adjusted based on the ambient lighting conditions. Two dedicated sensors are

providing input to the system regarding the ambient conditions.
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The Use Case was successfully tested by the cooperation of the Factory Manager and CTI’s
Engineering Team of |oT Lab. The Factory Manager discovered the devices in the loT Lab
platform via the use of the project code and registered the lights and sensors. He also
discovered and registered the sensors responsible for the monitoring and actuation of the
building. He ran two scenarios, one manual and one automated, with the purpose of
comparing the total energy consumption in each, and consequently measure the
effectiveness of the 10T Lab platform. During the manual scenario, the building was being ran
without the assistance of loT Lab (the workers were switching on and off the lights manually)

and during the automated scenario, the lights were adjusted automatically.
Experimental Setup

The industrial area in which the experiment took place was in the storing cellar area. In the
entrance hall, there is a tank area ahead and a corridor from the entrance to the following
tank and storage areas. The areas were monitored by two sensing motes and controlled by
an actuator. The sensors were responsible for recording the ambient conditions (temperature,
humidity, and luminance) of the tank area and the actuator was in charge of controlling the
light switch of the pathway. Additionally, there was a luminance sensor covering the entrance
hall and mostly the pathway in order to record the light levels in the controlled area. An
energy meter was also placed on the circuit board and measured the KWh the lamp was
using. The system ran for 6 days covering two running modes: manual and automated. In the
first scenario, the employees had the ability to control the light switch of the pathway and in
the second, a scenario uploaded on the platform took the lead. All the readings (room
temperature, humidity and luminance, corridor luminance, lamp state) where polled every 10
minutes. During the automated scenario, the lights were switched on or off depending on the
room luminance. Before executing the scenario, we did a pre-run in order to get some
information about how the room luminance alternates in relation with the corridor. This way,

we were able to set satisfactory levels of luminance values inside the scenario.
Evaluation of results

Luminance levels. The luminance levels measured in the two areas during the automatic
and manual scenarios are presented in Figure 7 and 8 respectively. In both cases, there is a
room luminance pattern which repeats throughout the test (green line). The shape of each
curve is quite identical and the amplitude indicates the climate changes (cloudy weather)
during the experiment. There are two peaks: one occurring during the morning hours and one
during the afternoon hours. This is explained, if we consider the geographical orientation of

the building and the windows near the area where the sensors are deployed. The peaks
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stand for the times, when the sun was rising (setting) and was lined with the level of the
windows. If we focus on the corridor luminosity the following are worth mentioning. As seen
by our experience in the building as well as in the experiment, many lights were left on, even
when no worker was on site. The manual run did not make a difference since we can see the
lights being switched on throughout the day. However, when executing the automated
scenario we see that lights go off during the daylight hours thus saving energy without leaving
the place dark. Note that, members of the CTl Engineering Team were testing the minimum
luminance levels required for safe walking and clear distinction of the highlighted paths in the
hallway (red line). It is clear that the automated scenario, achieves lower luminosity in the
corridor (black line), thus lower consumption, but at the same time does not violate the

minimum safety luminance levels required by the industry.
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Figure 7: Luminance levels during the manual scenario
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Figure 8: Luminance levels during the automated scenario.

Energy consumption. Energy Consumption measures the total energy spent by the lights.
Figure 9 shows the energy consumption for the manual and automated use of the premises
for 4 days. The consumption is indicated in groups according to the consumptions of each
specific day. The automated scenario through the IoT Lab platform performed much better in
all days saving 18% of energy in total, as shown in Figure 10’s pie chart which represents the

automated scenario while in the manual scenario, the lights were 100% of the time open.

An interesting remark is that during the manual scenario the lights were open all the time,

during all the days. This is due to the workers’ behavioural pattern of leaving the lights open
when leaving.

4000

® Manual

m Automated

Energy consumption (0.5 wH)

Tuesday Wednesday Thursday Friday

Figure 9: Total energy consumption per day.
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Figure 10: Total energy savings

5.4.1 Identified challenges

The challenge relates to: (e.g. a certain functionality, a process, or specific aspects such as
e.g. privacy)

Physical set up of industrial WSN networks

Communication issues among the devices

Assurance of adequate lighting conditions for safety purposes

Efficient energy management of the sensing devices

Efficient coordination with the industrial collaborators

5.4.2 Opportunities

The opportunity relates to: (e.g. a certain functionality, a process, or specific aspects such
as e.g. privacy)

Building Management Systems in industrial spaces

Improvement of the workers’ safety in the factory (CO2 monitoring scenario)

Assurance of product quality

5.4.3 Future recommendations

Crowdsource input from workers. Local and distributed data management.
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6 ekoNET Solutions for Air Pollution in Smart Cities Use

Case

By: Zolt Kemeny and Aleksandra Rankov

The test set up process in this Use Case is in 2 stages.

e Stage 1 refers to the crowd interaction section of TBaaS: researchers provided the survey

questions for the crowd participants, in which there was an option for the participant to

voluntarily report GPS location at the time of the survey submission. The survey was

implemented by the LimeSurvey.

e Stage 2 refers to the loT interaction section of TBaaS: researchers created an experiment

involving ekoNET sensors for environmental monitoring that were mounted on city buses.

The experiment was setup to collect real time data on atmospheric and pollution

parameters in the city to the platform database. Data was collected in pre-set sampling

intervals.

We had an initial idea on how to set up the entire Use Case, however, we had to balance the

data quantity vs quality by playing with different data sampling rates. In addition, we had to

monitor regularly resources and check if the data was returned in set intervals. Once the

survey was created, several tests were done to ensure all data was being received back to

the database and could be related to the socio-economic profile of the person who sent it.

The smartphone devices used for testing and during the experiment setup were: HTC Desire
526G dual sim, BLU LIFE PLAY and Samsung gt-i8190.

6.1 ekoNET Solutions for Air Pollution in Smart Cities Case

Description

Aim

This Use Case which is set outdoor in the city of Novi Sad aims to
understand the correlation between the geo-localised environmental data
in the city. This data is collected by a bus mounted with ekoNET devices
and receives geo-localised inputs from the crowd on their perception of
the air quality as well as on their happiness level which is all collected
through a simple survey. The crowd socio economic profile is also taken
into account.

TBaaS users

1-2 researchers (Zolt and Aleksandra) within the IoT technology domain
and with processing data skills. One account in TBaaS was used.

App users (crowd)

For the test purposes during the preparation phase of the Use Case, there
were 2 internal people that helped test the mobile app side of the system
and its communication with TBaaS. Mobile phones used where Samsung
and HTC.
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In the real Use Case, 57 people took part in an experiment. The
experiment lasted for 2 weeks and the target was to receive at least 50
responses.

People engaged as crowd participants had different socio economic profile
and different level of computer and mobile phone users’ skills.

loT Resource usage

Surveys with the crowd and experiments including portable testbeds (loT
resources).

Recruitment of
Tbaa$S users

People working on loT Lab project were TBaaS users setting up the
experiment.

Recruitment of app
users

The Use Case was targeting citizens on Novi Sad and it was advertised
through various channels:

e Social networks (Twitter and Facebook) in both Serbian and English
Websites of DunavNET and loT Lab
Emails to Serbian partners on other projects
Through MobiWallet project channels
Emails to friends
Emails to colleagues within the company

e Personal Facebook accounts (voluntary)
Clear description of the Use Case objectives with detailed instructions on
how to take part were provided to the people.
Anyone interested in taking part in the Use Case installed the mobile app
and included the Research Code (more details provided below). This
automatically put them in a group that was easily filtered by the researcher
using the TBaaS and thus engaged in the Use Case.

Beneficiaries

e Local administration — to learn about localities within the city mostly
affected by pollution and to learn about the people’s perception of
pollution and thus take actions to reduce it in the city.

e Local people/crowd who can benefit through actions of local
administrations to reduce pollution in the city.

Note: In the next experiment run, as part of incentive scheme each
completed survey will contribute towards a small donation to a local
charity thus making a step forward towards a happier city.
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6.2 Envisioned TBaaS Process and Requirements

The section below outlines the ideal process as seen from the TBaa$S user's perspective and

from that a number of requirements labelled “T.1.1” etc. are identified. This was then used as

input for the actual test.

ID.

Process for TBaaS user

Identified requirements

T1

Preparing Data Collection:
Reservations and experiment
compositions:

1. loT interaction part:
A researcher as a TBaaS user creates the
research project including all necessary
details about it. He or she then makes the
reservation of resources that will be
engaged in the experiment (loT interaction
part). Upon completion of resources
reservation, the researcher can start with
the experiment composition that includes
the short description of an experiment and
then provisioning of resources that will be
engaged (from the list of reserved
resources) by setting up the experiment
duration, sampling frequency, condition (If
This Then That scenario), outcome and
action.

1. Crowd interaction part:
Researcher first creates the survey within
the LimeSurvey tool hosted by loT Lab
web server.
The next step is the creation of the
participants’ list which is supported with
the wizard that enables filtering of users
based on different criteria.
As mentioned above in the section
Recruitment of App users, various
communication channels have been used
to spread information about the Use Case
and gain as large as possible a group of
participants.  This  information  also
prompted interested crowd participants to
include the specific Research Code within
their mobile app settings so that they can
be easily found and involved in the
experiment as  anonymous  crowd
participants.
Once the participants’ list is created, the
Send Survey wizard is activated and
sends the selected survey from
LimeSurvey to all participants on the

loT interaction part: To be able to
reserve all required resources.

loT interaction part: To be able to
setup an experiment with these
resources in the test phase using
different setting parameters and use
this set up for the real experiment.

. Crowd interaction part: To be able

to engage all participants that wish to
take part in this experiment through
the Research Code based filter.

Crowd interaction part: To ensure
that survey appears within the app if
the Research Code is included.

. Crowd interaction part: To ensure

that during the active time of the
experiment, as soon as a new crowd
participant joins the research by
entering the Research Code, the
specific survey appears on his/her
list of surveys.
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participants’ list. A small group of internal
participants then check if notification was
received and if the survey appeared on
the list of surveys within the app on each
of the used mobile phones. They also
completed the survey and the researcher
checked if all the responses have been
received and if the information about the
GPS location was also stored within the
survey data on Lime Survey.

T2

Activating the project:

The researcher designates the research
project as public when wishing to have it
visible/available on a public site of the
Website among other public ongoing
researches as well as in the mobile app.
Basic information about this research is
then available to everyone.

The experiment created runs
automatically for a pre-set period of time
and with a pre-set sampling frequency.
With selected type of resources, it is
possible to run more than one experiment
with different sampling frequency and
different time frame.

The survey is available on mobile
applications of users belonging to the
created participants’ list to which the
survey was sent. This list is updated every
day with new users found via the
Research Code to which the survey was
resent.

To enable setting the research as
public (default is private) and have it
appearing on both the Website and
mobile app.

To be able to filter participants based
on different criteria including the
Research Code.

To be able to collect the GPS
location through the survey.

T3

Doing and
outreach:
The researcher created an invitation
(initially using an email) that is sent out to
colleagues in the company and business
partners that have been identified as
stakeholders/beneficiaries of such type of
Use Case. This information is also used
for creating posts on social networks and
Websites (especially the local ones and in
the Serbian language).

The researcher also uses the same
Research Code to filter the users who
opted to take part in this research which
can change over time. It is also possible to
send an additional information through
notification  functionality available on
TBaaS to the selected group of people

handling the crowd

Be able to send out an invitation
from outside the TBaaS which links
to the project.

Be able to add the same information
to the project profile in TBaaS as
what was sent out in the invitation.
Be able to see how many people
have joined the project.

Be able to communicate with the
people that have joined the project.

. To be able to relate the survey

responses to socio-economic profile
of participants.

. To be able to extract the location of

the participant at the time of the
survey submission and relate it later
with other data collected at the same
locations.
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just by including the Research Code in the
filter available.

T4

Managing the Data Collection:

loT interactions:

During the experiment execution time, the
researcher can monitor data collection
and if any problem or lack of data
emerges, the researcher can run another
experiment which results can be used for
the final analysis.

Crowd interactions:

During the data collection period, the
researcher sees how many participants
are active and are filling the surveys and
experiments properly. In case of having
problems with the data, the researcher
can communicate with participants via the
notification system or invite new
participants.

Be able to monitor the data collection
and react to any problem that
appears.

Be able to communicate with the
participants.

Be able to add new surveys and
experiments to the research project
during the ongoing test period.

Be able to add more people to the
tests that can be separated from the
earlier invited people.

T5

Performing the Data Analysis:

After the data collection period has ended,
the researcher engages in the following
activities:

Views the stats about the data collection
to see if enough data was collected (or if
more data needs to be collected) and to
gain an overview of the project.

Downloading the collected data to the
computer or to another storage device.
This assumes the following:

» Extracting loT data from pordescription
testbeds (cvs).

« Extracting the survey responses from
LimeSurvey (containing responses to
questions and GPS location data).

« Extracting socio-economic profile of
participants sending responses.

+ Merging all data, socio-economic
profile of participants with their
responses collected at specific time
and location and ekoNET sensors’
data at those times/locations.

» Doing data analysis in Excel.

Be able to view statistics about how
many participants concluded the
survey and if they provided all
answers including the GPS location.
Be able to see stats about dropout
frequency and other stats.

Be able to download selected
datasets, which should include all
data from each participant (socio-
economic profile, survey results) as
well as experimental sensor data).
Be able to merge all the data and
start data analysis in Excel based on
an average computer knowledge.
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6.3 Envisioned process for the Participant and Requirements (APP)

The description below outlines the ideal process as seen from the app user's perspective and
from that a number of requirements labelled “A1.1” etc. are identified. This will then be used

as input for the actual test.

ID. Process for app user Identified requirements
A1 Being invited and deciding to join: [ 1. Be able to download the app (and
The person receives an invitation, find the research project without

which describes the test, and is
contacted via some social networks
that the person is a member of or via
email. The invitation sounds interesting
and since the person fits the described
target group, he/she decides to
download the app. For this person it is
important that any privacy rights are

problems).

2. Be able to find information about the
research project.

3. Be able to control participation in the
selected research project by
including the project related
Research Code in the app settings.

4. Be able tofill in the socio-economic

respected since he/she wants to be in
control and values his/her integrity.

profile and understand why this is
important.

5. Be able to switch the GPS location
ON before sending the survey in
order to provide a better quality
survey response.

A2 Participating in the research: 1.
After downloading the app, the person
reads about required settings and upon
receiving the survey can provide the | 2.
answers at any time during the
experiment running.

Upon responding to the survey, the
person can clearly see in the app that
the required participation is complete,
but that the project itself is still running
and that more assignments might
appear.

In this concrete Use Case, each
participant can respond to the survey
more than once and it is valid for this
concrete experiment.

To be able to fill in the survey
received that was sent by the
researcher through TBaaS.

To be able to switch the GPS
location sensor on before sending
the survey response.

A3 Afterwards: 1.
After the research project is closed,
information about the research results
can be found.

Be able to see the project results
following the project completion.
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6.4 Test results

This section begins with the data results from the survey and from the mobile/portable
sensor\experiments. This is followed by the results in correlation to the previously identified

requirements are reviewed.

Upon extracting the experimental as well as the survey results, the focus was on how to
merge them simply since there were three groups of data separately stored. This was
necessary for the reliable data analysis and creation of good correlation between the real
data on air pollution/environmental conditions and the subjective perception of these

conditions provided by participants.
Problems

Upon downloading the survey results from the TBaaS (LimeSurvey), results are received only
from the fully completed surveys and only from these surveys is it possible to extract the
socio economic profile of corresponding anonymous participants. Obtaining the file with all

relevant data from all data sources is not automated.
6.4.1 Data results from survey

We have created the survey in both Serbian and the English language as shown in Figure 11

named “Hepimeter: kako kvalitet vazduha utice na nase raspolozenje”.

o srece
sUrveya T4 Hive steve na srpskom

Figure 11: A survey received by 2 phones defined with Research Code ‘Hepi021’ included in
the app settings

The results provided by the participants are collected in LimeSurvey and downloaded in and

Excel format.
The only identified problem was that downloaded survey response data did not include any

Page 49 of 169



@

D7.4 Final Test Report lol Lab

socio economic profile data because the survey responses are collected in LimeSurvey DB
and are only related to the questions included in a survey. Without the socio-economic profile,

this data is less useful for the researchers.
6.4.2 Data results from experiment

The data collected from sensors on portable testbeds was saved in a database and
downloaded into Excel file. The results showed the successfully collection of data from all
sensors on portable testbed. The number of collected values per hour was also possible to

change with the sampling frequency.

The only problem identified was related to having data for each sensor collected in a
separate table which required some additional data manipulation in order to merge all

required data.
6.4.3 Merged data

loT Lab TBaaS enables researcher to merge the survey data and socio-economic profile of
respondents as illustrated in Figure 12 which shows the merging of (a) socio economic profile
of crowd participants with (b) their responses: (a) is stored in IoT Lab DB whilst survey
responses are stored in LimeSurvey DB. They both have the common column
LlimeResponselD/responselD which enabled the merging of two datasets.

A C D
A B[ C D P~ L ST, i soun il
5 " Response ID Please. express your level* Do you think that the qual®* Get GPS Data
limeResponselD Gender  Age EducationLevel . ~
- e ,6,‘0‘ Sy 123 Satisfied Good 45.2487423, 19.8308314
,Z"_ '.u :a:'a 3 :h s 124 Satisfied Good 45 2487565, 198309133
5 ;z L = B"_h:" L d'f"' 125 Satisfied Bad 452493192, 19 8290266
g 125 Satisfied Good 45.2487369, 19.8303185
=t . et et e 127 Satisfied Poor 45.269085.19.832801
L ot e Coee 128 Satisfied Good 45.2493174, 198317133
138 Male  |35.3%  Bachelor's degree 128 Eviiharant Deor AZ 24872977 16 AA1ETA4
’ : ’
Users’ socio- Users
economic responses
Profile from from
VT Lab DB eSurvey
A T | ] Y ) | G 1 " I
limeResponselD Gender  Age EducationLevel Hometown Country  Please, express your level of happiness teday Do you think that the quality of air you breathe is
123 Female 2629 Bachelor's degree NoniSad Serbiz  Satisfied Good
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Figure 12: Merging (a) socio economic profile of crowd participants with (b) their responses
Steps for merging survey data with socio economic profile of corresponding participants are:

1) Download LimeSurvey data
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2) Download socio-economic profile data from loT Lab TBaaS — loT interactions by
pressing the button “respondents’ profile”

3) Merge them using the common field (note: LimeResponselD=responselD)

Visualisation of spatial distribution of data points from both the experiment and the survey
collected from the Use Case run in real conditions with external users and is presented in
Figure 13. Example of air pollution data obtained from the experiment with ekoNET sensors

and the happiness level of participants obtained from the survey over time is illustrated in

Figure 14.
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Figure 13: Distribution of survey responses as well as data points from sensors on ekoNET
device
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1 - exuberant
2 —joyful

3 —satisfied
4 —unhappy
5—sad
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Figure 14: Air pollution data from sensors (top) and level of participants’ happiness from
survey (bottom) over time

6.5 Results from the TBaaS user process

T1.1 To be able to reserve all required
resources.

Yes. Since here are needed only loT
sensors on portable testbeds which
provide data through web service, there is
no limit on number of reservations made.

T1.2 loT interaction part:
To be able to setup an experiment with these
resources in the test phase using different
setting parameters and use this set up for the
real experiment conduction

Yes

T1.3 To be able to engage all participants that
wish to take part in this experiment through the
Research Code based filter.

Yes. This is made possible through
introduction of the research code that
participants include in their app settings
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and thus become easily found through
TBaaS - crowd interaction part. It is
however important to use the unique
research code which should be controlled
by the platform, i.e. not allowing the
researcher to use the research code
already used in the platform for some
other research.

T1.4 To ensure that the survey appears within
the app if the Research Code is included.

Yes

T1.5 To ensure that the specific survey appears
on his/her list of surveys during the active time of
the experiment, as soon as a new crowd
participant joins the research by entering the
Research Code.

Not automated! This was a desired
requirement, but was not available for this
Use Case.

The work around: A new list of participants
was created everyday including all the
crowd participants that included the
Research Code within the app setting and
expressed interest to take part in this
research. Upon the creation of this new
participants list, the same survey was sent
to everyone on the list (once or twice a
day).

Consequences of workaround: This
required a little extra time from the
researcher. We would say that it could
have a demotivating effect on the crowd
participant who by deciding take a part in
the research expected to receive some
call for action immediately. This
functionality is planned and is to be
implemented within TBaa$S.

T2.1 To enable setting the research as public
(default is private) and have it appearing on both
the Website and mobile app.

Yes

T2.2 To be able to filter participants based on
different criteria including the Research Code.

Yes

T2.3 To be able to collect the GPS location
through the survey.

Yes (used granularity protected the users’
privacy).

T3.1 Be able to send out an invitation from
outside the TBaaS which links to the project.

Yes, however not with direct links but with
instructions about how to find the correct
project or how to take part in a specific
project.

T3.2 Be able to add the same information to the
project profile in TBaaS as was sent out in the

Yes
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invitation.

T3.3 Be able to see how many people have
joined the project.

Yes (very simple when engaging people
using the Research Code).

T3.4 Be able to communicate with the people
that have joined the project.

Yes, since all people that joined the
project included the Research Code in the
app settings it was possible to target these
users only and send them notifications.

T3.5 To be able to relate the survey responses
to socio-economic profile of participants.

Yes, this is possible in a semi-automated
way.

T3.6 To be able to extract the location of the
participant at the time of the survey submission
and relate it later with other data collected at the
same locations.

Yes, the location of people at the time of
submitting the survey responses is
available if participants included them
since sharing this data was voluntary.

T4.1 Be able to monitor the data collection and
react to any problem that appears.

Yes, if any problem with data collection
appeared, it was possible to set up
another experiment with the same settings
and continue data collection. There is no
limit in the number of experiments that can
be setup with portable ekoNET sensors.

T4.2 Be able
participants.

to communicate with the

Yes, but in the following way:

Researcher can send notifications to users
(one-way communication). Users can
send messages to researchers which can
then respond to them (without knowing
their identity): this is a bilateral.

T4.3 Be able to add new surveys and
experiments to the research project during the
ongoing test period.

Yes, this is possible for both surveys and
experiments.

T4.4 Be able to add more people to the tests
that can be separated from the earlier invited
people.

Yes, this could be done using either
different Research Code or different
filtering criteria.

T5.1 Be able to view statistics about how many
participants concluded the survey and if they
provided all answers including the GPS location.

Yes

T5.2 Be able to see stats about drop-out
frequency and other stats.

Yes

T5.3 Be able to download selected datasets,
which should include all data from each
participant  (socio-economic profile, survey
results and experiment data).

Yes (in a semi-automatic way as
explained above)

T5.4 Be able to merge all the data and start
data analysis in Excel based on an average

Yes
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6.6 Results from the App user process

A1.1 Be able to download the app (and find the
research project without problems).

Yes, (if the project has been set properly
and is visible in the app.)

Note: currently the app is available only for
android users.

A1.2 Be able to find information about the
research project.

Yes, if the project is set public, all detailed
provided by researcher about the project
will appear in mobile app.

A1.3 Be able to control participation in the
selected research project by including the project
related Research Code in the app settings.

Yes.

A1.4 Be able to fill in the socio-economic profile
and understand why this is important.

Yes.

A1.5 (A2.2) Be able to switch the GPS location
ON before sending the survey in order to provide
a better quality survey response.

A2.1 To be able to fill in the survey received that
was sent by researcher through TBaaS.

Yes

A3.1 Be able to see the project results following
the project completion.

Yes, if the researcher uploaded them
through TBaaS.

6.7 Identified challenges

End user engagement

It is not easy to engage end users — privacy
aspects need to be well presented including
training material.

Incentivising of end users is necessary.

There is currently no automated way of
connecting the survey responses with the
socio-economic profile of participants.

It is very important for researchers to be able
to merge these two sets of data. Although not
automated, this can be overcome using the
procedure described Erreur!
renvoi introuvable..

Source du

Lack of information about ongoing
experiments (type of resources engaged

This refers to the type of resources, engaged
experiment duration, experiment settings).
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experiment duration, experiment settings).

This information is important to enable the
researcher to, for example, see at any time
which resources are engaged in an experiment
or to get notification if any sensor stopped
sending data.

Will be available soon.

Process of sending the survey to new
participants — lack of automated forwarding
of the survey to any new participant who
satisfies filtering criteria.

At the moment — if new participants join the
research, even though they included for
example the Research Code, they will not
automatically receive the survey. The process
of sending the survey needs to be repeated by
the researcher.

Will be available soon.

Opportunities

The opportunity relates to: (e.g. a certain
functionality, a process, or specific aspects
such as e.g. privacy)

Description of opportunity

Use Case can be extended in various
aspects.

This refers to applying the Use Case on a
larger scale, at different cities both outdoor and
indoor. Can be extended to include
crowdsourcing the solutions for identified air
pollution problems.

Opportunity for engaging people in solving
community problems.

Platform gives an opportunity for people to
bring the problems up and to take part in
addressing them.

Opportunity for helping local administrations
to recognize and tackle specific problems.

Local administration can use the platform as a
tool for getting feedback from citizens on
specific issues.

6.7.1 Future recommendations

Our internal tests proved that we should follow and continue with the external deployment of

the ekoNET Use Case. There were no major technical obstacles for its implementation.

Merging user, survey and sensor data, although semi manual, was pretty straight forward as

well as their analysis.

Our biggest challenge was related to the user engagement. Since our initial aim in terms of

number of users and scale of the experiment was not high, it was easily achievable. To have

the Use Case deployed on a larger scale would require much more effort and a necessary

use of incentive mechanisms.
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7 Smart Hepia Case Description

Performed by: Cedric Cettraz and Michael Hazan

This Use Case was successfully tested by the Mandat International Team and Hepia

Students using the following scenario.

1 The students received a QR code with the link to the mobile application.

2 The application on the Android smart phones was then installed.

3.  After the installation, the students joined the experiment named “Smart HEPIA”.

4 The researchers (in fact the Mandat International staff) identified each group of
students using the geo-fencing feature.

The researchers invited the students to complete a survey named “Smart Hepia”.

6.  After the completion of the survey, the students created a new account on the loT
Lab Website. Of course, the administrator of the TBaaS accepted these new student
accounts.

7.  The students suggested some ideas through the mobile application and then, they
evaluated the different ideas. The four best ideas were selected for implementation.

8.  The students reserved the resources provided by the Smart HEPIA project and used
them to implement the four scenarios.

9. The results of each scenario have been exported to an Excel file and finally,

analysed by the students.

Aim To find new innovative scenarios concerning the building energy
efficiency using the ideas provided by the HEPIA students through
the mobile application and to apply these scenarios using TBaaS.

TBaaS users HEPIA students

App users (crowd) HEPIA students

loT Resource usage One survey, four experiments with sensors and actuators.

Recruitment of The loT Lab Use Case managed by Mandat International will be
TBaasS users part of the week of the sustainable development held annually by
the HEPIA high technical school. The Use Case participants are the
students who participate during the week of the sustainable
development.

Recruitment of app The loT Lab Use Case managed by Mandat International will be
users part of the week of the sustainable development held annually by
the HEPIA high technical school. The Use Case participants are the
students who participate during the week of the sustainable
development.
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Beneficiaries

HEPIA building.

The students, the professors and other people working inside the

7.1.1 Envisioned TBaaS Process and Requirements

The section below outlines the ideal process as seen from the TBaaS user's perspective and

from that a number of requirements labelled “T1.1” etc. are identified. This will then be used

as input for the actual test.

ID. | Process for TBaaS user Identified requirements
T1 Creation of the students accounts 1. The students must be connected to the
Internet.
2. The students must fill the form for the new
loT Lab account.
3. The loT Lab Administrator must accept these
new accounts.
T2 | Reservation of the resources 1. The Smart HEPIA resources must be
(sensors and actuators) present in the 10T Lab platform (TBaaS).
T3 | Implementation of the four best 1. The survey may be completed before.
scenarios. 2. The ideas must be proposed before.
3. The four best ideas must be selected before.
4. The resources must be reserved.
T4 | Download of the experiments 1. The experiments are finished.
results 2. The download of an Excel file must be
working on the loT Lab TBaaS.
T5 | Analyse of the experiments results | The process T4 must be successfully achieved.

7.1.2 Envisioned App Process and Requirements

The section below outlines the ideal process as seen from the app user's perspective

and from that a number of requirements labelled “A1.1” etc. are identified. This will

then be used as input for the actual test.

ID. [ Process for app user

Identified requirements

A1

To install the application on the
mobile phone using a QR code

1. Android smart phones.
2. Correct link inside the QR code.
3. To provide the QR code to the students.
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A2 | To join the “Smart HEPIA” 1. The process A1 must be successfully
experiment achieved.
2. The “Smart HEPIA” experiment must be
already created.
A3 | Identification of the groups of 1. The students’ smartphones must be
students using the geo-fencing connected to the Internet.
feature 2. The loT Lab mobile application should be
running.
3. The localisation must be activated on each
smartphone through the Android settings.
4. The localisation must be activated on the loT
Lab mobile application.
5. The geo-fencing feature must be working.
A4 | Invitation for the “Smart Hepia” 1. The survey must be already created.
survey 2. Alist of the users (the students in fact) must
be created.
3. The survey must be pushed to the students.
A5 [ Ideas suggestions and best 1. Process A1 achieved successfully.
ideas selection 2. ldeas submission feature working.
3. ldeas ranking feature working.
A6 | Completion of the survey by the 1. The process A4 must be successfully
students achieved.
7.2 Testresults

This section includes a description of the test results based on the previously identified

requirements, as well as a documentation of potential workarounds if the initial user

requirement could not be fulfilled. The description also has room for reflection about the user

consequences of potential workarounds and what might have caused the potential problems

with the user requirements.

7.2.1 Results from the TBaaS user process

Case A. Primary Result B. Possible C. Consequences | D. Reflection/Comment
requirement Was the requirement | workaround of workaround What might have caused
From the fulfilled? (YES/NO + | Could the function How did this affect | the problem?
previous section. | comment) be solved in another | the researcher? (Comment)
(Id. no.) way?) YES/NO + (Comment)
comment

T11 YES. But it depends | To check the

on the students and Internet connection

of the network with HEPIA network

administrators. administrators.
T1.2 YES.
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YES.

YES.

YES. But it depends
on the students.

The survey could be
completed directly
on the LimeSurvey

No consequence.

server.

NO. YES. To write It is not possible to write
French text without some text in French
accents. using accents.

NO. NO. The ideas ranking was
not working. A patch on
the app fixed the
problem.

YES.

YES.

YES.

YES.

7.3 Results from the App user process

YES. But it depends on
the students.

YES. To construct the
students’ groups taking
into account the operating
system of the students’
phones.

Too many iPhones.

YES

YES. The QR code can be
printed on a page for
instance.

The QR code is also
available on the project
Website. The app is also
available on Google Play.

YES.

YES.

YES. But it depends on
the students and the
network administrators.

To check the Internet
connection with HEPIA
network administrators.

YES.

YES.
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A3.4 YES.
A3.5 YES.
A4 A1 YES.
A4.2 YES. The list of students
must be done on the fly.
A4.3 YES.
A5.1 YES.
A5.2 NO. YES. To write French text | It is not possible to write
without accents. some text in French using
accents.
A5.3 NO. NO. The ideas ranking was not
working. A patch on the
app fixed the problem.

7.3.1 Lessons learned and Future Recommendations

This section describes the lessons learned from the Use Case and the future

recommendations for a successful loT Lab implementation.

The challenge relates to: (e.g. a certain

Description of challenge

functionality, a process, or specific aspects
such as e.g. privacy)

Geo-fencing

Cancellation of an experimentation

How to cancel a running experimentation which

was not well configured?

Cancellation of a resource reservation

How to cancel a resource reservation with bad

end time?

The opportunity relates to: (e.g. a certain
functionality, a process, or specific aspects
such as e.g. privacy)

Description of opportunity

Application of scenarios concerning the energy

efficiency in an old large building.

Depending on the scenarios, new ideas
could emerge to reduce the consumption
inside the HEPIA building.

7.3.2 Future recommendations

To continue to improve the loT Lab platform, in particular the mobile application and TBaaS.
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A useful recommendation is to improve the Administrator part of the Website to permit a
testbed owner to cancel undesired resource reservations and experiments made by the

researchers.

The experiment results page should be improved to show both the measurements and what
actions were taken (for example, if the luminance is not enough in a room, the blinds are
opened) if the conditions are met. In this case, the results contain the value of the luminance
and the new state of the blinds. For the mobile application, the French support should be

improved to include the accents.

For the Exit button to leave the app, the effect should be to completely stop the app, and not
let it run in the background. To improve the dissemination of the mobile application, the

application should be written for other operating systems (Apple 10S, etc.).

The students have given feedbacks about the loT Lab TBaaS and the mobile application. The
TBaaS doesn’t provide enough functionalities compared to the students’ complex scenarios.
For the students, the current version of the TBaaS has too much limitations for their
advanced scenarios. The TBaaS GUI is not actually sufficient in term of user friendliness
because the practical explanations for the users are missing; the students think that a

description of each step of the experiment composition should be added on the TBaaS.
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8 Testing support for the social research application area
— the Jumpology Use Case from LTU

Performed by: Josefin Lassinantti, Ander Lundqvist, Anna Stahlbrost and Michael Nilsson

This pre-study was conducted with the aim to prepare the upcoming field test of the
Jumpology case. Given the various focus areas of the sub-projects in the loT Lab project, this
Case aims at covering the scenario where a researcher attempts to conduct social research,
thus mixing social data from the person owning the mobile phone via surveys, with data from
the sensors in the mobile phones. It also aims at creating a crowd engagement. Hence, the
aim of this Case was to integrate data from smart phone sensors with the socio-economic
profile and to collect survey data that could be related to the sensors data as seen in Figure
15 and Figure 16.

8.1 Set-up of the Jumpology Pre-test — LTU

Aim To prepare for field testing by understanding in what ways the
Jumpology Use Case could be setup and conducted, as well as
identifying future improvement areas relating to the social researcher
user group.

TBaa$S user setup |2 researchers within the social science domain, without any
professional data analytic skills but with computer skills ranging from
overall to more than overall.

One account in TBaaS was used. Insights from previous user
interviews was acknowledged and acted upon.

App users (crowd) | 3 persons with normal to overall average skills in computers and
setup mobile phones.
5 Samsung mobile phones were used.

loT Resource Survey and experiments with crowd users’ mobile phones. No pure
usage technical sensors were included in the test.

Recruitment of Since this was an internal test, no external people were recruited.
TBaaS users However, the recruitment process was discussed and analysed.
Recruitment of Since this was an internal test, no external people were recruited.
app users However, the recruitment process was discussed and analysed.
Beneficiaries Hypothetically, the following beneficiaries are targeted:

¢ The financiers of the social research in terms of research success.
The crowd that might benefit from gaining an increased awareness of
their own jumping behaviour, which could be an indication of their
general health status.
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Figure 15: The parts of loT Lab total functionality of the Jumpology case

The Jumpology Use Case is about increasing the understanding of jumping behaviour and
peoples experiences of jumping; thus the need is to gather both “hard” quantitative sensor

data and “soft” qualitative human data.

The main interest for choosing this Case to study in the field test phase was to target social
researchers and to test the opportunities offered by the loT Lab platform in that area. Given
the identified high interest among social researchers during the earlier interview phase, this
decision was well in line with the articulated user preferences. We learned then, the loT Lab
solution had the opportunity of adding extensive value to the social researchers since it
enabled the possibility of gathering real-time data concerning a particular event and to add
new types of data to the social data (the socio-economic profile and the survey data). This
was seen as a way to enhance the existing way of doing surveys about an event in hindsight,
when it was also not possible beforehand to gather any context related data.

Considering the project as a whole, it was believed that this type of Case formed a good
complement to other field tests within the project that focused more on data researchers as a
target group. This pre-test was conducted to understand what temporary limitations the
current status of the platform brought, and to understand in what ways the Jumpology use
had to be set-up and conducted in order to generate findings for the future development of

the loT Lab platform.
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Figure 16: Mobile phones labelled with their node numbers and specific test setup during the
pre-test

8.1.1 Case setup description

This was performed as an internal test where we aimed to determine how the Jumpology
Case could be designed and implemented in a satisfactory way. This means our testing was
based on identified user scenarios, and when these scenarios were not possible to fulfil, we
engaged in problem solving to figure out how the problem could be solved in other ways; thus
generating possible circumvents. This means quite a lot of functionality digging was done and

testing many low-level details in order to move forward.

The setup of the pre-test was discussed and agreed upon within the internal test group. To be
able to conduct a real test in relation to an actual scenario, we elaborated and experimented
with potential behaviour types of both social researchers and the potential behaviour of
“‘common people” participating as crowd participants. This aspect was deemed important in
order to identify and design as effective and engaging of a user involvement process as
possible. After the test, the results and findings were discussed and complementary testing
was conducted to answer all questions which materialised. We continued this iterative
process until we understood the possibilities and limitations of the current version of the loT
Lab platform. Another aspect of this pre-test was the on-going discussions with other project
members about functionalities under development, e.g. the possibilities to use the Research
Code, and issues with setting up experiments with mobile phones. These issues and
discussions took up a large part of the pre-test time and some parts of it are described in the

Page 66 of 169



@

D7.4 Final Test Report lol Lab

Test Results section.
8.1.1.1Generating requirements for the TBaa$S process

In order to understand how the Use Case would look like in a real “Jumpology” use situation
for the researcher, the first step in the test was to create a generic use process based on the
insights and knowledge gained from the previously conducted user investigations. The

TBaaS user process is defined as five phases (see below in Figure 17).

Doing the
data
analysis

(6)

Managing
the data
collection

(4)

Doing and
handling the
the crowd
outreach (4)

Preparing
for data
collection

(7)

Activating
the project

(2)

Figure 17: The TBaaS “Jumpology” Use Case process (number of identified requirements in
brackets)

For each of these phases, a brief scenario was described and from that, a number of
requirements on the TBaaS functionality were identified. These requirement were later used
in the pre-test to understand what parts would work and what parts were likely to cause
problems and for which parts we had to create workarounds. The full description of the

process and the identified requirements can be located in Appendix 4 and 5.

What was specific in this pre-test process, compared to the earlier tests, was that we
increased the test focus on the early and late phases of the users’ process; the preparation
and outreach phase as well as the data analysis phase. We have looked into this before, but
when situated in a specific Use Case, a great deal more details emerged and the use
process was more elaborated and structured. What could be seen is that in the previous
testing period in the project, there was a strong focus on the middle phases but the end

phases were left more unexplored.
8.1.1.2Generating requirements for the App process

As with the TBaaS User Case, we also developed a process for the crowd participants called

“Jumpology” use process, which has three phases (see Figure 18).
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Being invited and Participating in After participating

deciding to join (4) the research (4) in the test (1)

Figure 18: The crowd participants “Jumpology” Use Case process (number of identified
requirements in brackets)

Scenarios for the three phases were created and user requirements were identified.

For this user perspective, based on the insights from previous user investigation work in the
project, the context of the crowd user was assumed to include the possibility of participating
in multiple projects and feeling engaged for various reasons. This believed user context

influenced the development of the scenario description.
8.1.1.3Two types of tests

In order to fully understand how a Jumpology Use Case could be tested in a real field test, we
conducted two types of tests: investigating the user process in relation to user requirements
and also specifically investigating the actual data results as an in-depth study. In total, we

performed the following tests:

¢ Investigating the TBaaS user process based on the identified requirements
¢ Investigating the app user process based on the identified requirements
¢ Investigating the data results from the survey

¢ Investigating the data results from the experiments
For the data tests, we specifically reported on the following:

e |dentified problems (based on the requirements)
e Possible reason for the problem

e Consequences of the problems

The idea is that understanding the reasons for problems enabled us to find workarounds and

the consequences of the problem led us to formulate development directions for the future.
8.1.2 Lessons Learned and Future Recommendations

This section describes the lessons learned from the Use Case and the future

recommendations for a successful loT Lab implementation.
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8.1.2.1Input to performing the Jumpology Use Case field test

Our internal test reveal that it is possible to conduct a larger scale Jumpology case, however,

there are a number of workarounds that needs to be done which are listed below. In

particular, the engagement of non-registered users proved to be challenging as well the later

data analysis.

The functionality “Research Code” needs to be used in order to reach non-registered
users. This also means that we will be sidestepping the research project support in

the app, i.e., the users will not need to join a project in the app.

The outreach process has to be intertwined with the crowd users participating
process. That is, the researcher has to send out the invitation first with a statement
that they need to download the app and fill in their socio-economic profile and make
sure the sensors are shared, at a certain point in time. After that, the researcher can
identify the crowd users’ mobiles phones and launch the experiment, which enables
the crowd participant to do the jumping. However, we see that there is a risk that the
user will not follow the instructions and starts the jumping immediately, which will
render “lost data”. Also, long instructions tend to be perceived as a high threshold and

thus can negatively affect the will to join the experiment.

Data analysis will be limited and probably require technical skills and administrator
access. Data analysis will not be possible to conduct satisfactory since the socio-
economic profile cannot be correlated to either the survey data or the data from the

mobile phones.

System capacity cannot handle high speed jumping data. Even though the
experiments were set on collecting data every second (which is almost a low
frequency when it comes to jumping), in practice that meant collecting data about

every two seconds.

Tentative communication with the crowd participants. Since it is not possible to
receive any messages from the crowd participants but only be able to send messages
to them, any communication needs to be done through the Facebook outreach

channel.

Other challenges are the researchers’ possibilities of monitoring and controlling the process,

as well as practical challenges with doing the data analysis. These matters were discussed

and fed into the actual implementation of the Jumpology field-testing, as well as into the more

general report on identified future challenges and opportunities for the loT Lab platform.
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8.1.2.2ldentified general future challenges

This section contains a summary of the identified challenges that needs to be addressed if

social researchers should be seen as a target group for the loT Lab platform. These identified

challenges should be seen as part of the social research context, even though many are

rather general issues.

The challenge relates to: (e.g. a certain
functionality, a process, or specific aspects
such as e.g. privacy)

Description of challenge

The lacking correlation between survey data,
experimentation data and the socio-economic
profile

Without this, the loT Lab as a value creation tool
for researchers will be diminished.

The problems for data analysis/scalability

There is a range of practical problems today for
how to conduct large-scale data analysis,
including a need to lower the amount of manual
work and improve the researchers’ oversight
and control.

The integrity problem

Politically and legally, this is a major issue for
both the researcher (who most often are
dependent on informed consent and participant
awareness) and the participant (whose integrity
might be violated). Today’s solution lacks
researcher control over the integrity issue.
Today everything is built into the system which
leaves no room for the researcher to manoeuvre
and add project specific integrity solutions such
as specific informed consent for their project.

Data storage

Given the huge amount of data that will be
generated in large-scale tests, combined with
the apparent lack of focus on scalability, this
might be an issue.

The lack of support for research based on
non-registered people.

The whole loT Lab solution is built around the
idea that you will have a crowd readily available
“inside” the loT Lab tool. Cases where the
researcher already has a crowd they want to
engage with has very little support and has been
more of a late add-on. This needs to be taken
into the core idea of loT Lab and not treated as
an extra functionality.

The app user interface

The problems with control and understanding
what can be done, what tasks are directly
assigned to the user, together with which
project, as well as and status issues are
important to address in order to get at the
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working user situation. Also, see earlier design
sketches on possible improvements in the app
usability evaluation.

The value for the user

Is missing... |If the researchers can’t
communicate via the app so that the users
understand what project they are representing,
or can get access to the output of their
participation, it is very hard to create value for
the participants.

8.1.2.3ldentified future opportunities

The opportunity relates to: (e.g.
a certain functionality, a process,
or specific aspects such as e.g.
privacy)

Description of opportunity

Future possibilities within the
academy

As an idea, loT Lab is spot on in terms of improving and
modernizing the tools available for researchers and
investigators. Previous interviews with social researchers
revealed that the loT Lab platform has the potential to be
regarded as a paradigm shift in social research data
collection methods.

Data analysis

Merging the tool with one or more third party suppliers of
data analysis tools is a possible way forward to strengthen
the output considerably. However, it is important to not only
include “hard” sensor data here, but all generated data. An
inspiration could be the NVivo tool
http://www.gsrinternational.com/nvivo-product, which is a
common data analytic tool among social researchers. Also
other tools that are regarded as “big data” analytic tools
might be of interest for a closer integration or relation to the
loT Lab platform.

Working more with awareness
and informed agreements

The integrity issue is very difficult and even though the
technical requirements have been high, problems still linger.
Another route forward would be to work with increased user
awareness of their participation, increased user control and
value co-creation. Also working with better designed
informed agreements might be a successful way forward.

Enabling value for the crowd
participants

There are many ways that value can be created for the
crowd participant, where as many area under construction in
the loT Lab platform. One of the most pertinent factors seen
in this Use Case is enabling a communication with the
research project.
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8.1.2.4Future Recommendations

Apart from working with the above identified challenges and opportunities, in order for the loT

Lab platform to reach the vision as a successful tool for various types of researchers, one

main recommendation would be to strengthen the focus of user issues in comparison to

changes being technologically driven. Here we suggest that the user experience should be in

focus alongside the researchers needs for support. Thus, our suggestion is that this system

should focus on supporting researchers who wants to combine sensor research with user

input and participatory sensing. The system should thus be case based offering researchers

to set up their own cases in which they recruit their own user group and define the research

project accordingly.

8.2 Jumpology Field Test and Implementation

Aim

This Use Case aims at understanding human behaviour
and actual practice in the case of jumping.

TBaaS users

One account in TBaaS was used by Anders Lundqvist of
LTU to set up the experiment.

App users (crowd)

Five high school students, at a technology oriented
program.

loT Resource usage

Survey and experiments with crowd.

Recruitment of TbaaS users

Tbaa$S users were internal

Recruitment of app users

The Target - High School Students

We decided to target high school students at the
technology program for our Jumpology experiment. The
students were chosen both for the skills needed and the
chance that they would be part of an international research
project which would attract them.

Invitation sent via the Principal

We started with contacting the principal for the technology
program. She was very positive and willing to help with
marketing the project and our experiment. We prepared an
invitation letter that she distributed to the whole school,
which meant that around 1300 students were reached. The
invitation was sent out one week before the experiment.

During the week that followed, we monitored how many
students actually were connecting to the platform and the
figures were disappointing. No one responded to the
invitation that we sent via the principal. Therefore, we
decided to visit the school.
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Visiting the School

On Friday, 100 invitation letters were printed out and a
stand at the main square of the high school with a roll up
explaining who we were was made. We started “harassing”
students. It took us only a few minutes to realize what the
main problem was. We estimate that somewhere around 9
out of 10 had an iPhone, and those with an Android were
the majority boys. The students had seen the letter their
principal sent out. Some also asked,

“‘What do | get?” when we invited them to participate in a
European research project via this “large scale” test.

Additional Activities

Late Friday, we made some last attempts by posting the

invitation on Facebook to our friends, but that had no

effect.

The outcome of our work was five (5!) users connecting to

the platform. There are several possible reasons for the

disappointing result but the most obvious ones are:

o Very few potential users had Android

¢ |Installation of the app failed, for any reason

e Some installed the app but did not do it right, e.g. forgot
to enter the Research Code

e Some listened to our invitation but hesitated, thinking
this is contributing to “big brother” watching you. They
did not want to do that?

e People are “tired/afraid/not willing” to participate in
tests on free basis?

Concerning the question about Android vs iPhone it should
be noted that the market in Sweden differs from the market
in Europe, and most of the rest of the world. In a few
countries in the world oS is the top mobile operating
system, Sweden is one of them (the others are Norway,
Australia and USA). Therefore, the outcome could be
better somewhere else in Europe.

Aiming for a Second Round

We also wanted to test and see if we could attract a crowd
mainly by inviting them to participate without having
incentives or any relation to them. Hence, we planned to
do second round of the Jumpology Case. In this round, we
posted an invitation at a Facebook site (“Helvetes javla
mobiltelefon, ahh nu funkar den”) having 63 556 members,
where we reached 3279 people with our invitation to
contribute to science by shaking their phone.

We also posted it on a Facebook page (“Digital
tjansteutveckling”) for our candidate programme students
with 140 members, reaching 39 and we posted the
invitation with instructions at the LTU web and at our own
Facebook walls. Hence, the invitations reached at least
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3500 potential users. Unfortunately, we were not
successful in this approach. Hence we decided not to run a
second Jumpology (or shakeology) Case.

Beneficiaries

In any research project, research financiers should be
regarded as beneficiaries. In this particular Case, the
crowd might benefit by gaining an increased awareness of
their own jumping behaviour which could be an indication

of their general health status.

8.2.1 Test setup description

Describe the test set-up and method for the Use Case with e.g. methods for data collection

and analysis, questions asked as well as data collected. It's important that the process and

test description includes all activities from start to end; e.g. also aspects of the researcher’s

data analysis after the data collection phase should also be taken into consideration.

8.3 Envisioned TBaaS Process and Requirements

The section below outlines the ideal process as seen from the TBaaS user's perspective and

from that a number of requirements labelled “T1.1” etc. are identified. This will then be used

as input for the actual test.

The process is identical to the process described in Jumpology Pre-test - LTU

ID. | Process for TBaaS user Identified requirements

T1 Preparing data collection: 1. Be able to select invited people, and
The researcher sets up a project and wants to to invite people in different rounds.
invite people through a particular social media | 2. Be able to select participants with a
group, while at the same time having specific certain socio-economic profile (from
requirements for the participant’s socio-economic the invited people).
profile. Then, the researcher works with setting up | 3. Be able to set up a survey for the “to
the survey and the mobile sensor experiments in be” participants in the project and
the research project so that the participants will be save it for a later launch.
able to join and start their participation when they | 4. Be able to set up an experiment on
want to. That is, the participants should be able to mobile sensors with the acceleration
do the jumping and the survey within a given period sensors for the “to be” participants’
of time. To make sure everything will work out fine, mobile phones and save it for a later
the survey and experiments are then tested with a launch.
test group to make sure they are functioning| 5. Be able to test the survey and the
properly and defined as being part of the research experiments before they are
project in loT Lab. For the researcher, being able to launched to the participants.
trust the reliability and correctness of the tool is of | 6. Be able to trust the data and the
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the highest importance, as well as having a good
control over the different parts of the process.

Then the project is launched (activated) which
means that it appears in the app — test results. *1

correctness of the data emerged
from the tool.

7. Be able to have good control over
the different steps of the data
collection process.

T2 | Activating the project: Be able to launch the research project as
After preparing and testing the tests, the researcher | a “whole package” with survey and
launches the project in the TBaaS platform which experiments running the same time as the
makes it appear in the app and enables data project.
collection in the project. After the launch, the
researcher is no longer able to make changes in 1. Be able to have surveys and
the surveys and experiments that has been experiments in TBaa$S projects that
launched since that would corrupt the data were not part of the launch (and
collection. However, new surveys and experiments therefore are not visible to the
can be added to the project and communicated to participants).
the participants.

T3 [ Doing and handling the crowd outreach: 1. Be able to send out an invitation from
The researcher creates an invitation (e.g. a pdf or outside the TBaa$S but which links to
webpage) that is sent out to the members in a the project.
particularly chosen social media group/existing 2. Be able to add the same information
network with information about: to the project profile in TBaaS as that

e The project aims and about the research was sent out in the invitation.
institute 3. Be able to see how many people (with
e Time period for this project (via lIoT Lab) the correct socio-economic profile)
e Info about expected outcome of the that has joined the project.
research and how they will be able to take | 4. Be able to communicate with the
part of that information later people that have joined the project.
e Brief info about the wanted socio-economic
profile SELECTION POINT (here the
people not corresponding to the target
group will fall away— user process).
e Info on how they download the app (which
includes filling in the socio-economic
profile, setting proper access levels, joining
the research project and adding the project
code).
The researcher also adds the same information to
the project description in the TBaa$S, and later
he/she wants to see how many responded to the
invitation by getting the stats about that in TBaaS
and perhaps send additional information just to
those people.
T4 [ Managing the data collection: During the data 1. Be able to see real-time statistics

collection period, the researcher sees how many
participants that are being active and that are

about user participation in the tests
(surveys and experiments).

! Problem: The only way to make sure that the project is not seen by the app users is to not set a
proper date in the project description. A better solution should be to launch the project, and have a
working/creation phase, and maybe an “after data collection” phase.
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fulfilling the surveys and experiments properly. If it | 2.
turns out to be some problems, the researcher can

add more tests and communicate with the

participants. If that is not enough, the researcher is

able to invite more people to the tests and to

identify them from the previously invited people.

Be able to communicate with the

participants.

3. Be able to add new surveys and
experiments to the research project
during the ongoing test period.

4. Be able to add more people to the

tests that can be separated from the

earlier invited people.

T5

Doing the data analysis: After the data collection | 1.
period has ended, the researcher engages in the

following activities:

e Viewing the stats about the data collection
to see if enough data was collected (or if
more data needs to be collected) and to

gain an overview of the project.
e Downloading the collected data to the

computer or to another storage device.

e Doing data analysis in Excel.

Be able to view statistics about how
many participants concluded both the
survey and the experiment and to
easily choose these persons as a
base for the data analysis.

2. Be able to see stats about dropout
frequency and other stats.

3. Be able to download selected
datasets, which should include all
data from each participant (socio-
economic profile, survey results and
experiment data).

4. Be able to start data analysis in Excel
based on an average computer
knowledge.

5. Be able to easily locate the jumping
data for the participants.

6. Be able to create value of the data

collected.

8.3.1 Envisioned App Process and Requirements

The description below outlines the ideal process as seen from the app user's perspective and

from the number of requirements labelled “A1.1” etc., are identified. This will then be used as

input for the actual test.

The process is identical to the process described in the report “Internal Test of the Jumpology

Case” (Note! The process below is identical to the process described in the “Internal Test of

the Jumpology Case”, please see Annex 4 and 5.

ID.

Process for app user

Identified requirements

A1

Being invited and deciding to join:

The person receives an invitation, which
describes the test, and the desired
participation arrives via some social networks
that the person is a member of. The invitation
sounds interesting and since the person fits
the described target group, he/she decides to
download the app. For this person it is
important that any privacy rights that is
approved is valid only for this particular

1. Be able to download the app and find the
research project without problems.

2. Be able to give access to the phone only
to this particular project.

3. Be able to fill in the socio-economic
profile and understand why this is
important.

4. Be able to find information about the
research project.
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project since he/she likes to be in control and
values his/her integrity.

A2 Participating in the research: Be able to start the participation in the
After downloading the app, the person reads test at a time that the participant chooses
about what is required to do and starts doing (but within a defined time period).
what is requested (doing some jumping and Be able to start the participation only
answering a survey) at a time when it is after the access is granted to the
suitable. After performing the activities, the acceleration sensor and the socio-
person can clearly see in the app that the economical profile is filled in correcily.
required participation is complete, and the Be able to see the status of their
project itself is still running and that more participation in the project, as well as see
assignments might appear. the status of the research project.

Be able to receive information from the
research project.

A3 | Afterwards: Be able to receive messages from the

After the research project is closed, the
person receives a message from the project
with a thanks for the engagement and
information about how to gain understanding
about the research results.

project after the project has ended.

8.3.2 Test results

This section includes a description of the test results based on the previously identified

requirements, as well as a documentation of potential workarounds if the initial user

requirement could not be fulfilled.

8.3.2.1Results from the TBaaS user process

All results from the internal test are valid in this experiment and we can add also the following

general remarks.

The start and end time in TBaaS that were given to the users was not possible to set
because data would not have been generated. We have found a workaround in that if
we set the start time 24 hours prior to the intended start time and end the time 24
hours after the intended time, the data would then be generated from the time the test

was initiated in TBaaS and between 5,5 to 26,5 hours (different for all mobiles).

We could see that five users installed the app and entered the Research Code that
they were given, but only three mobiles generated data. We were not able to see or

find out who or why did not generate the data.
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Since the Excel sheets become very large (up to 3,6 MB) it took us 22 minutes to

make a graph for three files, i.e. to download, comma separate, create a graph and

filter out the three hours that were relevant for the experiment.

The Excel-file generated seems to be a template file. When it is opened, it does not

.” and as a new

contain the name of the original file, so we save it using “Save as..

file, resulting in two files for the mobile.

Since the data generated is one sample every second, it was not possible to conclude

when and if a particular user was jumping (see example of graph in Figure 19 and

Figure 20).
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Figure 19: Graph of data generated
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Figure 20: Graph generated

8.3.2.2Results from the App user process
We have no feedback from the App users in this experiment.
8.3.3 Future recommendations

To be able to engage people, there must be a clear value either through the value of the
experiment as such or some kind of “kick-back”, monetary or otherwise. Also, another
obstacle was that the app is available only on Android. For a better chance to engage and

attract a large number of users, the app should be available on [0S as well.

In addition, there are challenges in communicating the value of the IoT Lab system towards
the potential crowd with whom you have no relation to. One challenge is to incentivize the
crowd to start using the system in the first place. This also becomes even more challenging
due to the high level of privacy in the system, which makes it impossible to communicate,
motivate or incentivize contributors at an individual level based on their performance and

contributions in the projects.
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9 Early Adopters of loT Lab

Having examined a variety of loT Lab Use Cases that took place in the course of the project
(within the project life-time), we now turn our attention to an “early adopter” of the IoT Lab

experimentation facility (beyond the project life-time).

This special Case aims to serve as indicative Case that demonstrates both the high,
envisioned adoption rate of the lIoT Lab system after the formal end of the EU funding period
as well as the multidisciplinary potential of the IoT lab platform in social-oriented scientific

fields. This early adopter Case is presented in detail in the sections that follow.
9.1 The Case of: “Fuel Poverty and Geriatric Mortality”

The research study focuses upon fuel poverty and geriatric mortality. The study is titled: “Pilot
Intervention to Monitor Fuel Poverty among Older People in London” and will be undertaken

by the following researcher group of experts:

e Dr Aravinda Meera Guntupalli (The Open University),
e Dr Caroline Holland (The Open University) and
e Dr Lisa Zaidell (London South Bank University, LSBU)

9.1.1 Study Background

Despite the relatively mild winters experienced in the UK, the mortality rates during the winter
months are much greater than those seen in countries with harsher climates such as

Northern European countries and those in Scandinavia (Wilkinson et al. 2001; Healy, 2003).

0D e s
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Figure 21: Shoreham, West Sussex (Telegraph, 2014)
Over one million pensioners live in poverty in the UK (DWP, 2014a; DWP, 2014b), and around
2.4 million pensioner households may be living in fuel poverty? (NPC, 2011). As the impact of
fuel poverty is greater on people aged 65 and above (Age UK, 2011a; Marmot Review team,

2011), therefore, this project will focus on that group.

The project will pilot a highly innovative, technology-based intervention system, using a

recently created Android phone application (http://www.iotlab.eu/) that monitors room

temperature, which was developed with the support of EU FP7 funding.
9.1.2 Study Aim and Objectives

This pilot study will provide evidence of whether this intervention has the potential for wider
application in alleviating the worst consequences of fuel poverty among the elderly, and will
identify multiple dimensions of fuel poverty using local primary data — also incorporating

secondary data, if available.
9.1.3 Location and participant recruitment

Based in South London where one of the applicants collaborates with Local Authorities in the
Boroughs of Lambeth and Southwark, this pilot will use the IoT Lab mobile app temperature-
monitoring sensor/ IoT mote, and in addition to regular follow-ups by phone, to monitor fuel

poverty.
loT Lab mobile app usage

The IoT Lab app can utilise the phone as a gateway to collect temperature data from an loT
mote through Bluetooth for example. In addition, the IoT Lab app could be used to collect
user feedbacks (i.e., survey) and eventually accelerometer data to indicate the activity of the

user, (i.e., motion).

The pilot intervention will involve a small purposive sample of six participants, comprised of
men and women over 70 (at least two >80 years old) and who are living alone and therefore,
likely to be at higher poverty risk (Guntupalli, 2014). Participants will be identified and

recruited through above Local Authorities contacts. Participants will receive regular phone

% Fuel poverty is defined as the situation of an individual or household spending 10% or more of their
income on heating fuel.
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calls from the project consultant to discuss the impact of fuel costs on their budget, their

general well-being, and adaptation strategies, such as fuel payment (Lloyd, 2013).

In addition to the follow up calls each participant will be interviewed at least twice, to gather
qualitative information on fuel and other expenditure, and their coping strategies, in order to
gauge the potential role of our technology-based support in the mitigation of poverty
experiences. Participants will be asked to record their weekly expenditure and any difficulties

they face regarding accessibility and affordability, for two months.
9.1.4 Study Outcomes

By the end of the study, we will have:

a) Generated a scoping document for a larger follow-on project,
b) Explored secondary data on fuel poverty in these boroughs, and
¢) Produced a policy report, combining evidence from the literature review and primary

data, and will incorporate secondary data, if available.

If the pilot is successful, we will schedule further collaborative meetings with the local
authorities and relevant third sector organisations, in order to scale up the intervention as a

larger follow-on project to be submitted for national-funding (i.e., ESRC) and/or EU funding.
9.1.5 Impact

This research is novel in its development of a technology-based intervention and analytical
platform, allowing new ideas to address fuel poverty alleviation. Immediate benefit to

participants is anticipated through better knowledge gained during the pilot intervention.

The potential impact of a larger study is to identify pathways to alleviate poverty on a wider
scale, by integrating monitoring of temperature with weekly telephone discussions, and

strategies may be developed to address the issue of fuel poverty in later life.
9.1.6 Study Timeframe

The envisioned research study timeframe is as follows:

¢ Month 1: Submission of ethics application;

e Month 2- 4: 2-month pilot starts, including literature review and exploration of
secondary data;

e Month 5: Data collection complete;

¢ Month 6-7: Interview analysis and preparation of scoping document and policy report;

e Month 8: Submission of policy report.
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9.2 The Case of Organicity

OrganiCity is a FIRE EU project that puts people at the centre of the development of future
cities. The project brings together 3 leading smart cities and a total of 15 consortium
members with great diversity in skills and experience. OrganiCity work in a close
collaboration between Aarhus, London and Santander, three cities which all have extensive
experience using so-called “smart city” technologies. These technologies include ways to

improve cities’ services for citizens while at the same time reducing resource consumption.

“‘Smart Cities” has become the catch all term for cities that pursue intelligent urban
development by developing initiatives which optimise the city by combining the physical
space with the digital. This project will borrow from this powerful approach, and build on
progress being made across Europe, while keeping a razor-sharp focus on citizen

engagement and co-creation.

The collaboration opportunity between IoT Lab and OrganiClty lies precisely in the co-
creation process. One of the current methods of co-creation is via a scenario based analysis
of smart city scenarios. OrganiCity developed a scenario ranking tool shown in Figure 22
(taken over from the original work in FP7 project CityPulse) to evaluate the suitability and

demand for fictive smart city scenarios.

Join the community to
explore, share and discuss
scenarios for our future cities

RETAIL
1 scenarios 3 scenarios 20 scenarios & scenarios

O & o

AGRICULTURE HEALTHCARE ENVIRONMENT
1 scenarios 9 scenarios 2 scenarios 14 scenarios

Latest scenarios

o W W W W

Air and Sound Images of Connected Co-Gardening
the City Spaces

Citizens eager to share gardens to grow
i use IoT

to better meet and work together to produce
sounds. The experiment gives. .. local good food. ...

Figure 22: OrganiCity scenario tool - https://scenarios.organicity.eu/

A future collaboration option that is being investigated at the writing of this report is to offer
the loT lab services as an additional co-creation tool for OrganiCity via the rolling open calls

in OrganiClty (http://organicity.eu/open-call/).
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9.3 The Case of SmartBuy

SmartBuy is a FIRE EU project aiming at providing an e-commerce solution for small local
retailers, focused on those that do not intend to open a web-shop but instead will keep the
physical store as the focal point of their future business. The project is a fairly small and a
focused Innovation Action with four consortium members of which two are SMEs providing IT-
solutions and two universities. The project started Jan 1%, 2016 and will run for 24 months.
During this time the SmartBuy platform will be developed taking advantage of available
infrastructures provided by OrganiCity project, 10T Innovation Lab and enablers from the
FIWARE framework. The platform will be validated through piloting activities, in the first cycle
in Sweden (Luled) and Greece (Patras) and in a second cycle also in London, Aarhus and

Santander, three cities already collaborating in the OrganiCity project.

Through the SmartBuy platform, small, local retailers will be able to have presence on the
Internet and through geo-location and advanced marketing tools offer their products to
qualified potential customers that are nearby and with a high probability willing to buy their

products.

In the SmartBuy project plans, it is described how the project will take advantage of results
from, amongst other initiatives, 10T Innovation Lab and more specifically an “infrastructure
measuring smartphones presence in the area”. This is mentioned as a result that will
provided to SmartBuy. Hence, there is a clear collaboration opportunity between SmartBuy
and loT Lab and results from loT Lab are already being considered as the SmartBuy platform

is being developed.

Page 84 of 169



@

D7.4 Final Test Report lol Lab

10 Conclusions and Future Recommendations

In conclusion, the added benefits of the loT system are related to different perspectives, new

research questions, citizen science and sharing of resources as follows:

It a system that has the potential to revolutionise social science research since it
offers a possibility to investigate new and interesting aspects where participatory
sensor data are connected to humans in their specific context. This approach has the
potential to add new and deepened insight for researchers.

The loT Lab system give benefits for research since it stimulates new research
questions related to real life situations and context, and potentials that has not been
possible to investigate in an effective and efficient way earlier such as understanding
movement patterns in a city dependent on weather conditions, age, socio-economy,
etc. In addition, having loT Lab system as a research tool gives researchers an
opportunity to receive insights from citizens willing to contribute to science while they
are in a specific context.

The loT Lab system gives researchers a service in which they get access to sensor
data without having to install the sensors themselves. This offers great opportunities
for new research avenues and more effective research.

The loT Lab system facilitates researchers to share resources between each other in
terms of, e.g. sensor installations in the testbed.

The IoT Lab system offers citizens a way to share their ideas on potential research
questions that are interesting from their perspective. The citizens can also be involved
in research projects which strengthens the democratic nature of the research which
stimulates citizens’ engagement and commitment to research. Due to this trend in
society with citizen scientists wanting to contribute to research projects, the loT Lab
system becomes an important tool in this mission.

The Incentivising System implemented in the system allows citizens to give to
charities which can give them a feeling of fulfilment and the charities will benefit since

they will get more sponsors.

Based on the lessons learned from the implementation process and usage processes in the

different cases there are some conclusions and future recommendations that needs to be

taken into consideration to facilitate the future success of the loT Lab system. The future

recommendations will be related both to the system as such and also to crowd motivators.

The loT Lab system is a very well equipped system for sensor data research (including both
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participatory and stationary sensors) in combination with survey data. Having the sensors as
the starting point, the researcher can set up projects with a defined crowd from which the
researcher can control and collect sensor data from. This means, for instance, that a
researcher might want to collect sensor data from a building, knowing that the sensors she or
he are collecting data from is within that specific building. Today, individuals’ privacy is well
protected in the system due to the Research Code and they can share their sensor data for a
specific time period with a specific researcher without being recognized as an individual by
the researcher. When the project ends and the data has been collected, the participants
should be deleted from the system. With this approach, the participants’ sensors need to be
connected to one project and not be available for any other researcher in the TBaaS system.
With this approach, the researcher can also combine participatory sensing with e.g. building
sensors (e.g. luminance and humidity), hence having a richer data in their research project.
The loT Lab system becomes a research service for sensor based research with this

approach, where a combination of human insights and sensor data is available.

One conclusion is thus that the current form of the system should focus on supporting sensor
based research with participant input through surveys within a defined project with a known
crowd and context. In this case-by-case approach, the can interact with the potential
contributors in the context and encourage them to download the application and contribute to
a research project. Hence, the system will be driven by researchers and within defined
research projects. With this approach, we can see many benefits and opportunities. For
instance, it will be a research service in which the researcher will be in control of the process
and receive input from the contributors (who will be selected and invited based on the
researcher’s criterions). In this way, it will be a tool that contributors install and use for a
particular project and after it has ended, they can uninstall the application and stop sharing

their data.

The current set-up of the system includes some challenges that needs to be addressed to
strengthen the possibilities of the loT Lab system and in the following a description and
discussion of some of them are given. Dependent on the future path for the system, we argue
that some challenges are more easily met than others. These challenges will relate to both
technology and privacy and also to crowd motivators, starting with the technology as such.
The limitation of having the app as an Android application limits some of the participation in
the research project. Today, Android has about 80% versus iPhone’s about 18% of the market
share, however, in the contexts in which our Use Cases has been implemented, not having
an iPhone app has been a clear limitation.

There are other challenges as well that need to be handled when working on research
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projects and development of applications, foremost among them, the users increasing
unwillingness to download prototype applications. Today, users are more careful about what
they download to their phone and they are also less interested in research projects. It is
increasingly hard to engage people in research projects since there are so many different
competing options such as crowd-sourcing, crowd-funding and sharing economy that also

seeks their attention and contribution in general.

When it comes to privacy and motivation of the crowd, the design of the IoT Lab system
offers some challenges on how to motivate people to participate. It is known that people
engage in crowdsourcing activities for four main reasons; fun, fame, fortune and fulfilment. In
the current version of the loT Lab system, none of these motivators are apparent and fulfilled
by the system. For instance, fun is the most important factor for people participation in any
research activity. Here the researcher has a strong role in encouraging people to participate
in his/her research project. Also, the gamification aspect of the Incentive System that will be
implemented will also contribute to the motivator of having fun while contributing. A potential
aspect of fun could have been to push back sensor data showing the user the data from their
sensors in different graphs. Hence, one recommendation is to consider this in future versions
of the system and to find ways to solve this with the current level of privacy, which might

become demanding.

Another aspect of motivation is fame, with the current level of privacy in the system, it is
challenging to find ways to fulfil this motivator. In this instance, potential ways could have
been to give participants visibility based on how much they contribute to the different projects.
For instance, to state that “(Alias) have contributed with XX amount of data to the yy project”,
or to have a list of top contributors in the system as a whole. With the current level of privacy,
this motivation is not possible, hence it is important to find other ways to provide fame without
revealing their user name, location, data sharing, or ideas. Hence, one recommendation is to
find ways to have competitions, compensation or collaboration without revealing users alias

and contributions.

The aspect of motivation is fortune, which refers to contributors’ opportunity to earn money
with their data. This motivator will be met when the future Incentive System is implemented
either that contributors themselves make a “fortune” or by their contributions, they can
contribute with monetary incentives to others by giving to charity. Hence, the fortune
motivator can be fulfilled in future versions of the system if that type of Incentive System is
implemented and if the defined level of privacy is upheld. Based on that, one
recommendation is to find ways to support contributors in building a fortune, either for

themselves or to others. As with the other motivators, this can be directly linked to the
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research project that is suggested via the 10T Lab system in itself. It can for instance be that
by sharing their temperature sensor data, they contributed to saving energy for the company
they work for or similar approaches. To conclude, fortune can be made in different ways

without compromising contributors’ privacy.

The fulfilment motivator is an aspect which the loT Lab system has great potential to achieve.
Fulfilment in this context means that the contributors wants to feel good about themselves
and their participation in the research projects suggested by loT Lab. Here, feedback
becomes a very important fact where the contributors must be informed about the effects
from their contribution. It can be on a group level, which ensure that contributors” privacy are
intact. Also fulflment can be related to the research projects as such, where it can be
motivating if the contributors can follow their contribution in relation to the projects. This
means they can see when a specific experiment in the project is fulfilled or when the surveys
has been answered. Therefore, a recommendation is to ensure that the results from the
different research projects are fed back to the contributors in some way in order to show the

tasks the contributors have fulfilled in an explicit manner.

To further push for contributors’ motivation could also be beneficial to make it easier for the
crowd to join a project they are interested in and to let the communication flow between the
researcher and the crowd more easily. This is of course a challenge due to the high level of
privacy in the system, which makes it difficult for a researcher to interact with the crowd

based on their input or to answer questions personally.

Below are our recommendations for the Future, in order to maximise the benefit of IoT Lab as

a platform for research and experimentaiton.
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10.1 Recommendations for Future Test Processes

Prepare data collection

Recruit participants (if not using
the crowd in the system)

Select a unique research code

Instruct participants

(Instructions part I)

Register as a researcher in TBaaS

Design your research project

Send message to the crowd to
encourage them to do their task
(instructions part Il)

Monitor and control

Data analytics

Test set-up procedure for Researchers combining Participatory Sensing, stationary sensors
and a survey in a defined setting

Determine selection criterions of participants and sensors.

The researcher sends an invitation to the crowd including:
project aim, time period for the project, expected outcome,
selection criterions, information on how to join the project

This code is necessary for you to be able to identify your
contributors in the TBaaS system.

o Install the app “loT Lab” from Play Store before [define
timeframe].

e During the installation, click “Accept” when the app
requests access to your phone.

e Open the app, click Next, then Accept to accept
“Ethical Principles”, on the page “Default options”,
make sure that “sensor sharing” is selected (if you
miss it during the installation you can always select
“App settings” in the upper right corner and activate
“Motion and Context sensors”).

e Click Next, enter your information under “Anonymised
socio-economic profile” (you can also later select
“Profile settings” in the upper left corner and enter your
information). Then click Next.

e Now the app will start up with a short introductory tour
of the functionality, click Next to take you through this,
Close will end the tour.

e You should now see the start page of the app, select
“App settings” (in upper right corner) and enter the code
[define Research Code] under “Research Code” Note:
This is very important, it is with this code we can find
your phone.

Set up your own profile, design the survey in LimeSurvey.

Locate your project numbers in the system.

Select sensors and actuators.

Set the boundaries of the experiment.

e Now you wait until [define the trigger for when they
should do something or share something, e.g. you
can do your minute of jumping any time you want
between 10.00 and 12.00 on Wednesday Sept 21].

e When you’re done, please answer the survey [set
name for the survey]. You should see a link to the
survey on the start page of the app.

e Thank you for your participation!
Monitor, control and adjust the test.

Data collection and analysis. Download the data to Excel or
other program and analyse the results.

Download and analyse the results from Lime survey.
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Send a thank you note to your contributors and also give
them feedback on the results from their contribution to the

project.

Test set-up process for researchers adding their own sensors as well as sensors available in

Study of context in which sensors

should be implemented

Selection of sensors/actuators

Assign sensors a project code

Calibration of sensors

Federation of testbeds

Monitor and control

Data collection and analysis

TBaaS

Battery management

Installation

Adjust measurements and sensors according to contextual

requirements.

Collect and interpret the measurement results.

10.2 A Possible Future Test Process Scenario

Crowd

Researcher

Crowd

Researcher

Researcher

Researcher

Researcher

Action

Suggest ideas

Researcher give
feedback on idea

Refine idea

Researcher selects
an idea to do
research about

Create project in
TBaaS

Define project
resources, sensors,
actuators to be used

Creates a survey

Description

The idea becomes visible both in the
mobile app where others can vote on
it and in the TBaaS system where
there can be votes as well.

A researcher can give feedback on an
idea and interact with the idea giver to
further refine the idea.

The crowd can refine the idea in
interaction with the researcher.

A researcher selects one idea they
think is interesting and the crowd
participant suggesting the idea gets a
status notification.

The researcher creates a project with
sub-experiments in TbaaS.

The researcher defines which sensors
s/he wants to collect data from, which
actuators, time-line for the project, etc.

The researcher designs the survey to
be connected to the project
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System
Mobile app

loT Lab Website
pushing data to the
mobile app

loT Lab Website
Mobile app

loT Lab Website
sending to app

TBaaS

TBaaS

Lime Survey
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FEECEG TN Activates the project

Select project

Informed consent

Gather data

Follow up on project

FEECEC EIN  Interacts with crowd

Crowd Interacts with
researcher

Crowd Answer

questionnaire

FEECEG TN Close project

N ST@ - Share project results

The researcher activates the project
which becomes visible in the mobile

app.

The crowd selects which project they
want to contribute to and are
automatically added to the project if
their socio-economic profile matches
the requirements set by the
researcher.

The crowd receives research forms
about research ethics, informed
consent etc., to which they give their
approval or disapproval.

The crowd share their sensor data,
add pictures, texts, sound or whatever
input format that is relevant for the
project.

The crowd can follow the project
progress and also the fulfilment of
each sub-experiment.

Researcher sends feedback to the
crowd on their contribution.

Crowd can ask questions etc. to the
researcher about the project.

Based on a pre-defined time, the
questionnaire is available for the
crowd related to a specific project to
answer.

When all experiments have been
fulfilled and the survey has been
answered by the crowd, the project is
closed and a thank you note as well
as incentives are sent to crowd
participants.

The researcher shares the results
from the project to the crowd.

Page 91 of 169

TBaaS
Mobile app

Mobile app
TBaaS

Mobile app

Mobile app

Mobile app

TBaaS
Mobile app

Mobile app

Mobile app
TBaaS
LimeSurvey

TBaaS
Mobile app

Mobile app
TBaaS

lof Lab



@

D7.4 Final Test Report lol Lab

11 References and end-notes

Age UK. (20M11). Living on a Ilow income in later life [online]. Available from:

http://www.ageuk.org.uk/Documents/EN-GB/For-

professionals/Research/Living on _a low _income full report.pdf?dtrk=true.

Bertini, E., Catarci, T., Dix, A., Gabrelli, S., Kimani, S. and Santucci, G. (2009). Appropriating Heuristic
Evaluation for Mobile Computing. International Journal of Mobile Human Computer Interaction,
Vol. 1, No. 1, pp.20-41.

Dix, A., Finlay, J., Abowd, G. and Beale, R. (1998). Human-Computer Interaction. 2 ed. Europe:

Prentice Hall

Healy, J.D. (2003). ‘Excess winter mortality in Europe: a cross country analysis identifying key risk

factors’. Journal of Epidemiology and Community Health. 57, (10), p784 -789

DWP: Department for Work & Pensions. (2014a). Households Below Average Income [online].
Available from:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/325416/households
-below-average-income-1994-1995-2012-2013.pdf [Accessed on 13th November 2014]

DWP: Department for Work & Pensions. (2014b). DWP Winter Fuel Payment Bulletin 2014. [online].
Available from:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/355384/First Relea
se_Sept14 final.pdf

Guntupalli (2014) Fuel or food? A new slant on 'Healthy Choices": Policy Brief: Policy Commission,

Southampton.

Hevner, A. R., March, S. T., Park, J. and Ram, S. (2004). Design Science in Information Systems
Research MIS Quarterly, Vol. 28, No., pp.75-105.

Lloyd, J. (2013) Cold Enough: Excess Winter Deaths, Winter Fuel Payments and the UK’s problem

with the cold [online]. Available from: http://strategicsociety.org.uk/wp-

content/uploads/2013/03/Cold-Enough-Excess-Winter-Deaths-Winter-Fuel-Payments-and-the-

UKs-problem-with-the-cold.pdf.

Marmot Review Team (2011) The Health Impacts of Cold Homes and Fuel Poverty. [online]. Available

from: http://www.foe.co.uk/sites/default/files/downloads/cold homes health.pdf.

National Pensioners Convention (2011). Hills Fuel Poverty Review [online]. Available from:

http://npcuk.org/wp-content/uploads/2011/09/NPC-submission-to-the-Hills-Fuel-Poverty-

Review.doc.

Nielsen, J. (2005). Usability 101: Introduction to Usability. Jacob Nielsens Alertbox 2003 [cited 2005-
09-06 2005]. Available from http://useit.com/alertbox/20030825.html.

Page 92 of 169


http://www.ageuk.org.uk/Documents/EN-GB/For-professionals/Research/Living_on_a_low_income_full_report.pdf?dtrk=true
http://www.ageuk.org.uk/Documents/EN-GB/For-professionals/Research/Living_on_a_low_income_full_report.pdf?dtrk=true
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/325416/households-below-average-income-1994-1995-2012-2013.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/325416/households-below-average-income-1994-1995-2012-2013.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/355384/First_Release_Sept14_final.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/355384/First_Release_Sept14_final.pdf
http://strategicsociety.org.uk/wp-content/uploads/2013/03/Cold-Enough-Excess-Winter-Deaths-Winter-Fuel-Payments-and-the-UKs-problem-with-the-cold.pdf
http://strategicsociety.org.uk/wp-content/uploads/2013/03/Cold-Enough-Excess-Winter-Deaths-Winter-Fuel-Payments-and-the-UKs-problem-with-the-cold.pdf
http://strategicsociety.org.uk/wp-content/uploads/2013/03/Cold-Enough-Excess-Winter-Deaths-Winter-Fuel-Payments-and-the-UKs-problem-with-the-cold.pdf
http://www.foe.co.uk/sites/default/files/downloads/cold_homes_health.pdf
http://npcuk.org/wp-content/uploads/2011/09/NPC-submission-to-the-Hills-Fuel-Poverty-Review.doc
http://npcuk.org/wp-content/uploads/2011/09/NPC-submission-to-the-Hills-Fuel-Poverty-Review.doc
http://useit.com/alertbox/20030825.html

@

D7.4 Final Test Report lol Lab

Preece, J., Rogers, Y. and Sharp, H. (2002). Interaction Design: Beyond Human-Computer Interaction.
New York: Wiley.

Remenyi, D. and Sherwood-Smith, M. (2012). It Investment: Making a Business Case: Routledge.

Rubin, J. (1994). Handbook of Usability Testing - How to Plan, Design and Conduct Effective Tests.
New York: John Wiley & Sons Inc.

Venable, J., Pries-Heje, J. and Baskerville, R. (2016). Feds: A Framework for Evaluation in Design

Science Research. European Journal of Information Systems, Vol. 25, No. 1, pp.77-89.

Venable, J. R., (2006). A Framework for Design Science Research Activities. In proceedings of 2006

Information Resource Managment Association International Conference, 1344, M, K.-P.

Wilkinson, P., Landon, M., Armstrong., Stever, S., McKee, M. and Fletcher, T. (2001). Cold Comfort:
The social and environmental determinants of excess winter deaths in England, 1986 — 96.

[online]. Available from: http://www.jrf.org.uk/sites/files/jrf/ir101-determinants-winter-deaths.pdf.

Wiberg, C. (2003). A Measure of Fun, Extending the Scope of Web Usability. Doctoral Thesis,

Department of Informatics Umea University, Umea.

Page 93 of 169


http://www.jrf.org.uk/sites/files/jrf/jr101-determinants-winter-deaths.pdf

—]
o

D7.4 Final Test Report

Annex 1: loT Lab TBaaS: Usability Evaluation

This evaluation is inspired by the method cognitive walkthrough and the use of common
usability heuristics provides reflections on things that can improve the users‘ (in this case

researchers) interaction with loT Lab.

The identified issues are prioritized as high, medium and low to make it easier to start
addressing the usability issues. However, it is worth mentioning that the score “low” and
“medium” should not be considered as unimportant, rather as things that are not critical for
finishing a “user session” at the moment. It is our belief that all of the identified issues can

improve the user experience on a general level.

Note! The original report was made in a Google Excel sheet however, this report has been
created afterwards by mainly copying the contents (without any changes) and adding some

missing screen shots (which has a new date written out).

Front page in general

Hello josefinlassinanttiMY ACCOUNT AS RESEARCHER

loT Lab
Crowdsource The Future
Home Create a new research My research projects My budget allocation

loT Lab in a nutshell

» Join the wisdom of
the crowd
» Lead a research
My aCCOUNt i1 fesearcher
Get inspired ‘Ongoing research
My research projects

Create a new research
My budget allocation E =
Modelled testbed prove

» loT & Crowdsourcing

» Suppory/Tund loT Lab
research

» loT Lab project

Figure 23: IoT Lab Front Page
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Problem Suggestion Priority | Fixed or | Online
rejected | comments
It is difficult to Consider locating “Inspiration” and | Low, good
understand which of “Ongoing project” on a public area | long- suggestion,
the boxes that contain | (as well as in the private area), and | term no time for
personal information the rest only in an area that feels change
and which contain private. (I've made a quick sketch
public information. on how that might look like, see pic
below. /Josefin)
A front page usually If the information is public, why do | | Low, valid point
contains “news-like” have to log in? long-
information straight up term
without having to click
on news.
The page before login | Make a separate webpage for | Low, not
is a bit confusing since | TBaaS, which has public info on | long- possible
it's a merge of a the front page e.g.: 1) news and | term within  the
project webpage and a | tutorials, 2) on-going project that project
“service” webpage. are public, and 3) inspiration for duration
new  projects. The project
homepage should be re-localized
into perhaps an “About” area. See
suggestion below. /Josefin
The “Hello” username | Text wrap it or move the location. | Low,
welcome covers the See suggestion below. /Josefin long-
page title. It looks term
unfinished. DONE
The link "Home" in the | Change the link for "Home" to the | Low, valid point
left menu and the first | page after login (picture to the | long-
breadcrumb "My right). This makes the line between | term
account as logged in area more clear (when
researcher" goes to you need to log out to reach the
different areas. Both main "project page". This also
should link to the page | means that the need for the button
after login. If you have | "Start my research" disappears,
clicked "home" you which is good since it does not
need to click "Start correspond to why user would
your research", which | enter the area (e.g. exploring the
becomes ambiguous. | area, monitoring their research
projects, closing a test etc.)
There is no area for See suggestion to the right. When | Low, ?
adding and managing | showing different management | long-
resources, which areas, it is possible for the user to | term
might be something take on different roles. This also
you do if you are a means that the current text "My
researcher, a account as researcher" has to be
company or a public removed. Even if the idea of having
sector employee. the same account for these
different tasks might be something
that can be questioned, it also
makes it easier for the user and
possibly also for "back office"
administration.
The box "My budget See suggestion below. "My crowd Low, valid point;
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allocations" is difficult | funding" is made into a long- rename

to understand since it | management area of its own, and term it.or make
unclear whether it's the budget issues that has to do it clearer

about the funding for with "my research projects" moves

my own research into that area. See other

projects or if it's about | suggestions for that area.
money that I've
donated to other
interesting research.

Hels Usermame '
all,q‘ i
LW ¥

4 J /

Wad v b

My crowd fundings -+

AL
=~
-

Info: E.g. terms & conditions, About loTLab project, FAQ... etc

Figure 24: Sketch of suggestions for alternative layout of the front page (TBaaS usability test)

Frontpage/My profile
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c he -.,1_! orofi
MY PROFILE
€ Set my user account to accepts donations

josefinlassinantt

josefin.lassinantti@ltuse

Select provider —

Figure 25: My Profile Page
Problem Suggestion Priority | Fixed or | Online
rejected comments
by

What is “Select [ Remove “Select provider” or | High Agree!!
provider’??? And how | add a good explanation to what
does that relate to me as a | itis and why it is needed.
researcher?
The “public pseudo” option | Clarify about to what extent the | High All
brings uncertainty about | personal profile is made public researchers
what parts of the profile | and add a proper choice for the accounts
that is made public. What | researcher to make the are public
happens if | don’t want to | personal profile public. Also, (that should
be public? And is the | add info about privacy rules, or be included
researcher public even | link to the privacy & ethics somewhere)

though they don’t add a
“public pseudo”? Quickly
looked through the
“Privacy & Ethics” section
but couldn’t find that
information quick enough.

section but modify the info first.

It is important that the
researcher feels safe with the
privacy of their research

projects if it is in their interest.

Frontpage/Get inspired
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[OP RANKED RESEARCH IDEAS
Emergency Handling At ICT2015
the idea is to monitor and distribute people attending the event in case of emergency. the system monitors the
peoples location and distributes them in different routes for evacuation
4.19 Stars.
review 13
Noisy Cities
sensor noise level in cities all around Europe
4.1 Stars
review 19
Figure 26: Frontpage Get Inspired
Problem Suggestion Priority Fixed or | Online
rejected | comments
by
The section gives an | Make it clearer what this | Low Could
impression to give inspiration | section really is about. change
about how to use the loT Lab this into
service, e.g. tutorials and real ideas from
cases. Which turns out not to the crowd!
be the case.
If you are a researcher and | This area really needs to | Low Agreel!lll
start to explore loT Lab, you | be targeted and Needs to
are very likely to already have | explained better. Now it is be
grounded ideas on research, | just giving the impression addressed!
otherwise you probably | of something that is not There is
wouldn’'t be there in the first [ well thought through or no much
place. So seeing a list of non- | being updated at all. If use of
defined “ideas” at a very low | this info should target these
level without a proper problem | researchers in a serious ideas at
definition or even a name of the | way, it needs a total re- the
person suggesting the idea | structuring to give a more moment!

gets really confusing. They are
not even clickable for more info.
You don’t know if you ended up
in a tool for researchers or in
the student idea brainstorming
session. Also, you get no
information about what the
rating was based upon and who
performed it. It could be Santa
Claus, or the project manager’s
sons’ classmates, you just don’t
know.

professional and reliable
impression. If it s
supposed to target some
other group, it needs to
be clear. Personally, | see
this as a “News” article of
a previous event.
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Frontpage/Ongoing research

ONGOING RESEARCH

Search

Sort by: Start date End Date

Smart Sustainable Cities

& User Name:Mandat International ™ Dates: 25/08/2015 - 30/09/2016
B co : Mandat International s
mpany. =) Reasarch category:

& Beneficiaries: ITU, researchers, cities, citizens.
M Description:

The International Telecommunication Union (ITU) is developing @ homogeneous manner to assess how sustainable
and smart are cities. In order to ensure a close alignment with citizens needs and expectations, the
experimentation intends to collect citizens’ opinions and inputs in order to research: 1) How citizens could be
directly involved in the cities smartness and sustainability evaluation? 2) How the current Smart Sustainable Cities
(S5C) key performance indicators (KPls) are aligned with the citizens view?

= Objectives:

To determine the citizens view about the smart and sustainable cities.
» Research on Air Pollution
» Smart Hepia

» ekoNET usecase

Figure 27: Front Page/ Ongoing research

First impression was that this | See comment in
is an area for my own ongoing | “Front page in
research. general” about

clarifications.
The ongoing research | Add contact info and | Medium Already
projects gives little information | other interesting info, addressed
and there is no contact infoso | e.g. sensors  and some
you must contact them for | crowds used (if aspects.
more info. Info about crowds | possible). See if any
and sensors might have been extension is
interesting, as well as needed.
research field.
Really unclear why the | Remove it. Medium User is not
username is visible. anonymous!
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P

|

CREATE RESEARCH PROIJECT PROFILE
Research profile
Title* [ [Fitle
Start date Start date
End date End date
Description Description
-
Category Select category s
Objectives Objectives
7
Beneficiaries Beneficiaries
-
Optional remarks Optional remarks
y
* Indicates required field
Save

Figure 28: Front page/Create a new research

Since there already is a section | Change the | Medium
called “My profile”, it gets a bit [ page title to
confusing when the new research | “Create a new

also is labelled “profile”. A profile is | research

something describing people, and | project”

is just a part of a project.

Valid point -
we can
change it!
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Frontpage/My research projects

—]
o

User profile

Country
My researches
Show 10 [ entries

Titie

Testcase Josefin

Framtidsstaden 1

Testcase by Josefin

MY RESEARCH PROIJECTS

Name josefinlassinantti

% Status 3

Archived of® Set public
Archived of® Set public
Archived & Set private

Search: |

Showing 1 to 3 of 3 entries

Notifications

(e.g. alerts, experiments that have been completed)

Next

Figure 29: Front page/ My research projects

The status “archived” gives
an impression of a closed
and finished work, stuffed
away somewhere, and
raises  questions  about
whether the research project
is up and running. Also, the
red colour indicates that
something is wrong.

Change to “Not started” or
something related. The
phases/statuses | come to
think of is: 1) Starting up, 2)
Collecting data, and 3)
Handling data, and 4)
Closed. Remove the colour
marking.

Medium

The marker “Set public” and
“Set private” are confusing.
For the “Set public button”,
the lock is already open;
thus indicating that the
project might already be
public, and the same issue
with “Set private” but the
other way around. However,
the problem is that the
status is not separated from
the action.

Separate the lock icon to
visualise the existing state of
the project from the action
button to alter the state.
Thus, the button should say
(Set public or Set private),
and pressing that should
change the status of the lock
to the appropriate setting.

Medium

First column is empty, why?

If not needed, remove it.

Low

The button “create research
project profile” becomes
ambiguous because of the
word “profile”. It doesn’t

Change text on button to
“Create a new research
project”.

Medium
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align with the title of the
page saying “My research
projects”.

Given the vast amount of
work behind a research
project, a delete button here
almost feels disrespectful.

Consider whether the delete
button could be replaced by
something resembling a
slightly intelligent “closing
procedure” accessed from
within  the project, that
makes sure that e.g. data is
saved/exported, a report is
generated etc.

Low

Meta info about the projects,
e.g. dates and persons
involved are missing (even
though the researcher know
it does not work yet).
Number of data collections
would be interesting, and
the researcher wants to
open up the entire project or
click edit to see this info.

Consider to add one or
several columns with some
meta information.

Low

At the top, the breadcrumbs
states: “My account as a
researcher/...” sounding like
the researchers profile or
some account area the
researcher haven’t seen yet,
but it links to the start page.

Change to “Home page” or
“Start page”.

Medium

Notifications are now
located at the bottom of the
page, which presents two
problems: 1) they won’t be
seen if the list of projects are
too long, and 2) they are not
correlated to the actual
project.

Consider removing the
current solution and instead
add a notification column to
the project list. Notifications
should then be located far
right or far left | think. If
many notifications, a
notification window can be
opened.

Medium

Page 102 of 169




D7.4 Final Test Report

Frontpage/My research projects/Research Dashboard

lof Lab

Testcase Josefin
01/01/0001 - 01/01/0001

Nb of loT devices used

Title

Start date
End date
Description
Objectives
Beneficiaries

Optional remarks

RESEARCH DASHBOARD

Nb of participants

Nb of data collected

Testcase Josefin
01/01/0001
01/01/0001

Link to research profile

¥ Set project to completed

Figure 30: Front Page/My research projects/Research Dashboard

Problem Suggestion Priority Fixed or | Online
rejected | comment
by

When you’re in a project it is | Consider setting the name Medium

important that the name of the | of the project in the title, e.g.

project is clearly Vvisible, | as ,RESEARCH

especially if you have many on- | DASHBOARD: PROJECT

going projects. The | NAME” or something like

consequences of  making | that. See suggestion below.

changes in the wrong project

could be catastrophic.

As a researcher, they | Consider making it possible | Low

personalize the dashboard at | to upload a project profile

all. picture to strengthen the

visual appearance of what
project you are working with.
See suggestion below.

Ambiguous information under | Consider changing the | Medium

the “Test case...” means. Now | current research project title

it is some form of basic|to a heading for the data

numbers, what is the | collections, e.g.: “Data

usefulness of this information? | collections” and the

From a research point of view, | information under that to be

they are more likely in the | status info on the

status of their data collection | researcher's different data

efforts, e.g. surveys and sensor | collection operations.

interactions, than the mere | Number of e.g. sensors and

number of sensors or | participants can be stated

participants used. per data collection

operation.

What does “Set project to | Remove the checked box | Medium

Page 103 of 169



D7.4 Final Test Report

lof Lab

completed” mean?

icon in the button. (For a
more long-term solution, |
would recommend looking
into a proper
procedure/wizard for closing
a research project.)

The “Link to research profile” is
almost invisible since it appears
to be part of the data collection
table. Also it doesn’t work!

Fix the link, make it into a
proper button named “Edit
research profile” move it to
the “Research profile tab, at
the top.

High

RESEARCH DASHBOARD:Y

CROWD-DRIVEN CITY GROWTHT®
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Frontpage/My research projects/Research Dashboard/Crowd Interactions Tab

Research profile

Crowd interactions loT interactions Upload reports

List is empty

% Lime survey editor

Z Send survey wizard

Participants’ list wizard

s aens s sae  trus
‘ nam

All participants
Age
Gender
Hometown
Country

Education level:

.; Equal More then 56 v
Equal $ Female $
Equal = Hometown
Equal s Country
Equal v No schooling complete 3

Ama Emual Mara than TR

Previous

Figure 31: Front page/My research projects/Research Dashboard/Crowd interactions tab

Crowd interaction is most | All data collection that goes | Long term
probably not only related to | through a mobile phone | issue
making surveys, but also to | should be defined as

make the participants actively | “crowd interaction” (since it

use the sensors in their | requires a human being to

phones and just giving you as | interact in some way).

a researcher access to their

phone.

Tedious work to choose all [ Add an “all ages”, “all | High
ages, or all genders, or all | genders”, and an “All
education levels since you | education levels” choice n

have to add all e.g. ages | the dropdown lists in “step
manually. Also, it is | 2. Filter criteria”. Or, if a
impossible to add both the | non-choice, e.g. in age, will

gender female and male | lead to all ages being

(since there is no “all | filtered out, add info about
genders” choice. A message | that.

says “The condition for

gender already exists”.

Ambiguity about what | Clarify and unify the | Medium
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“+Participants’ list wizard” and
“View my lists” mean.

language by changing the
naming on these buttons to
“Define a crowd” and “View
my lists of crowds®. Add
info that relates this crowd
to the survey (if that the
point), by adding a discreet
info button.

Not possible to login to
LimeSurvey unless you
already have an account, and
it is not visible that you can
create a new account on the
login page that you end up
on. The link to the Lime
Survey page looks like a
footer, not like a link. Very
hard to see.

Under the button, add
some info that you need to
have an account, and a link
to a LimeSurvey
registration page (to be
opened up in a new
window).

High

A researcher couldn’t login to
LimeSurvey via the link in the
tab.

Make sure that the
LimeSurvey login works.

High

In the first set of drop down
lists there is just one answer
"equal" which seems strange.

Add more options or
consider changing the drop
down list to  written
information.

Medium

In the Age drop down list, a
word is misspelled.

Change "then" to "than"
(see picture).

Medium

NEW: Since this part of the
research  project handles
people, the system should
support researchers to
respect ethical aspects of
research. For example, from a
research ethics perspective,
the researcher is obliged to
save both the information
about the test (used as an
invitation) as well as the given
consent by the participant
(here crowd).

Make it possible to save
and later access (for
printing e.g.) the written
information sent out to the
crowd, as well as their
consent. This has to be
done per research study
and stored within this
"management area". This
also goes for all research
conducted  on people
mobile phones that is "loT
Interactions".

Medium

No support for conducting
research that aligns with
research ethics, e.g. making
sure that you have "informed
consent".

Consider just adding an
informative reminder to the
researcher when launching
a survey or starting a test
on peoples mobile phones,
about making sure that
actions for research ethics
has been considered. A
quick and easy solution on
a complex problem.

Low
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Frontpage/My research projects/Research Dashboard/loT interactions
RESEARCH DASHBOARD

Testcase Josefin
01/01,/0001 - 01/01/0001 Nb of participants Link to research profile
Nb of loT devices used Nb of data collected

Research profile Crowd interactions loT interactions Upload reports

loT experiments

Of Reserve resources
My resewcd e m

Show 10 [] entries

List is empty

Resource Resource Start End Include in
Node ¢ ® Name 3§ Provider & o ¢ dute ] egedment ¢
List is empty
Showing O to O of O entries Previous Next
+ Create a new experiment
loT interactions
Nb of rt pho
of smart phones Data

Nb of testbeds involved
@ =t ve Link to loT data manager

Nb of loT devices
Link to extensions manager

Link to loT resources /SLA manager

Figure 322: Front page/ My research projects/Research Dashboard/IoT interactions

It's not possible to add a | Make it possible for the researcher | High
request for "an informed | to get feedback on when the mobile
consent" from the owner of | owners has made "an informed
the "crowd" loT devices. consent" ("l agree..."). This must be
done per test sequence. Also,
consider moving all "crowd" loT
devices to the "Crowd interaction”
tab so that the management of
"informed consent" can be handled
consistently. Pure tech devices can
be "reserved", not privacy regulated
human interactions.

A tab in a tab gets very | Consider another layout solution, | Low
crowded. e.g. to add “Expired” to the list of
your reserved resources instead.

You can't filter out mobile [ Make it possible to filter | High
phones in the search | “providers”.
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function in an easy way
since providers are not
possible to filter.

The resource type list is
very difficult to understand.
If you don’t have a tech
degree, it is almost
impossible to use and there
is no information defining
the resources either.

Clarify the resource types with
some information.

High

Clicking in the info icon at
longitude/latitude gives
nothing.

Add a link to the info button or
remove it.

Medium

Don’t understand the point
of having a longitudinal and
a latitudinal map search.
And since the button “Show
resources on map” is
located under the list, it is
almost impossible to
discover.

Move the “Show resources on map”
button to the top of the page, and if
possible, integrate the filter
functions into the map (like in travel
sites).

High/me
dium

Once you located a (in this
case) a sensor on the map,
you can’t choose it, so you
have to remember the
name and identity of it and
go back to the list. Also,
you can’t get the location
so that you can go back
and filter the sensors. You
have to take notes of each
sensor and then go back to
the filtering to find it. That is
no way to create a crowd
were you would like maybe
hundreds of mobile
Sensors.

Make it possible to add a resource
from the map, and/or to get the
location for further filtering.

High

The distance function in
combination with the “get
position” did not work.

Check if it's working and add some
info on how to use it.

Medium

Once you've found the
sensors it would be nice to
be able to bookmark them
first before starting to set
dates for  reservation.
Because you don’'t want to
reserve anything before
you know that there are
sensors enough.

Add a bookmarking feature for the
resources so that you can find them
again and then manage them all at
once for reservation.

Medium

Difficult to understand how
the user can reserve a
sensor in  somebody’s
mobile phone without them
accepting the reservation.

Clarify the logic and agreements
behind this with some information.
See the first row suggestion.

High
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The researcher cannot
unreserved already
reserved resources or
change the reservation
time. Also, this is a function
that needs to work for a
bulk of resources since you
don't want to sit and
change every resource.

Make it possible to un-reserve
resources and change reservation
time in bulk.

High

Support for handling
devices "in bulk" is missing.
Handling each sensor as a
standalone takes a long
time.

Enable multi-choices for loT
devices.

Medium

Support for research

ethics.

See  suggestion in "Crowd
interaction" section.

There is no support for
checking that the resources
are still active after you
have booked them. There
can be sometime between
booking and use of sensors
and loT devices. Also
already used resources
cannot be cleared or
deleted from the list, nor
can they be reactivated.

Enable the functions "check

availability status”, "unreserve", "re-
activate" for the reserved
resources.
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Annex 2: loT Lab app: Usability Evaluation

This evaluation is inspired by the methods cognitive walkthrough and the use of common
usability heuristics and provides reflections on things that can improve the user’s interaction
with the loT Lab app.

The identified issues are prioritized as high, medium and low to make it easier to start
addressing the usability issues. However, it is worth mentioning that the score “low” and
“medium” should not be considered as unimportant, rather as things that are not critical for
being able to finish a “user session” at the moment.

Updates: 2016-06-07, the document is updated corresponding to changes in the app and a
control of the status of issues was conducted.

Finding the link for download by surfing the Internet

This route will most probably change if the solution becomes commercialized, but it aims to
reveal the number of steps that it required to actually join loT Lab. This is one alternative
route by using Google Play.

1. 2. 3. 4.
G000O0RNEeT4ull7|QR TSR 00 YemwasIaB T w1625
tab eu JonTrewadord & (D) e o c B
Join the wisdom of the crowd! :‘V‘:’q"l
2 is easy, fun and usefult iy i ! Google
Join loT Lab community and oy
experiments w
g - palen loT Lab

Crowdsoune The Future

5 6.
-~ B ¥4 -~ B ¥ d
., Google Play i‘
Nkt | o ']
o ab o
rI:TlH‘;
¥ ] t
]
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1. Surfing into iotlab.eu, clicking’Download loT Lab app” (expecting to directly entering
the download process, which does not happen).

Ending up at the project page and need to scroll to the bottom of the page.

At the bottom of the page, the user clicks the link "Download IoT Lab app” AGAIN...
and wonder what’s the point of seeing a QR-code on my mobile...

4. Getting really confused, the users ended up here because they hadn’t logged into my
Google-account on the phone and activated my credit card for the account.

Finally entering Google Play and is informed that this is a non-released app.

Scrolling down and getting a bit surprised and nervous over the text “Nu ar du
testare!” (before the user even accepted) and surprised to see the request for
downloading the app for the third time (wondering if this will actually be it?). Clicks the

link.
Problem Suggestion Priority ID.
Generally, it just takes too long time and | Provide a *faster” link to the | Medium 1.1
you shouldn’t have to think 3 times that you | download page. Otherwise, we risk
are actually downloading the app. losing the participants before they

even started.

The procedure above is not adapted to | Provide a quicker search way for | Medium 1.2
mobile use; too much scrolling and non- | mobile access to the app.
relevant info (QR-codes).

By reading the QR-code
7. 8. 9. 10.

w~ B Tl .ccooc...-.:v.u I | OOQOORNEA Y 440054

https.//play.google.com/

apps/testing/ .
uk.ac.surrey.ccsriotiab @

Surfing into iotlab.eu without logging in and finding the QR-code.
Scanning the code and choosing to open it.
Ending up on page that surprisingly includes yet another link to Google Play.
10. Scrolling to the link at the bottom of the page.
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Problem Suggestion Priority ID.
It takes too long time to download the | Add a direct link to the app in Google | Medium 1.3
app. This might have to do with the | Play.

current version being a test version.

Start Page

This section should be lower down in the document, but its own section was made here so
that the on-following section still would have a coherent structure between the section
numbering and the action identity in the table. The previous two sections about finding and
downloading the app were merged into one section.

Me s g St St nsbic Uty
Smant METIA
Fntntnies £ aages 4 FHIPLA

Smart HEA
carcamars & srawgee 5 THEFLA

The start page is separated into its own category since it shapes the user’s overall perception
of loT Lab and therefore, deserves special attention for what is actually on the start page,
what is not there and how it is structured generally. An overall assessment of the
functionality, the layout, the graphical design as well as what might be missing has been
conducted at the end of the entire usability and functionality testing as final reflections. These
are summarized in Design thoughts/directions up for discussion where an alternative way of
designing the start page, based on the user evaluations and TBaaS functionality, is
presented as a discussion material in Sketch 2.

Problem

Suggestion

Priority

ID.

Pic 2: When clicking the icon in the lower
right corner, that resembles a navigation
icon, the message “In order to proceed you
need to install a barcode scanner
application.” without any information about
why you need that and what it will be used
for. However, it works well with clicking OK
and being linked to a particular QR-
scanner.

Add information in the message
about why the barcode scanner is
needed. Also, the icon might need
some reconsideration since it looks
like a navigation icon. Why don’t we
have a QR-code icon?

Medium

2.1

The overall design and perceived aim of
the app (high focus on idea generation and
rating) does not align with the TBaaS aim
(performing research) as well as it could.

See a summary in Design
thoughts/directions up for discussion
where an alternative way of
designing the start page, based on
the user evaluations and TBaaS
functionality, is presented as a
discussion material in Sketch 2.

Low (in
the
future)

2.2
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The division between all surveys at the
start page and “My surveys” (accessible
from list) does not seem to work. When
clicking on a survey at the front page there
is no “joining” like in the case with research
projects. Also, all surveys end up in “My
Surveys” without any actions. Makes it
confusing and ambiguous. Also, when a
survey has been filled in, it doesn’t
disappear from the app, it’s still there and
possible to fill in again. The users filled it in
twice. Also, it can't be remove manually.
This  will  risk  compromising the
researcher’s data.

Rework the idea of how surveys are
supposed to be working, from where
and how. Also, the surveys need to
be related to a certain research
project.

High
(F)

2.3

Downloading the app in Google Play

Storage

Your kocaton

Camera

Network communec aton

Your accounts

See all

Hade

System tools

AMects Battery

Your appiecationg informatn

Metwork Comemunet aton

Your accounts

Page 113 of 169




@

D7.4 Final Test Report lol Lab

1. Entering the app-area and happy to finally to see an

install” button. Looks good with

a tutorial, even though I've probably seen it before.

Nice pics.

Big words such as “It gives you the power to change the world and the way we
understand it”, that makes me feel that I'm in charge of the process (which I'm actually

not).

Good info.

5. App permissions:

a.

Storage: Getting really nervous about “modify or delete” text, confusing what
the “USB storage” really is.

Your location: Makes sense for research project.

Camera: What does this actually mean? Will the app be able to initiate taking
photos and videos without my knowledge? Or does it mean that the app can
collect pictures and videos that | have taken?

Network communication: sounds reasonable for participation remotely.

Your accounts: Why does the app need access to “my accounts”™? What
accounts? What will the app be able to do?

6. App permissions, part 2

a.

d.
e.

System tools: “protected storage” there must be a reason for them being
protected in the first place.

Affects battery: Unclear how much battery affect it is

Your applications information: Closed other apps without the user being in
control of it

Network communication: Reasonable for participation remotely.
Your account: Unclear how is this different from the first.

In general, if it wasn’t for a really good cause, the user might have issues accepting this. User

expressed things like “That’s like everything”, “| would never let that app into my phone” etc.

etc....

AFTER UP-DATE, A NEW LOOK.

GQOCOCOCOORNT 40
€ loT Lab

C-R-2-2-2- L N § Rl §
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7. New look on the start page in in Google Play (replacing pic.1), with a text that was
hard to understand was a link to more info.

a. The old info about project. The “saving the world” rhetoric still sounds a bit
unreal and too much like marketing.

8. New info on usage on surf devices.

9. New look on permissions to “Accept”’ (expanded view).

10. New: Access to “Identity” is removed.

2016-06-07:

« First the “identity” in pic 10 seem to be removed, see pic11, while the other remain.

+ Later that day, on another phone, the GUI is back to the first version, see pic 1-6, now
with a lot more requirements on access again.

Problem Suggestion Priority ID.
Pic 3: The description of the Reformulate the text so that the Medium 3.1
participation is too formulated as a expectations are more appropriate.
process that is led by the participant, 2016-06-07: Suggestion for a new
rather than stating that the updated text. “loT Lab is a portal to
participation contributes to research. the opportunity for citizens around the
The text: “loT Lab is a research globe to participate in various
platform exploring the potential of research projects. You do that in the
crowdsourcing and Internet of Things | role as a data provider; that is to
for multidisciplinary research with contribute with your answers in
more end-user interactions. It gives surveys and with data from your
the power to the crowd to be at the mobile phone sensors, e.g. location,
core of the research and innovation acceleration or specific kinds of
processes. It gives you the power to sensor data that can be enabled by
change the world and the way we your mobile phone. By participating,
understand it.” you gain the opportunities of various
benefits. Welcome to IoT Lab to
check out how this works and then
join a research project of your
choice.”
Pic 5 & 6: The acceptance of “App Respondents needs to be able to High 3.2
permissions” is very vague and it's accept clearly stated “permission” for | (1 of 4 has
difficult to understand why the app each test that he/she chooses to been
needs access to all that, and there is participate in. This acceptance also removed)
no telling for how long time, or when needs to be coordinated with the
this access starts. Also, there is no information about compensations for
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information about what you as a participation. See also comment on
participant get for giving away the research ethics from the researcher’s
control over your phone. point of view, in the TBaaS
evaluation.
2016-06-07: One of four acceptances
were removed, but access to location,
photo /Media /Files, and camera
remains. Is it even possible to collect
these kinds of data from TBaaS, or to
admit them from the app?
NEW, Pic 7: Unclear link at start Consider skipping the marketing High 3.3
page, looks like regular text. rhetoric (“Join the power of the
crowd”) and just write “Read more
about loT Lab” instead. Make the link
look clickable.
A video is added.
NEW, Pic 7-10: Several users 1) Make the link to the IoT Lab High 34
stressed the fact that they were webpage more prominent, e.g. place
forced to click “Accept” before they it in the descriptive text. (Now it is
received any information about which | only visible far down at the start page,
organisation or what people they were | and not visible at all once you've
saying “Accept” to. They really clicked “read more”).
wanted to get a feeling of whether the | 2) Add info about what kind of
app provider is a legitimate organisation loT Lab is, that sort of
organisation and what they need this | information that creates trust and aura
permission for. “Who are they”, and of seriousness, e.g. that it's an EU-
Who's this Nikos?” were examples of | project (and as such brings validity
recurring questions. One person and trust).
didn’t want to download it at all unless
he was invited by somebody he
knew.
NEW, Pic 8: Users have difficulties A suggestion is to change the text to High 3.5

with understanding the purpose with
the app unless it is presented orally to
them. This might be due to the
Information about the app is too like
plain marketing (that people don’t
bother to read) and influenced by
internal project rhetoric. The text does
not speak directly to the users about
what they will get. This is really
crucial, because many hesitate to
even download it at all, also because
they don’t understand the “what’s in it
for me?”

something like this (even this example
really needs a professional eye :)):
“By downloading this app, you are
able to support researchers within
various domains to collect data and
information to their projects; that is, to
contribute with data that is enabled by
you and the sensors in your mobile
phone. This provides new
opportunities for researchers to
address important challenges and you
can be part of it. In some projects,
rewards are given, e.g. as donations
to charity or point for later use. As a
participant, you can also influence
researchers with your ideas for new
innovative research based on internet
of things; thus participating in forming
the future. Welcome to IoT Lab; the
world where research meets the
power of the crowd!” Or just make a
quick fix using the text from the first
slide in the presentation of the app
(pic 1 next section), then the overall
experience will be consistent.
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NEW, Pic 7-10: Several users Investigate whether it is really needed | Medium 3.6

pointed out the requested access to to request permission to camera and
the photo library and camera felt very | photo library upfront.

inappropriate and was way beyond
what they thought was OK. Pictures
are personal and private. It was
considered ok thought to take pictures
with the camera that related to the
research topic when requested to do
so, but not to give away permission in
general.

NEW, Pic 7-10: Two users pointed Consider revising that order. Medium 3.7

out that it was strange that the
acceptance came before the ethical
principles.

Examples on user feedback

One person said that he would be ‘really careful” when downloading this app because of all the permissions
requested.

“If someone | personally knew (or trusted) asked me to participate | would. | would never participate in
random projects, or even download the app on my own initiative. Unless maybe if it was for some project
that | perceived could potentially help society (a lot of individuals, for example refugees, children). Never,
under any circumstances, would | actively participate if the research was beneficiary to a private
company for example.”

The request to access the camera and photo library really evoked strong feelings about invading their
privacy, and one user (experienced in management of IoT projects) said that the design felt “unplanned”
and “not thought through”.

“Privacy issue is at the centre of my concern and | think individual has two choices, either he/she ought
not to use modern technology or face the consequence of privacy breach. | don't really believe in the
guarantee proclaimed by the developers to defend my privacy, even this app. But | dare participate
anyway. “

A social science researcher said this about the app when asked to consider both perspectives; crowd
and researcher: ‘| cannot see a situation where | personally would download this app and participate,
what’s in it for me? If someone would ask me | perhaps would consider it, especially if it was someone |
knew. The app is designed as if | would have on my own initiative would have downloaded it (actively
searching for research project to participate in), which is a situation | cannot see myself in as | explained.
I would like to have had it more adapted to participation as a respondent. The complete layout is based
on someone who actively would download it, which would mean that the researcher loses control over
who participates. There is nothing in the app preventing me from entering incorrect data. | could state
that | am a 57-year-old female, while I'm in reality could be a 16-year-old male.”

About motivation for contributing: “I think it is a matter of curiosity in the first place and | believe it might
develop my knowledge and scope of horizon.”

Discussions with social science users also reveal that doing research on people in a business
company context is highly likely to render higher requirements on privacy, that is, these
respondents might be restrained by company rules on permitting access to mobiles that
contain company information such as correspondence, access points to internal systems efc.
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Starting up the app for the first time
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No real interaction, more a phase for being introduced to the app and its purpose (apart from

slide 2 which is an agreement and the socio-economic profile which | actually missed).

2016-06-07: The default options are changes so that it is no longer default to join all projects,
sharing of sensors is also made non-default as well as the option to join market research.

Problem

Suggestion

Priority

ID.

Pic 2: The behaviour of this slide is not
consistent with the others, for this slide
you have to press “Accept” while you
are pressing “Next” for all the others.
Also, for this kind of design it is not
very common to have any other
features than “Next” since it is
designed as pure introductory
information, not as an agreement.
There is a high likelihood that the user
won’t even be aware that they have
signed an ethical agreement, which is
very unfortunate.

Remove the agreement from the info-
slide and make it into a proper “signing
agreement” procedure. Right now I'm
not sure if this agreement can be
signed on a one-time basis or if this
needs to be handled per test.

High

41

Pic 3: In the default options
/participation model its states that “I
am willing to join any experiment”. This
is very likely to put people off since it
gives people no choice or control over
their participation.

See suggestion 2.2.

Fixed

4.2

Pic 3: In the default options/Location
sharing it states that “Touch to change
location policy”, but you can’t touch or
change anything.

Fixed

4.3

Pic 4: In the Anonymised socio-
economic profile a lot of factors are
presented but not filled in without any
information about when or where the
user should do this. Also, there is no
need to show a page with missing
information, it is better just to add info
that the users’ needs to fill in their
personal profile and how this profile
info will be used. The text does not
look clickable.

The option to skip the profile is
problematic since you are never asked
to complete your profile after that.
There should be a status marker or
some kind of notifications that
remember the users to complete the
profile. Also, we should consider to
connect the profile to the use of other
functions, e.g. maybe it shouldn’t be
possible to join anything as long as the
profile is not complete. Also, make the

High

4.4
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text in the profile look like it's clickable
and changeable.
Pic 5-13: Although the design is very Add a slide for the research button. Medium 4.5
appealing and nice, the info and order | Text needs to be revised to include
of the slides presents some problems both survey and experiments in all
for the users. First, by setting the introductory information.
“Propose an idea” as the first slide, it
gives the impression of being the main | In general, the app needs to align
purpose of the app (which it's not). more with TBaaS in that the app is
Second, it says nothing about joining a | primarily for participating in research
research project (which is the key by contributing with data. Idea
aim), and the research button is not generation and ranking is secondary.
displayed at all. Lastly, it talks only
about surveys and not about
experiments (which is the wording
mentioned in the start-up and
description of the app). Altogether,
the purpose of the app is confusing
(also, see user feedback below). A
general question: Does experiments
equal sensor data? If not, we will need
to be clear about the difference
between experiments and surveys.
Pic 10 & 11: The “Next button” is Move the position of the text. Low 4.6
covering the text.
NEW, Pic 3: One user pointed out that | Check if this is true. High 4.7
it might be illegal to make a “pre-set” of Fixed
choices, and compared that to doing
that in regular sales (that is, if you as a
consumer need to make an active
choice to say no to the offering/pre-
settings to avoid buying something) is
forbidden at least in Sweden.
NEW Pic 4: Users had problems 1) Change to both to “Personal profile” | Medium 4.8
understanding the word “socio- to make it more clear what it really
economic”. Also, it doesn’t correlate to | about that is corresponding to the
the wordings in the app “Profile socio-economic profile a researcher
setting”, which also contains a lot more | needs.
settings than what is shown here in the | 2) Also consider making a separate
info-slide. “Mobile settings” (or something similar)
for the setting that relate to battery
time, etc.
Pic 14: When writing the country, it Change manual input of a country to a | High 4.9
done manually, not from a dropdown pre-made dropdown list, which is both
lists, which is likely to cause problems | faster, reduces cognitive load and
in the later database search of errors. Make the keyboard appear
respondents (by TBaaS users) due to | directly when one option is chosen for
the possibility of spelling errors and editing and include automated
such. capitalisation of words.
Also it takes a bit too long time to have
to click twice to be able to get the
keyboard visible.
Pic 4: Change the skip/next button to a save | Medium 4.10
1) There is no save function for the button if the profile is filled in. It makes
socio-economic profile, nor is it the user have control over the process.
connected to some sort of account, And when the profile is saved, a
which means that if the user deletes message something like:
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the app and downloads it again, the
data transmitted in various projects
risk being worthless since it will be
impossible to connect the user to their
data again.

2) Then they are seen as a new user
by the system.

Also, it is possible to click the “skip”
button when the profile is filled in, even
though the data is saved in the app.

“Your profile is now saved, but you
can access it again from the upper
right corner and change and add
information.”

Examples on user feedback

“After installing it | do not think that | would think twice about privacy. The only thing is
if it would be possible for other users to gather data from me without me knowing
about it. If | was promised that data was only collected to projects | have approved to
be a part of | would not think twice about it.”

In general, people like the design on the “spotlight” presentation. Even though many
of them instinctively tries to click the screen on pic 6 :)

When asked about the perceived aim with the app: “This app for the those who would
like to set up loT based experiments and for those who would like to take part in
research ...”

About the app in general: “l think it is a bit privacy invasive. | am sure (or not) it is
anonymised but probably info has been presented once you set up an account. | don’t
remember if | saw that info since | installed it a long [time] ago but tried to [access]
privacy info on the app again and could not..."

After going through the app and its functions, one user concludes: “To me the app is
designed as something | am supposed to use. This is confusing since | thought that
the app would be focused on gathering data. If | accept participating in a research
project | would like the app to convey this, and have a more “passive” design. The
current design gives me a false sense of being able to initiate research or similar. To
me the app is just a “gateway” to the information that the device can share, as well as
answering the occasional survey or leaving comments/answering interview
questions.”

One user described that he thought he was going to see a much simpler app, just
stating that “Welcome, you've been invited to participate in a research project” and
that the app should evolve through that experience in a much more concise way. In
this, he also reflected on that it seemed like the app was made too complex (because
users are very picky with time) and the TBaaS was made too simple (researchers on
the other hand have time to elaborate and try out things).
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Add Idea
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1. Entering the app’s start page.

2. Clicking “Add idea” and thinking that the mobile phone feels a bit too small to add an
elaborated description to an idea, and that users would like to add pictures, sketches
and maybe documents. But if the idea shouldn’t be much elaborated, the phone
works. Otherwise, if the user were serious about it, they would like to make a “proper”
idea contribution via a computer and maybe relate it to

3. Continuing... (More categories are added in pic 3.)
Continuing...

5. The users finished adding my idea and now reflect on the fact that nothing in this
process asked me to specify which sensors or other types of loT Lab devices should
be used. And why was my location important?
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Pic 2-5: The idea generation function | Make it possible to add your contact | High 5.1
fails to create a setting for a dialogue | info to enable a dialogue.
about the idea and set the ground for
on-going discussions since the ideas
are anonymous and without contact
info.
Pic 2-5: The idea generation function | Consider making it possible to post Low 5.2
does not support the posting of more | more elaborated ideas from the
elaborated ideas since you can’t computer, which includes uploading
upload any files, being more specific on which
sketches/documents/pictures or sensors that could be included and
relate to any specific which offers a non-anonymous
sensors/devices/crowds. Also, the dialogue with researchers and other
mobile phone can be questioned as crowd-participants. The dialogue
a channel for these type of ideas and | should be able to distinguish
this might be better suited to do from | between researchers and crowd.
a computer.
Pic 2: It is difficult to write an idea Make it possible to switch between Low 5.3
since the keyboard is covering the seeing the keyboard and to hide it.
screen all the time so you can’t see
what fields that are not filled in.
Pic 3: Choosing categories for the Consider expanding the options for Low 5.4
ideas might be very difficult for an “tagging” the idea, e.g. to have
everyday user, and it might be better | categories in a dropdown list, to
to add more and different options of | enable hashtags, and to enable
tagging the idea. choosing certain projects from within
loT Lab.
Pic 1: The “add idea” is left like an Consider if the “add idea” function Low 1.5

own island and does not present any
connects to other activities like
responding to idea requests from
projects, or as a dialogue tool with
researchers.

should be embedded within other
functions in loT Lab, e.g. in each
research project, or as open
responses to questions in different
forms. See also an extended
discussion on a more social media
lookalike idea dialogue in Design
thoughts/directions up for discussion

and Sketch 3.

Examples on user feedback

e One user was sure that his identity would automatically be seen in the idea, since the
app had requested access to his identity, and was very surprised when this turned out
not to be the case. Then the user wondered what’s the point in giving away an idea if
you can have a dialogue about it?

e Another user with a background in supporting start-ups were very inspired the idea

generation feature, and immediately saw possibilities for companies to post

“challenges” to the crowd here, much like the sites like
http.//www.globalinnovationexchange.orq/, that is, with an attached monetary reward

to the winners.

o  “May be adding some aspects like a forum or platform where individual participants
could discuss (peer to peer) about ideas, innovation, research, and so on before
submitting their ideas to the loT Lab.”
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Rank Idea
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1. Entering the “Rank ideas” area.

2. Exploring ideas by clicking on them and reading about the idea. Multi-level filtering
function in the upper right corner. First by Category/Status/Participation. Category
gives a long list and it is difficult to see how many ideas there are per category (no
idea for choosing an empty category). Status gives the options
Running/Ended/Waiting for approval. Participation gives the options Participated/Not
participated yet (however, the outcome seems to be the same in both cases).

3. Clicking the suggestion, the user want to vote for. The user would also like make a
comment to either say why they like the idea or to add a suggestion that extends the
idea. Also, the user would like to know who posted the idea since they would like to
have a dialogue about the idea. Maybe co-operate...

Rating...

Feedback on rating.
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Pic 6-9: Just rating ideas without Enable non-anonymous comments | Medium 6.1
understanding who posted the ideas and | when rating the ideas that can in
without being able to commenting them turn be commented on by the idea
fail to take in the innovative possibilities generating person.
that communication brings.
Pic 1: There is lack of possibility for a See also an extended discussion on | Low 6.2
dialogue rather just mere rating. a more social media lookalike idea

dialogue in Design

thoughts/directions up for

discussion and Sketch 3.
Pic 2: The filtering functions is very Change the disseminated filters into | Medium 6.3

complex and confusing, since there are
multiple levels and if you choose one of
the first three, you can’t go back and use
the other filters, which means that you
can filter only by one of the three
options, not all of them at once. Also,
participation raises some questions about
how to participate in an idea, which does
not seem possible. Also, the participation
options deliver the same outcome, so it
doesn’t work.

one window where you do all the
choices at once, which will make
the filter function work properly.

(F)

Examples on user feedback

o “More description of the idea would be more helpful like what sensors involved and

what it is going to be used for.”

o Another user with a background in supporting start-ups were totally against ranking
ideas in general and argued that rankings fills no need since it's a subjective view
without respect for the idea context. On the contrary, the user argued that rankings

can be harmful to the idea generator, or they give no info at all since they are

anonymous.
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1. Entering “Around me” area.
2. Clicking OK to the location dialogue.
3.
are marked.
4.
5.

Message after having shut down the app after making the “location consent”.
The user returns to the map and wonders what this means. Is it people, projects or

lof Lab

“Location settings” emerge and when the user clicks the first box and all three boxes

something else? Sensors where not an intuitive guess. Starts clicking the red pins
and receive very scarce information but they understand that there are sensors of
different kinds and then starts wondering why mobile sensors are not visualised as
people so that the user can differentiate them from non-humanly managed loT Lab
devices/sensors. What should the user do with this information and what kind of

sensors are there?

Pic 1: The “Around me” button is very | There is no easy solution for this but Medium 7.1
unclear. This function has double possible strategies might be: 1) To
purposes: 1) to find other people in handle the communication need in
the crowd to communicate with, and relation to idea handling without a
2) about exploring loT resources and | map (which means that it must be
getting ideas for new research. Users | possible to add contact info, make
were also ambiguous about this comments and have a dialogue), and
function and what it really showed. 2) To connect the map to the
exploration of loT resources and
make that part of the idea creation
area. — Consider renaming the
button “Explore loT resources”
NEW Pic 5: Most users lack some First add info about the aim of the High/Medium | 7.2
interactivity in this function, to be able | page, e.g. maybe by adding a pop-up
to filter the sensors in different ways displaying the aim “Here you can be
and understanding why they are inspired by the data generating
shown this information. sensors and mobile phones around
you” (with the option “Do not show
again”).
Secondly, add a filtering function
including e.g. range from you
position, type of sensor, mobile
phones, sensor currently in tests,
etc....
The app crashes when trying to enter | Make it not crash! High (F) 7.3
“Around me”.

Page 126 of 169




@

D7.4 Final Test Report lol Lab

Examples of user feedback

e “Did not understand what that was...”
The users have various ideas about what is actually shown, some thought it was the
ongoing projects, others thought it was other test participants that you could chat with
(which first triggered happiness and engagement, only to later change into
disappointment when it was discovered that he could only look), and some thought it

was sensors. However, none were clear about the aim and function of “Around me”.
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1. Entering the “Researches” area.

2. Viewing the on-going research studies and wondering why the projects are archived,
which the user interprets as being closed.

3. Choosing one project that sounds interesting and receives some info but they would
like to hear more about the project, e.g. from what university or organisation, which
professors or other people are engaged and also, since this entire app is about loT
device interaction. The information is missing about what |oT resources have been
used. That would be interesting and learning information that could spark my creativity
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and get inspired in posting new ideas.

Pressing an icon without really understanding what will happen, the user gets a “Get
involved” message that tells them to “about enter this research”. However, it's not
clear what this means? Just viewing the contents and data in the project? Becoming a
respondent in the project? The latter is confusing since the users got the impression
that these projects would use their data based on the “permissions” they gave them
earlier. Also, there is no info on what sort of people they are looking for so it is unclear
if the user has the right profile. This is possible also in “Archived projects”.

The user has entered the project it is difficult to discern any difference. What have
they entered and what do they participate in? How do they leave the project if they
can’t find it again? What happens if they leave? For a research project it is expected
with some kind of introduction to my participation that tells the user what this is and
what is expected of them.

In the new updated version, the date for a research project is changed to a timeframe

instead and the list does not display any “Archived” projects any longer.

It is possible to enter an archived Make it impossible. Alt 1: Remove the | High 8.1
project. icon. Alt 2: Add a dialogue text if the Fixed
icon cannot be removed, e.g. “Sorry,
this research experiment is no longer
possible to join”.
The term “Archived” has been See comment in TBaa$S evaluation. Low 8.2
commented as not the best choice in
the TBaaS evaluation.
The page lacks filtering positions Add a filter function that allows the Medium 8.3
based on e.g. to be started/on- content to scale up.
going/closed projects (affects TBaaS),
research area, most popular, most
recent etc. The current design works
as long as there are just a few
projects, but it is not a scalable
design.
Pic 3: There is not enough information | Extend the information necessary in Medium 8.4
about the project in this view since you | the TBaaS.
get no understanding of who is driving
the project, or from where. A project
should not be able to launch to the app
without this info.
Pic 3: The icon for joining the process | This is an extensive issue to solve, Medium 8.5
is unclear and it probably is not which requires some elaboration. But,
enough with just an icon for joining a just adding some more information
project, because you have no idea of about “participation” (rather than the
what is expected of you, what will ambiguous “enter”) in close correlation
happen, why you could join and for to the icon, as well as an optional
how long time your presence and wizard-like introduction to what this
participation is requested. Also, this means (e.g. that you will now find this
conflicts with the image given at the project in the left menu under “My
start of the app which signals that you | experiments” is really valuable).
have already given all permissions for
accessing your phone, so what more
is needed?
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Wordings are not consistent within the
app. In this area, the term
“researches” (which is badly spelled)
are used, but the corresponding area
in the left many is called
“Experiments”. And then you have the
surveys... In total, you get quite
confused.

Rename “Researches” to “Research
experiments” to increase
consistency.

High

8.6

Pic 5: The word “Dismiss” makes the

dialogue unclear... what is dismissed;
my participation in the research or just
the dialogue window?

Rename “Dismiss” to “OK”.

High

8.7

Pic 6: Even when you have joined a
research project it doesn't disappear
from the list, and looks like it's possible
to join the project once again.
However, when the user clicks the
Enter icon, they instead leave the
project, “Leaving? You are about to
leave this research. Press OK to
confirm.” This is very confusing and
has a negative effect on the user's
sense of control.

Once a project is joined, it should be
removed from the list and end up in

“My researches” and from there you
can choose to leave the project, but

not from an enter icon. Related to id.
8.10.

High (U)

8.8

Pic 6: When a user tries to enter the
projects “Smart Sustainable Cities” or
“ekoNET”, the user gets stuck
because the text is so long and there
is no scroll functionality so they can’t
get down to the Join button.

Add a scroll functionality so that all info
and buttons always are available.

High (F)

8.9

Pic 6: When trying to enter “My
researches” after adding a research
project (Air pollution), the app
crashes.

Make it not crash!!

High (F)

8.10

Examples of user feedback

e One user interpreted the “Join” function as the starting point for participating in a “Join
from the left panel says "to be implemented” ... so did not work for me”
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Left menu

1. 2. 3. 4,

a000QNenY 4

{ A0 Q0Q Q¢ NY 4n

Q000 eQNe Y 4.

Q0CQ0eQUVUNY 4.

= loTLab € loT Lab +2. | € MySurveys = Survey

Lmart HEPA @
Lcarcrmers & sragpe B THEPLA

‘q\!

a0C0e&#OVUY .. 8-

aQ0QOQNeEY
: € Idea Proposal

i My experiments:
[ "to be
implemented”

Join:”to be
implemented”

—_—

Clicking the menu icon.

2. The menu presents a list of choices for the user and some of them react on the fact
that one of them is called” My...” and causes uncertainty if this is experiments that
they participate in or if it's experiments that they have launched themselves.

3. Clicking on “Surveys” and ending up in “My surveys” where information about the

surveys, e.g. date when added and date when it has to be finished is missing. Also, a

filtering function would be nice.

4. Clicks the survey and ends up in a page with so small a text that it is very hard to
read.
5. Clicking the “My experiments” but it is not implemented.
6. Clicking the “Around me” and ends up in the same map as before.
7. Clicking the “Join” but it is not implemented.
8. Clicking “Proposal” and ends up in the same idea proposal as before but with an
inconsistent naming.
Problem Suggestion Priority ID.
The blue picture does not feel Make the design in total consistent in Low 9.1
consistent with the rest of the app. choice of colours and design.
Pic 2-3: Inconsistent naming between Change the menu naming to “My High 9.2
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pecr e Pt

“Survey” in the menu and “My surveys”
later on.

surveys” to align with “My experiments”
as well as with the on-following page.

Pic 4: The survey must have been Fix the problem. High 9.3

implemented in the wrong way Fixed

because the actual survey (in a mobile

adjusted design) should appear so it is

possible to fill it in.

Pic 2: A lack of information in the menu | Add notifications/badges that tells the Medium | 9.4

if the user has any surveys or number of things to attend to, e.g.

experiments that needs their “2)".

attention.

Pic 8: Inconsistent naming related to Rename to “Add idea”. High 9.5

the “Add idea” button. Fixed

Pic 3: Doing surveys... See issues described in Start page Start -
page

Pic 7: Unclear what this means, but Rename “Join” to “Join research”, butit | Medium | 9.6

obviously it was joining research, which | also needs to be different from the

means that now there are three ways research on the front page and sync

to access and join a research project with “My research”.

which makes it very unclear.

Managing settings (upper right corner)

1. 2. 3. 4.
COORGRTAT 4 BoLEAABDT 1|RéS=Abe0T CQOORGEEAT
RSN . settings < App Settings € App Settings < Motion and Context Sensors

SHARING POLICY

R e
= -
Exit

Motion and Context s:

Zquch to change sens

ocial Sensors

OTHER

Content Translation
Se nable aut

Smart MEMA

BUtoms
coromees & érergee & FHEPLL

SERVER PREFERENCES

5. 6.

XX Erryerrig LU AL L LL RS L

€ Profile Settings

SOCIAL SINSORS
2 =] ] MY PROFILE

()

MOTION AND CON

) -

o Location
SIRVIR PREFIPENCE S

Accelerometer
Magnetometer
Gyroscope
Light

09:59

BEd=mAALSET

€ Profile Settings
PARTICIPATION POLICIES

Participation model

join any

Cor

ctivity model OFFLOADING POL

Market-focused research
T 1 business-related

NOTIFICATION

Vibration

Sound

Play sound when n
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9. 10. 1.

a9oReVNEY U ARG NEAT 4 | a9eReN=ATY 4 | a9 RARIEATY 4

Agriculture
Energy

Environment Health

Human nghts and
humanitarian

Scence
Sociology and social
inclusion

Sports and lessures

Transport and mobelsty
Cancel o

17. 18. 19.

QPORNe=AY . QGORRNOEAT N0 QAQORGN=AY 4 AQQ9eRRNé=AT 4

€ About loTLab € About loTLab = About loT Lab

About loTLab Server Errorin '/
Touch to access the basics behind the App!]c"‘l |0n
project
WS ourcing Consortium A potentially dangerous
TR e " Who is involved? Request Path value was detected
from the chent (&)
PP S.t.]:tuiili‘s-m-mn-—v Need help? s o St Plam i & By ing yOu W %
s .= e Dy ™= | your account from loT Lab and
WHO WE AL Website .-vm - P cote your generated data
Touch to access the website of the """'_—9"'"". Systomn S pfiuaptn & putetely
About loTLab piciect g s P2 v man dreted Vo P cho i
b 15 access he Basecs behend e e
Conac 3 Application Version
" 24
" .

Delete account
Touch to delete your loT Lab account

Pic 6: User had problems saving the Check if saving the profile works. Medium 12.1
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profile, however this is not verified if a
lack of Wi-Fi was what caused it. Unsure
of what the aims are here for the app.
General: If the app for some reasons is Add an account for the High 12.2
removed from the phone, all data and users/respondents in which you can
personal profiles are lost. For a log in and out and thereby keep the
researcher conducting a data collection, data intact.
this is likely to be a huge drawback.
General: A lot of the information in this Consider: 1) adding explanatory Medium | 12.3
settings area is quite difficult to information to each specific setting
understand for non-tech people and about what happens, what is
creates a feeling of unsafety and affected (use in this app vs all other
discomfort (which is what happens when | use of the phone), and 2) change
you don’t understand). The lack of the click box design to a design
supporting information makes labels like where you toggle between written
“battery”, “sensor engagement” and alternatives (which specifies all
“Offloading” generate more questions options).
than answers.
General: Those settings that has no Add e.g. a “>”, “to the right, Medium 124
check box looks just like pure indicating that there’s more to
information, it is not clear that they come | reveal, see ex from Facebook
with options or more info. settings below. (In English: Friends,

Events, Groups)

Vanner
Evenemang
Grupper

General: It is unclear how all these This is a very difficult issue since it High 12.5
settings affect participation in various touches upon the whole design
projects. Many users were very clear strategy for the app; a user
about that they wanted to determine the complies with everything at the
access to the phone per research project | beginning, not per project. See
and were very positive to certain projects | sketch 1&2 for some thoughts about
and rather reluctant to others. this, even though it is not likely that

we can solve this issue right now.
General: It is not possible for the user at | Add a function resembling “check Medium 12.6
the moment to check which of all these your sensors” that removes the
sensors are actually available in the sensors not available and leaves
user’s mobile. This causes insecurity the user with a fresh list of
because you don’t know if there is any sensors.
point in bothering about e.g.
“Magnetometer” (pic4), and insecurity
leads to distrust and ambivalence. In
general, as a user, you should not need
to see things that is none of your
concern, it's just a “noise factor”.
General: In some specific research Add a specific setting for importing Low 12.7
projects, it is possible that the users will or adding external sensors, and to
have to add an external sensor of some check that they are actually working
kind (probably very innovative:)) to the (since you can’t really be sure).
mobile, and today there is no way to
handle such scenarios in the app.
General: Considering the full amount of Consider putting the more technical | Medium 12.8

settings and their high technicality in

settings under “Profile settings”
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combination with just “everyday” users under an “Advanced settings”

from all sectors/levels of society, it is just | instead. Also, see sketch 1&2 for an
too much and too complicated. Also, itis | alternative approach based on a
very likely that from the researcher’s default setting which is adapted per
point of view, having the users differing project.

too much in settings (e.g. when sensors
are transmitting/sharing) might cause
troubles in the validity of their data
collection because the data will not be

comparable.

Pic 12&13: What the difference between | If they are the same, remove one of | Medium 12.9
“Sensor frequency” and “Sensor them, otherwise add information to

engagement”? Are they doublets? differ them.

Pic 17: The link to the website does not Fix the link and why not put the link | High 12.10
work and should also have a more at the top of the page.

prominent placement.

Examples on user feedback

e One couldn’t get the personal profile to be saved, it just disappeared. This might have
to do with the app being off-line (no Wi-Fi), but I'm not sure.

In general, there were very few comments on the setting parts, maybe they didn’t see it or
they thought it was unimportant.

Design thoughts/directions up for discussion

After taking a look on the broad and general challenges stated in first section, and considering the
range and differences between each identified problems from the user point of view, | have given this
some thought on how to formulate design recommendations. And since a picture sometimes “says
more than thousand words”, I've decided to do a sketch. However, I'm well aware that this is neither
the time to do major re-design or the time to properly discuss how such a re-design should look like
(should we have the time), but it is my experience that sketches like this also can make it easier to
address minor changes in the right direction. So, it's not my intention that these sketches should be
realised, it’s just an effort to try to communicate the findings from the user evaluation graphically. See
this as something that rather points out the design direction based on what the user thinks. Maybe it
can be used as input in discussions about new projects based on IoT Lab. Please feel very welcome to
comment!

+ Sketch 1 Starting up the app: Instead of having to accept a long range of permissions when
downloading the app, which creates a very high threshold for some users (and we risk losing
them), this sketch is based on the user first downloading the app without any demands for
permissions at all. Instead, when starting up the app, a wizard guides and explains the aim
with the loT Lab and lets the users start with simple things such as creating an account and
creating a personal profile. This gets people into the app in the first place. An alternative
design (and probably recommended) is to let both the account and the personal profile be
voluntary here, just to enable the users to enter the app and explore it to feel safe and in
control. Doing more than watching should then request the user to sign an account, fill in their
personal profile and make default privacy settings. Then they can start.

+ Sketch 2 Design to support the key aim; contribute to science: This sketch deals with the
problems of discrepancy of aim between app and TBaaS, the problem with informed consent
per project the user participates in, and the different parts of a project being scattered across
the app. The sketch also tries to show how an increased feeling of control over the research
participation could look like, as well as an increased understanding of what needs to be done
and what current status of different activities are. For these reasons, the home page is set to
be your own participation, which should be the most important part of the app, with “your”
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projects in condensed view (able to be expanded to reveal all information). To display the
status and characteristics of the project, a range of symbols/info are added; 1) status info (On-
going, Closed, Up-coming) with dates, 2) an icon showing if passive data collection/sensor
data is being used in the project (ON/OFF), 3) an icon showing if survey questions are used in
the project (ON/OFF), 4) Info on acquired points, and 5) the specific privacy setting for that
project (shows what is requested by that particular project).

+ Sketch 3 A merged area for ideas: The current functions “Propose idea” and “Rank idea” is
merged into the same page because they are about the same thing. Also, to increase social
interaction and creativity, it could be fruitful to borrow the layout from social media apps such
as Facebook (which is about communicating your thoughts, having a dialogue and ranking).
This would probably also increase the sense of recognition and of how this works.
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Figure 33: Sketch 1 (App usability test)
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Annex 3: loT Lab Video Use Case—A usability and feasibility test

This test aimed to investigate the feasibility and usability of the Use Case presented in the
loT Lab video commercial used on the www.iotlab.eu page, which aimed to present the
functionality to viewers in an easy manner. It was deemed important that we ensured that the
presented Schoolteacher Case in the video actually could be performed, or if not, which
remaining issues we needed to address. To be sure on what actually was said in the video,
the entire dialogue in the video was transcribed and analyzed. Below you will find the video
transcript, with corresponding screen dumps (directly below the transcript) and the analysis
results.

Transcribed text from video Analysis and reflections Problems ID.
[0.00] “Want to [meaning the Why call it “smart community”? Low V1
crowd]: Researchers most often want a — Consider what
e Support and take part in representational selection of people, kind of signals
research activities, not only the smartest persons. Also, that is sent by

e Join a smart community, | the wording “smart” might put people using the term
e And contribute to address | off or create the feeling that you have | “smart
important issues and build | to be entrepreneurial, creative or know | community”
a better world. everything about what IoT is (which
Or you might be interested in quite many don’t have a clue about).
[meaning the researchers]:
e Lead aresearch
e Collecting data for your
research.
loT Lab is here to make all this
possible.
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loT Lab
1 .
Support and ) _ Address Collect data
take part smart community important issues foryour research
in researcfﬁ:ctivities
.9_1},92
Makes all this possible
P o) 0:16/3:00 - [ ST Tuhe S

[0.18] Wonder how it works? The app says “Add idea/Rank Medium V2

By using the loT Lab smart
phone app, you can [meaning
the crowd]:
e Propose aresearch
e \ote and rank

idea”, which is not the same thing

as proposing a new research.

Actually, the word “research” is not

used in these two functions.

Add the word
research to
“Add idea/Rank
idea”, or make
the functions

research ideas part of the
e Take part in research research
projects function.
loT Lab Qo »

P < —. 0:30/3:00

& Propose aresearch

™ Vote and rank
research ideas

& Tokepartin
research projects

(- [ S (1 Tuhe

4]
Ld

...by providing your mobile
sensor data. E.g. by providing
noise or pollution level data,
you are directly helping the

How many reqgular citizens
understand how they can share

noise and pollution data from their

“sensors” in their mobile phone?

Medium.
Consider adding
information
about how

V3
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researchers that are part of the | How many have an equipment for | citizens can
community. pollution measurement?? The risk | share data they

is that people think that “but | don’t | don’t have

have that equipment, so I'm (pollution data),

probably not the target group” and | e.g. maybe by

choose not to join. getting sensors

from a project?

loT Lab

P o) 034/300 \

e,

[ ST Tube

[0.40] loT Lab provides you
with the results and points. In
some projects, these points
can be exchanged for real
vouchers and money donations
for charities.

Where are the research results
presented to the app user??? And
these “points” are not visible
anywhere in the app as | can see
(only listed in the Smart Hepia
case). Also, there is no info section
in the app where you can read
about this. And there is a high
likelihood that they will want to get
a grip on particular this thing, the
money.

High. Does not
work.

Add a place for
your earned
points in the
research that
you participate
in. Add general
info somewhere
about how this
works.

V4
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Crowdsource The Future

B wlld [l
[0.50] Hi there, I'm John, a In TBaaS today, it is not possible High. Does not | V5
school teacher and also part of | to add your own crowd (here: work.
the IoT Lab crowd. I'm here to | school members), neither people Make it possible
tell you my story and show you | to participate in surveys or people | for the
how each of us can contribute | to share sensor data from mobiles. | researcher to
to identifying and solving add his/her own
problems related to noise, What you maybe can do as a crowd, without
pollution, energy consumption | researcher is to launch a survey or | adding socio-
and many more that we experiment, and use your own economic data,
encounter in our communities, | tools (mail, Facebook, efc.) to because they
In the school | work in, we make your wanted crowd to will not have
identified energy consumptions | download the app and join your that data.
problems. Our main challenges | research. However, you will not be
were: in control over the study since the
e To manage the “‘wrong” crowd can join, and it
research process won't fill up the crowd for loT Lab.
e Involve the
community in school | Also, the TBaaS does not support
members any interaction with the crowd
e Deliver experiments, about potential add-on sensors to
and use in the test.
e Gather results.
o ~»

» .‘D — 0:57 / 3:00

research process

P o) =—e 176/300

B & wid [

Manage Involve

community members

[1.19] So we chose the loT

1) When you propose a research

High. Does not

V6
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Lab crowdsourcing platform (or an idea really), which you only | work.

and proposed a research. can do in the app, you are 1) Enable a
The idea was highly ranked, | anonymous and therefore it is communication
and so with the help of impossible to engage with a between a
Arthur, the loT Lab researcher. crowd
researcher, and the local 2) What'’s the likelihood that a participant and
users, including the school researcher just contributes with a researcher via
staff, we managed to his/her time to help out a teacher idea proposal.
recognize necessary measures | he doesn’t know? It’'s probably very | 2) Include

using noise and energy low given researchers financial information in
consumption in our school situation. the app about
building. 3) If you (John in the video) are how

anonymous, how can he make the | researchers
researcher (Arthur) find the local work (not
school staff? employed by
4) Presenting Arthur as an “loT loT Lab).
Lab researcher” can give the
impression that he is employed by
loT Lab and that “is of service” to
the crowd, which absolutely not is
the case.

P o) —e@ 1:21/300 B oL w@m I3

[1.37] It started with close See V5and V6. | V7
interaction with loT Lab
participants enabling us to
identify and design solutions to
make our school more energy
efficient and less noisy.
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More
energy
efficient

SCHOOL
] b\ [N
THE ONm

P o) ——@ 1:43/300 =

 Close
interactions

£ wild [l

[1.47] The IoT Lab is ideal to Since “Get presents” is not the See V4
you [meaning the crowd] if you | solution for all research projects,
are in the mood to: maybe it shouldn’t have such a
e Join research activities | prominent appearance? Also, this
e Get presents and functionality is not visible today.
support charity
e Have funin a smart
community
If you are a researcher, the 10T | Today it is not possible to ‘join a High. Doesn’t
Lab is there for you if you to: community of researchers” since work.

Enable contact

o

e Access community of
voluntary participants
from different regions

e Access atestbed as a
service with

there are no community present in
the TBaaS. There are “on-going
research’”, but they don't include
any contact info. Googling their
webpages (if they have one) is not

info in “on-going
research” so
that
communication

crowdsourcing tools jJoining a community that requires between
and loT testbeds communication possibilities. researchers can
e Join a community of be obtained.

researchers Consider
integrating
some social
media support
in loT Lab.
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-
" . Access a community
Join research activities of voluntary participants
from different regions
Access a testbed
Get presents and as a service with
Support charities crowdsourcing tools
and loT testbeds
oI Lab ;
Have fun in a smart community | G fo’”o‘j';fgsrgamrglgg
L]
P o) —@ 209/300 B oL @ I3
[2.10] We want to change the | You can’t call an exchange of data | Doesn’t work. V10

way researchers perform it by
enabling new forms of
interaction between
researchers and end users
through crowd sensing.
Yes, because our members
can lead, suggest, and take
part in all sorts of experiments
and researches.

for “interaction”.

Today, a crowd participant is not
pictured as a leader of research.
Of course, anybody can enter the
www.iotlab.eu, but you can’t lead a
research from the app.

And it probably
shouldn’t work
either...as |
understood it.

[2.26] What is the most
important is that you share
your knowledge and data that
you decide to share. All data is
fully anonymized because loT
Lab is completely privacy
friendly.

What are you waiting for? Be
part of the smart community,
crowd source the future!

Join us today and participate,
discover, initiate or manage
innovative research within the
loT Lab community.

There is no way for a crowd
participant to actually initiate
‘innovative research’, they can
propose, but that is not the same
thing. Risk for misunderstandings.

Medium.

V11
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IoT Lab © ~ loT Lab

Join us today and participate, discover,
initiate or manc}ge innovative research
within loT Lab community!
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Annex 4: Discussion material: Crowd driven city growth

Introduction to the use case used as discussion material

Background

The municipality X is currently undergoing a major transformation characterized by a need for
more housing, more efficient transportation and an adaption to strengthened environmental
goals. For this transformation, the citizen’s participation in the process has been recognized
as an important factor and the aim is to create several dialogues that can identify how the
citizens view the future of the city.

The researcher and the research aim

Scientist A is a researcher that focuses on regional governance and citizen’s engagement. In
collaboration with municipality X, she aims to investigate how the citizens perceive the
existing city and what future visions of the city they have. And important factor is also to gain
an understanding of this during different phases of the city; all four seasons and also spread
throughout the day (morning, day, evening, night)

Research data

In order to match the aim, the study must be based on two forms of data: 1) citizen driven
data, and 2) city data. The citizen driven data should reflect their perceptions of the current
city and their visualisations of the future city and relate that to a position in the city. Therefore,
data is needed in the form of text, pictures, sounds and geographic positions. Data needed
about the city is map data, weather data and other related environmental data. Some of these
datasets are likely to be found in regional open data portals as well as in city sensors.

Research phases
For this research to take place, the researcher will engage in the following general research
phases:

Planning the research

Setting up the research

Conducting the research

Analysing the results from the research
Performing complementary research
Closing the research study

ok whN =

For each of these phases, the researcher performs a number of activities that needs to be
supported by the loT Lab testbed. These phases are further described below.

First user phase: Planning the research and exploring the tool

During this phase, the researcher has not yet decided whether the research study would
benefit from using a tool such as loT Lab. Given the needed level of professionalism, stability
and reliability (since most research studies do not have the finance nor the time to be
repeated), this phase can be considered one of the most important for creating a sense of
trust and giving the researcher an understanding of the potential.

Area Problem Suggestions/thoughts
Front page in It is difficult to understand which of the boxes that contain
general personal information and which contain public

information.

A front page usually contains “news-like” information
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straight up without having to click on news.

The page before login is a bit confusing since it's a merge
of a project webpage and a “service” webpage.

My profile

What is “Select provider’???

The “public pseudo” option brings uncertainty about what
parts of the profile that is made public. What happens if |
don’t want to be public? And am | public even though |
don’t add a “public pseudo”? Quickly looked through the
“Privacy & Ethics” section but couldn’t find that information
quick enough.

Get inspired

The section gives an impression to provide inspiration
about how to use the loT Lab service, e.g. tutorials and
real cases. Which turns out not to be the case.

If you are a researcher and starts to explore loT Lab, you
are very likely to already have grounded ideas on
research, otherwise you probably wouldn’t be there in the
first place. So seeing a list of non-defined “ideas” at a very
low level without a proper problem definition or even a
name of the person suggesting the idea gets really
confusing. They are not even clickable for more info. You
don’t know if you ended up in a tool for researchers or in
the student idea brainstorming session. Also, you get no
information about what the rating was based upon and
who performed it. It could be Santa Claus, you don’t
know.

Ongoing
research

First impression was that it was an area for my own
ongoing research.

The ongoing research projects give little information and
there is no contact info so that you can contact them for
more info. Info about crowds and sensors would have
been interesting, as well as research field.

Really unclear why the username is visible.

Create a new
research

Since there already is a section called “My profile”, it gets
a bit confusing when the new research also is labelled
“profile”. For me, a profile is something describing
people.

Table 1: Planning the research phase, TBaaS

Action

Does it
work?

Comment

Exploring the existing sensors and crowd participants to determine if loT Lab
could be used in the research. Also to understand if sensors or participants

can be added.

Exploring the look and feel of the app experience to determine if the user
endpoint is likely to render the wanted data.

Exploring the loT Lab functionalities in general, e.g. the possibility to import

and export data, adding sensors and participants, and range of freedom when

creating the questionnaire.

Accessing tutorials and other information for learning about the platform.

Second user phase: Setting up the research

If the researcher in the previous phase had an explorative and rather unclear relation with the
loT Lab TBaaS (they are not yet a customer), this phase focuses on becoming a defined
“user” of the service. However, this is still an explorative phase and involves a large amount

Page 148 of 169




D7.4 Final Test Report

of learning for newcomers. Should this phase prove to meet too many difficulties for the
researcher, there is a likelihood that the study never starts, and that other tools are used
instead. Also, an important factor is the ability to return to these settings during the testing
phase and modify current settings (to some extent) to admit the researcher a sense of control
over the situation and the possibility to do corrections. This phase is divided into activities in
TBaas$, in tests based on human resources and in tests on pure sensors.

Table 2: Setting up the research phase, TBaaS activities

Action Does it Comment
work?

Being able to set the metadata about the whole research study without
having to define a specific time frame (because that might not be clear at that
stage).

Being able to add a number of co-researchers that has access to the
research study.

Adding one or several tests to the research study. Yes.

Being able to clearly differentiate between tests requiring human interaction
and tests on pure sensors.

When managing the tests, it should be really clear if the test is sensor based
or person based (mobile sensors).

Exploring support information and people to ask questions.

Add new sensors that are also available to others TBaaS users.

Add new sensors that will only be available for this case.

Add new participants that are also available to other TBaaS users.

Add new participants that are only visible and used in this case.

Table 3: Setting up the research phase, Crowd Test Activities

Action Does it | Comment
work?

Adding introduction information that will reach the respondents
performing the test.

Filtering people resources (respondents) from a geographical area,
e.g. a specific municipality or a city, searchable by a map, and also
filtering these people on demographic factors.

Making the test able to be spread by the respondents to other To use the power of

people during their participation in the test. This spreadable version the crowd to engage

of the test must include demographic questions not included for the the right people in the

people resources that are initially chosen. Depending on answers test.

to these demographic questions, respondents are allowed to start

the test.

Being able to add respondents to the test after the test has started. For example to gain a
demographic balance
throughout the test.

Being able to promote the test by sending a link in various social
channels after the test has started.

Being able to set a time period for the entire test for a longer time
(e.g. two months) than the time it takes for each respondent to do
their test (e.g. a week)

Being able to preview the test from the respondents point of view;
that is, to review the app layout and interaction.

Table 4: Setting up the research phase, sensor test activities
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Action Does it Comment
work?

Filtering sensors to a specific regional area, e.g. a specific municipality or
a city, searchable by a map.

Evaluating the stability and validity of the sensors and under what
conditions the sensors collects the data.

Reviewing chosen sensors based on type of data that can be extracted.
Being able to only set a starting time; and thus also including a manual
stop of the test.

Third user phase: Conducting the research

Once the researcher has created the study, based on one or a set of tests (sensors &
humans), the research starts by launching the tests. To some extent, this phase might be
intertwined with the previous phase if modifications or complements are needed (these are
defined in the previous phase). Even though the tests are ongoing, it is still likely that this
phase requires some interactions and engagement by the researcher.

Table 5: Conducting the research phase

Changing the stop date for the test (prolonging or shortening).
Being able to view the collected data in real time (as it is being
produced).

Adding new tests to the research.

Adding follow-up questions to respondents.

Fourth user phase: Analysing the results

When the test is done, the researcher will start the data analysis activities, which most likely
is done with other tools than the IoT Lab platform e.g. tools that the researcher has been
using in previous projects.

Table 6: Analysing the results from the researcher phase

Action Does it Comment
work?

Being able to comprehend whether the sensor test has been successful in
collecting requested data.

Being able to see whether the tests with human respondents have been
successful in collecting requested data.

Exporting the data into usable formats without erasing the data from the
research study.

Having access to simple visualisation tools to preview the data.

Fifth user phase: Performing complementary research

When data has been initially reviewed, it might be the case that data is still missing and even
though this might not be the case in most research studies, the IoT Lab platform needs to be
able to handle those situations.

Table 7: Performing complementary research phase
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Action

Does it
work?

Comment

Copying the settings from one performed crowd test and changing the
respondents for a new ftrial.

Re-opening a sensor test to run it once more.

Sixth user phase: Closing the research study

The user is likely to want to close down the project in a manner that feels secure and which

does not harm the data.

Table 8: Closing the research study phase

Action

Does it
work?

Comment

Make an end report of the research study based on the meta information put
into the system including information about performed tests.

Export the data from the platform.

Save the data in the platform.

Deciding whether the collected data and its correlating meta information
should be open to the general public as “open data”.

Manage co-researchers access to the study, e.g. terminating their access.
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Annex 5: Case specific requirements and test results from the
Jumpology pre-test

Scenario based process requirements

Requirements based on the envisioned TBaaS process (TBaaS)

The table below outlines the Jumpology Use Case process as seen from the TBaaS user's
perspective and from that a number of requirements are identified. This will then be used as
input for the actual test.

ID. | Process for TBaa$S user Identified requirements

T1 Preparing data collection: The researcher sets up a 1. Be able to select invited
project and wants to invite people through a particular people, and to invite people in
social media group, while at the same time having different rounds.
specific requirements for the participant’s socio- 2. Be able to select participants
economic profile. Then, the researcher works with with a certain socio-economic
setting up the survey and the mobile sensor profile (from the invited people)
experiments in the research project so that the 3. Be able to set up a survey for
participants will be able to join and start their the “to be” participants in the
participation when they like to. That is, the participants project and save that for later
should be able to do the jumping and the survey launch.
within a given period of time. To make sure everything 4. Be able to setup an
will work out fine, the survey and experiments are experiment on mobile sensors
then tested with a test group to make sure they are with the acceleration sensors
functioning properly and defined as being part of the for the “to be” participants
research project in loT Lab that the participants will mobile phones and save that
see. For the researcher, being able to trust the for later launch.
reliability and correctness of the tool is of the highest 5. Be able to test the survey and
importance, as well as having a good control over the the experiments before they
different parts of the process. are launched to the
Then the project is launched (activated) which means participants.
that it appears in the app — test results. *3 6. Be able to trust the data the

correctness of the data
emerged from the tool.

7. Be able to have good control
over the different steps of the
data collection process.

T2 | Activating the project: After preparing and testing 1. Be able to launch the research
the tests the researcher launches the project in the project as a “whole package”
TBaaS platform which makes it appear in the app and with survey and experiments
enables data collection in the project. After launch, the running the same time as the
researcher is no longer able to make changes in the project.
surveys and experiments that has been launched 2. Be able to have surveys and

since that would corrupt the data collection. However,
new surveys and experiments can be added to the
project and communicated to the participants.

experiments in TBaaS projects
that was not part of the launch
(and therefore are not visible to

3 problem: The only way to make sure that the project is not seen by the app users is to not set a proper date in
the project description. A better solution should be to launch the project, and have a working/creation phase,
and maybe an “after data collection” phase.
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the participants).

T3 Doing and handling the crowd outreach: The Be able to send out an
researcher creates an invitation (e.g. a pdf or invitation from outside the
webpage) that is sent out to the members in a TBaa$S but which links to the
particularly chosen social media group/existing project.
network with information about: Be able to add the same

e The project aim and about the research institute information to the project
e Time period for this project (via loT Lab) profile in TBaaS as that was
e Info about expected outcome of the research and sent out in the invitation.
how they will be able to take part of that information Be able tq see how many .
people (with the correct socio-
later economic profile) that has
e Brief info about the wanted socio-economic profile joined the project.
SELECTION POINT (here the people not Be able to communicate with
corresponding to the target group will fall away— the people that have joined the
user process). project.
e Info on how they download the app (which includes
filling in the socio-economic profile, setting proper
access levels, joining the research project and
adding the project code).
The researcher also adds the same info to the project
description in the TBaa$S, and later he/she wants to
see how many responded to the invitation by getting
the stats about that in TBaaS and perhaps send
additional information just to those people.

T4 | Managing the data collection: During the data Be able to see real-time
collection period, the researcher sees how many statistics about user
participants that are being active and that are fulfilling participation in the tests
the surveys and experiments properly. If it turns out to (surveys and experiments).
be some problems, the researcher can add more tests Be able to communicate with
and communicate with the participants. If that is not the participants.
enough, the researcher is able to invite more people Be able to add new surveys
to the tests and to identify them from the previously and experiments to the
invited people. research project during the

ongoing test period.

Be able to add more people to
the tests that can be separated
from the earlier invited people.

T5 Doing the data analysis: After the data collection Be able to view statistics about

period has ended, the researcher engages in the
following activities:
e Viewing the stats about the data collection to

see if enough data was collected (or if more
data needs to be collected) and to gain an
overview of the project.

e Downloading the collected data to the
computer or to another storage device.

e Doing data analysis in excel.

how many participants
concluded both the survey and
the experiment and to easily
choose these persons as a
base for the data analysis.

Be able to see stats about
dropout frequency and other
stats.

Be able to download selected
datasets, which should include
all data from each participant
(socio-economic profile, survey
results and experiment data).
Be able to start data analysis
in excel based on an average
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computer knowledge.

5. Be able to easily locate the
jumping data for the
participants.

6. Be able to create value of the
data collected.

Requirements based on the envisioned process for the crowd participant (APP)

The table below outlines the Jumpology Use Case process as seen from the app user's
perspective and from that a number of requirements labelled “A1.1” etc. are identified. This
will then be used as input for the actual test.

ID. Process for app user Identified requirements
A1 Being invited and deciding to join: The 1. Be able to download the app and find
person receives an invitation, which describes the research project without problems.
the test, and the desired participation arrives 2. Be able to give access to the phone
via some of social networks that the person is only to this particular project.
a member of. The invitation sounds interesting 3. Be able to fill in the socio-economic
and since the person fits the described target profile and understand why this is
group, he/she decides to download the app. important.
For this person it is important that any privacy 4. Be able to find information about the
rights that is approved only is valid for this research project.
particular project since he/she likes to be in
control and values his/her integrity.
A2 Participating in the research: After 1. Be able to start the participation in the
downloading the app, the person reads about test at a time that the participant
what is required to do and starts doing what is chooses (but within a defined time
requested (doing some jumping and period).
answering a survey) at a time when it is 2. Be able to start the participation only
suitable. After performing the activities, the after the granting access to the
person can clearly see in the app that the acceleration sensor and correctly filling
needed participation is complete, but that the in the socio-economical profile.
project itself is still running and that more 3. Be able to see the status of their
assignments might appear. participation in the project, as well as
see the status of the research project.
4. Be able to receive information from the
research project.
A3 Afterwards. After the research project is 1. Be able to receive messages from the

closed, the person receives a message from
the project with a thanks for the engagement
and information about how to gain
understanding about the research results.

project after the project has ended.

Results from the pre-test

This section describes the results from the survey and from the mobile sensor experiments,
as well as sets the results in correlation to the previously identified requirements. This
includes a documentation of potential workarounds if the initial user requirement could not be
fulfilled. The description below also has room for reflection about the user consequences of
potential workarounds and what might have caused the potential problems with the user
requirements.
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Results from the TBaaS user process

A. Primary B. Possible C. Consequences of | D.

Result workaround workaround Reflection/Comment

Was the Could the How did this affect What might have

requirement function be the researcher? caused the problem?

fulfilled? solved in (Comment) (Comment)

(YES/NO + another way?)

comment) YES/NO +

comment

No, it is possible , we have | The scalability of the | The research code

to invite people | disregarded the | system is hampered if | needs to be

with a research | demand for research code are not | dedicated to the

invited people,
and to invite
people in
different rounds.

code, but since
the research
code is not
generated by
the system or
dedicated to the
specific project
it is not uniquely
made.

being unique.

dedicated to a
specific project.
There is a risk that
another researcher
uses the same
research code which
will cause big
problems.

project and secured
from other uses, e.g.
via some sort of
database solution.

T1.2 Be able to
select
participants with

No, it is only
possible to filter
out survey users

No, we have
disregarded the
requirement for

It will not be possible
to correlate the data
from the survey with

Mobile sensors are
treated as pure
technical sensors

a certain socio- | via the socio- filtering the the data from the with no correlation to
economic profile | economic jumping data jumping exercise. the socio-economical
(from the invited | profile. according to a profile.
people) socio-economic

profile.
T1.3Be ableto | Yes.

set up a survey
for the “to be”
participants in
the project and
save that for
later launch.

T1.4 Be able to
set up an
experiment on
mobile sensors
with the
acceleration

No, the mobile
resources need
to be identified
and reserved
before they can
be added to an

Yes, we have
altered the
process so that
the research
project will
require the user

There is a big risk of
dropouts when they
have to wait and do
the participation in
two separate steps.
People might forget

The mobile phone is
seen as a pure tech
sensor which you
need to pull data
from. There is no
support for data

sensors for the | experiment. to first register to do the experiment | collection initiated
“to be” in the app or do the experiment | from the mobile
participants before a certain | before their mobile phone.
mobile phones date, and after phone has been
and save that yet some days, | reserved in TBaaS.
for later launch. the user will get
a reminder to do
the tests.
T1.5Be ableto | Yes, with
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A. Primary B. Possible C. Consequences of | D.
Result workaround workaround Reflection/Comment
Was the Could the How did this affect What might have
requirement function be the researcher? caused the problem?
fulfilled? solved in (Comment) (Comment)
(YES/NO + another way?)
comment) YES/NO +
comment
test the survey internal
and the resources.
experiments
before they are
launched to the
participants.
T1.6 Be able to | No. The low No. And we Very high Lack of focus on user
trust the data reliability on the | really tried. See | consequences since | (researcher) need
the correctness | experimentation | details further the data is what will and all parts of the

of the data data, the lack of | backin* create the key value user process.
emerged from status and setup | Results from from loT Lab.
the tool. information “Crowd
affects trust. interactions” —
data from
survey” and
“Results from
“loT
Interactions” —
Data from
experiment.”
T1.7 Be able to | No. Especially No. We did not | Very high Lack of focus on user
have good the data find a way. See | consequences since | (researcher) need
control over the | collection details further it is of highest and all parts of the
different steps process is back in © importance that the user process.
of the data difficult to Results from user (researcher)
collection oversee “Crowd must be able to
process. because of lack | interactions” — | finalize the process,
of status and data from not just collect some
setup info, but ) data.
survey” and
alsoonlack of |
functionality to :Results from
support cases loT _
like Jumpology. Interactions” —
Data from
experiment.”
T2.1 Be able to | No, surveys, Yes. We have When the different The only way to
launch the experiments manually parts are not treated make sure that the
research project | and the worked with as a package, there research project is
as a “whole research project | synchronizing is a risk for time not “launched” in the
package” with as such act as the different issues, e.g. that the app is to not set a
survey and separate parts of the project happens to proper date in the
experiments entities. research end before the project description.
running the project. This experiments have But the major

same time as

goes for both

been conducted to

problem is that there
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A. Primary B. Possible C. Consequences of | D.
Result workaround workaround Reflection/Comment
Was the Could the How did this affect What might have
requirement function be the researcher? caused the problem?
fulfilled? solved in (Comment) (Comment)
(YES/NO + another way?)
comment) YES/NO +

comment

the project.

start and end
time.

the end, or that the
survey appears in the
app before the
project.

is no support for
phases or modes that
affect the entire
project and that
different “functions”
are treated as
standalone islands.

T2.2 Be able to
have surveys
and
experiments in
TBaas$S projects
that was not
part of the
launch (and
therefore are
not visible to the
participants).

Yes, itis
possible to
create more
surveys and
experiments
during the
project phase.

However, these
needs to be pushed
to the user with a
notification
functionality that does
not display what
project the message
comes from,
scalability problems.

T3.1 Be able to
send out an
invitation from
outside the
TBaaS but
which links to
the project.

Yes, however
not with direct
links but with
instructions
about how to
find the correct
project.

Direct links would
decrease the risk for
dropouts.

T3.2 Be able to
add the same
information to
the project
profile in TBaaS
as that was sent
out in the
invitation.

needs
more testing to
see how much
info the app can
take.

Today, it is not
possible to join
projects with too long
text since a scroll
function is missing.
You just can’t reach
the join button.

T3.3 Be able to
see how many
people (with the
correct socio-
economic
profile) that has
joined the
project.

No, you can
only see how
many survey
participants you
have (once they
have conducted
the survey) if
you enter the
LimeSurvey
tool, the TBaaS
does not display

No. We tried to
come up with
some
workarounds
but failed.
Maybe it is
possible to get
that info if you
are able to
export the
survey data

This leads to a huge
lack of control for
the researcher who
has no way of
knowing the number
of participants. This
means that it will be
almost impossible to
make adjustments
during the test period,
e.g. to invite more

The mobile phone is
seen as a pure tech
sensors with no
correlation to the
socio-economic
profile. Also, there
are no stats about the
tests available in
TBaaS.
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A. Primary B. Possible C. Consequences of | D.
Result workaround workaround Reflection/Comment
Was the Could the How did this affect What might have
requirement function be the researcher? caused the problem?
fulfilled? solved in (Comment) (Comment)
(YES/NO + another way?)
comment) YES/NO +

comment
that info. The together with people with a specific
experiment data | the socio-economic
is not correlated | experimentation | profile.
to the socio- data and
economic somehow
profiles, and merge them, but
does not display | that would

the number of

require time and

successful skills that are

resource not available. In

participation any case, this

either. will not provide

real-time
information.

T3.4 Be ableto | Yes partly, with No real control over The main problem is
communicate the research the communication that the socio-
with the people | code filter. since it cannot be economic profile is
that has joined However, you controlled in relation not correlated to the
the project. reach all people to socio-economic function “join” a

that has joined profile. research. Anybody

even if their can join from the app.

sSocio-economic

profile is wrong.
T4.1 Be able to | No, not for the No other Scalability and It is clear that
see real-time surveys or the solution that control problems. It | scalability towards
statistics about | experiments. manually is impossible to large scale testing
user See details counting the manually count the and user (researcher)
participation in further back in “ | participants. number of control over the test

the tests
(surveys and
experiments).

Results from
“Crowd
interactions” —
data from
survey” and
“Results from
“loT
Interactions” —

The experiment
resources are
just listed in a
long list, which
is fine if you
have only five
participating
mobile phones,
but not for larger

participating mobile
resources or get info
via the LimeSurvey
editor.

events has not been
a priority.

Data from amounts.

experiment.”
T4.2 Be able to | No. You can No, we have The researcher will Lack of
communicate only send a found no not be able to receive | communication
with the message to support for any hints of possibilities.
participants. people communicating malfunctions from the

associated with | with the test app users, or

a research participants. interesting

code, but not

questions/discussions

Page 158 of 169




D7.4 Final Test Report

@

loT Lab
A. Primary B. Possible C. Consequences of | D.
Result workaround workaround Reflection/Comment
Was the Could the How did this affect What might have
requirement function be the researcher? caused the problem?
fulfilled? solved in (Comment) (Comment)
(YES/NO + another way?)
comment) YES/NO +

comment

receive any
replies. Also, if
the persons
participating in
more than one
project risk not
knowing who
the sender of
the message is
since there is no
sender info.

that might give
additional insights.

T4.3 Be able to
add new
surveys and
experiments to
the research
project during
the ongoing test
period.

Yes.

T4.4 Be able to
add more
people to the
tests that can be
separated from
the earlier
invited people.

Yes, itis
possible to send
more invitations
with another
research code
as identification.

T5.1 Be able to
view statistics
about how many
participants
concluded both
the survey and
the experiment
and to easily
choose these
persons as a
base for the
data analysis.

No, see above.
First it is not
possible to see
any stats about
participation in
an easy manner
(neither
separate stats
on surveys or
experiments,
nor combined
stats) and
secondly, there
are no filtering
functions
making it
possible to only
choose those
people that
have concluded

No. See details
further back in “
Results from
“Crowd
interactions” —
data from
survey” and
“Results from
“loT
Interactions” —
Data from
experiment.”

Huge impediments
for the control over
the data collection
phase as well as over
the data analysis
phase.

Lack of stats and
filter functions for the
results. Also, there is
no way of correlating
survey data with
experimentation data
since they are treated
as separate batches.
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A. Primary B. Possible C. Consequences of | D.
Result workaround workaround Reflection/Comment
Was the Could the How did this affect What might have
requirement function be the researcher? caused the problem?
fulfilled? solved in (Comment) (Comment)
(YES/NO + another way?)
comment) YES/NO +
comment
the tests.
T5.2 Be ableto | No, you need to | No. See details | See above. See above.
see stats about | check further back in “
drop-out everything Results from
frequency and manually. “Crowd
other stats. interactions” —
data from
survey” and
“Results from
“loT
Interactions” —
Data from
experiment.”
T5.3 Be ableto | No. First there is | No/ , hot Scalability Stats and filtering
download no way to see without problems. In practice | functions for the data
selected combined data programming it might be almost results are missing,
datasets, which | per project skills or impossible to actually | as well as “select all”’

should include
all data from
each participant
(socio-economic
profile, survey
results and
experiment
data).

participant,
secondly,
survey data and
experimentation
data based on
research code
cannot be
correlated to
each other.
Also,
experiment data
is generated per
“resource”
(mobile phone)
which means
that you
manually need
to download one
excel sheet per
participating
mobile phone.
Survey data on
the other hand
is delivered as
one file for all
participants.
The socio-
economic

backend access
(?). The socio-
economic profile
can be
accessed from
the survey data
if it is included
as questions in
the survey. But
will lead to
double work for
the participants.
See details
further back in “
Results from
“Crowd
interactions” —
data from
survey” and
“Results from
“loT
Interactions” —
Data from
experiment.”

collect the generated
data in a way that
enables a good
enough data analysis.
Also, it is unclear
whether large-scale
will create storage
problems for the
research users.
Consistency
problems, since
survey data and
experimentation data
is delivered differently
by the system (as
combined for all
participants vs per
participant). User
problems (double
work).

functions which
makes the
management of
generated data very
manual and thus in
practice impossible
for large-scale
projects. It seems like
there is a general
lack of focus on the
data analytics phase.
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A. Primary B. Possible C. Consequences of | D.
Result workaround workaround Reflection/Comment
Was the Could the How did this affect What might have
requirement function be the researcher? caused the problem?
fulfilled? solved in (Comment) (Comment)
(YES/NO + another way?)
comment) YES/NO +

comment

profiles does not
getincluded in
any data
download at all.

T5.4 Be able to | Yes/No. Data Yes. We have Scalability Wrong data format in

easily locate the
jumping data for
the participants.

data collection
is initiated from
the TBaas, all
acceleration
data from the
whole test
period is
collected, not
only the jumping
data.

possible that a
timestamp from
The users’
activity can be
withdrawn from
the survey data,
which can give
an indication on
when the user
did the jumping.
See details
further back in
“Results from

the data analysis will
occur if the
researcher cannot
determine what data
is actually the
requested data and
what data is just junk
data. This also leads
to scalability
problems since it is
not likely that a
researcher will have
the time or skills to do

start data values from manually problems, since itis | the excel files.
analysis in excel | experiments are | opened every not doable having to
based on an delivered with excel file and open each
average an “.” instead of | “replaced” the experimentation file
computer an “,” which ““toa“. to change the data
knowledge. makes data format.
analysis
impossible in
excel.
T5.5 Be ableto | No, since the it is Huge problems with | Data collection from

mobile phones
cannot be initiated
from the mobile user.

create value of
the data
collected.

possible to
correlate either
the survey data
or the
experimentation
data with the
socio-economic
profile, research
value cannot be
created for this
case.

lIoT Lab service gets
lost if the data cannot
be used by the
researcher to create
value.

“loT the possible
Interactions” — | Workarounds.
Data from
experiment.”
T5.6 Be ableto | No. Since itisn’'t | No. The whole idea of the | Lack of focus on the

user process and
value creation needs.
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Results from the App user process
A.Primary B. Possible C. D.
Result Was the workaround Consequences Reflection/Comment
requirement Could the of workaround What might have
fulfilled? function be How did this caused the problem?
(YES/NO + solved in another | affect the (Comment)
comment) way?) YES/NO + | researcher?

comment (Comment)

A1.1 Be able to Yes, if the project

download the app | has been time set

and find the properly and is

research project | visible in the app.

without problems.

A1.2 Be able to No, access is No.

give access to given for the

the phone only to | whole app.

this particular

project.

A1.3 Be able to Yes.

fill in the socio-

economic profile

and understand

why this is

important.

A1.4 Be able to Yes. However, unclear

find information how much info fits

about the into the app today.

research project.

A2.1 Be able to Yes/No. For No (for Integrity There is no “start”

start the
participation in
the test at a time
that the
participant
chooses (but
within a defined
time period).

surveys that is
working, but not
for the jumping
activity (since
data is collected
during the entire
test period even
though the user
will most probably
not understand
that).

experiments).

problems since
the app users
much likely are
not aware that
data is collected
during the entire
period, not only
during the
jumping activity.
Unclear if even
the researcher
planning the tests
will gain that
insight.

functionality for
sensor data activities.
Also, mobile sensors
are seen as tech
objects only.

A2.2 Be able to
start the
participation only
after the granting
access to the
acceleration
sensor and

No, access is
correlated to a
specific research
project but to the
entire app.

the
researcher can
add information
about the
possibility to only
keep access
open during the

Integrity problems
since a user
might disagree
with the way
access rights are
handled.

Access rights to
sensors are set for
the entire app, not for
each research
project.
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A.Primary B. Possible C. D.
Result Was the workaround Consequences Reflection/Comment
requirement Could the of workaround What might have
fulfilled? function be How did this caused the problem?
(YES/NO + solved in another | affect the (Comment)
comment) way?) YES/NO + | researcher?
comment (Comment)
correctly filling in test period.
the socio-
economical
profile.
A2.3 Be able to No. E.g. ifa No. That’s the Lack of control Lack of focus on the
see the status of | survey has been | way it's designed | over the situation, | user aspects (too
their participation | filled in, it still and constructed. | and much likely much focus on
in the project, as | remains in the also lack of getting it to
well as see the app without any interest. Worse is | technically work).

status of the
research project.

indication of a
“ready” status.
Experiments are

the integrity
problem when
data is been

conducted collected without
without any information about
information to the 1) that it is
participant. happening, and
2) who is doing it
(if you are part of
more than one
project there is no
way of knowing
-> scalability
problems)
A2.4 Be able to Yes/No. ltis Scalability No sender in the
receive possible to problems. messages.
information from receive
the research information but
project. not to know if that
message is from
a particular
project.
A3.1 Be able to Yes/No. See Scalability No sender in the
receive above. problems. messages.

messages from
the project after
the project has

ended.
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Results from “Crowd interactions” — data from surveys

@

lof Lab

Several surveys were tested, but here we have documented the survey “Jumpa in Aug”. After
creating the survey, we conducted tests to see the difference between using a research code
or not. After that, we looked into how the data could be used for data analysis, and then
downloaded the data in an Excel format since the experimentation data also comes in .xls.

This is how it looks like:

Al B SN O

F G H |

J K

1 | Response I Date submite Lastpage  Start languagy [P address  Ar you loday Are you loday How 18 your g How i your g How many U How many lr Whal
l 1 1980:01-01 X Im 130.240.152.1 Yos, | have 50 Slight headac  coud have b Don make m 1-4 tmes per Good music < Depe
] 2 19800101 Ien 130.240.76.1C No, | have no Aness that af 'm ok Never Ohm

Figure 36: Screen dump of exported survey data. .No socio-economic information is available

Identified problems (based on
requirements)

Possible reason for problem

Consequences of
problem

The data downloaded includes
no socio-economic data and
there is no telling of how to
correlate the socio-economic
profile of the user (from the
mobile phone) to this data.

1)

2)

Since the invitation to the
project was sent out using a
“Research code” (previously
called “Project Code”) rather
than via a “participant list”, the
socio-economic profile is side
stepped and therefore not
correlated to the survey data.
Even when research code was
used in the function “Create a
Survey” (see Erreur ! Source
du renvoi introuvable.), it
does not seem to “follow with”
the survey. That is, it is possible
to send the survey, via the
participant lists, to a phone
without the correct research
code.

Without the correlation to
the socio-economic profile,
this data is pretty much
useless to a researcher.

The button “Survey results” in
TBaaS does not reveal any

Unclear why the export link between
LimeSurvey and TBaaS does not

Lack of overview of the
results and unnecessary

results, they need to be | work. trouble with extra steps to
gathered directly from within conducts.

LimeSurvey.

Criteria’s used in participant list | Don’t know. 1) Lack of control over the

are not visible after the list has
been created, that is, under the
button “View my lists”. Also,
there is no info about what
surveys has been sent to which
participants.

data collection phase; if
you can’t check what
has been done and the
test details, you are
totally left in the dark.

2) Hampered data
analysis; you can’t add
criteria info to the data
analysis if you can’t
remember it.
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Jumpa in Aug

test survey

4

http://limesurvey.iotlab.eu/index.php/135641?lang=ei
| 67890)

Open Lime Survey

Create survey Close

Figure 37: Using a research code in creating a survey

SURVEYS BEST IDEAS
. Measuring Smart Sustainable Ciies
‘This survey asks the caizens o thei vie_ Thia survey aths the ciwens for thei vt
g | Smant HEPIA
Kconomies d énerge & THEPUL Eonomées dénengie & HEFIA

Jumpalogy sureey

Jampology survey
A surery abont pampng & ey aboust pamping.

Jumpain Aug | :
testuevey ° i o

Figure 38: Two phones that received a survey defined with a Research Code even though
one phone did not have a Research Code
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Results from “loT Interactions” — Data from experiments

@

lof Lab

The data was downloaded in Excel format. Test period: 19/8 08:58 to 22/8 08:58 (this has not
been verified properly since the test period information is not available in TBaaS once the
experiment has started, we wrote it down on paper afterwards).

“Node id” Idin No. of | Start time End time | Running | No. of Comment

in search | experiment | data time collected
area rows values
per hour
65735.828 828 | 10758 | 19/08/2016 | 22/08/2016 | Approx. | Approx.
08:58:04 08:44:30 72h 149

65738.831 831 | 3436 | 19/08/2016 | 19/08/2016 | Approx. | Approx. Started later.
09:26:26 13:30:32 4h 859

65741.834 834 | 7940 | 19/08/2016 | 19/08/2016 | Approx. | Approx. About the same

08:58:05 13:30:22 4,5h 1764 running time as

831 but double

the data rows.
65742.835 835 | 11107 | 19/08/2016 | 22/08/2016 | Approx. | Approx.
08:58:06 16:17:39 79h 140

65856.902 902 | 22366 | 19/08/2016 | 20/08/2016 | Approx. | Approx. Huge amount of

10:08:14 10:02:56 24h 931 data rows

compared to the

others.

- The results reveal that even though we were able to successfully collect data from our test
phones, the data itself had major differences in how much data had been collected and
during which times, which makes the data outcome as a whole have a very low quality since

it can’t be compared.

Identified problems Possible reason for problem Consequences of
problem
The data is not in any way | Too much tech focus on sensors, the | Very  difficult, if not

correlated with the socio- | human aspect is forgotten impossible, to use the data
economic profile. neglected. in social science research.
Two phones did not start at the | Don’t know. Lack of reliability in the

correct time, but one of them
turned out to be double booked
and in two experiments at the
same time. They also stopped at
different times.

tests.

Data collection capacity -
even though the experiment was
set on measures every second
(a must for jumping data), none
of the phones managed that.

Since each data value is “requested”
from TBaa$, it takes too long time???
Data is just not pushed from the
mobile phone??

Lack of reliability in the
tests.

Data format — the excel-files
comes with an “.” Instead of a

“
y =

Low priority on data analysis?

Added manual work to
data analysis x number of
mobiles phones.

Data management - each
sensor on a mobile phone
generates one excel file which
needs to be manually renamed

Low priority on data analysis?

Added manual work to
data analysis x number of
mobiles phones.
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i P Pt

Identified problems

Possible reason for problem

Consequences of

problem

at download.

Resources (mobile phones) can
be double booked, and used in
two experiments at the same
time. See Erreur! Source du
renvoi introuvable..

??

Lack of reliability in the
tests.

No information about the
experimentation setup is
available after the experiment
has been started, nor did any
feedback emerge about the fact
that only 5 out of 6 booked
resources started the test.

Low priority on data analysis?

Lack of reliability in the
tests.

Node identifications that have
been used up, because the app
has been removed and
replaced, is not removed from
the list of resources that can be
reserved and added to
experiments.

??

The amount/range of the
experimentation cannot be
trusted.

Exp:rcc v

Show| 10 $|entries

Past used resources

\ Resource
Mode
type ¢
£5735.828 Sensors Motion (sen) | accelerometer Crowd 16.."0%)‘?016
| 11:16:35
} 16/08/2016 |
£5738.831 Sensors Motion (sen) | accelerometer ‘ Crowd ‘ 082109
| t
i 16/08/2016
£5738.831 Sensors Motion (sen) | accelerometer | Crowd P
16/08/2016
£5741.5%4 ‘ Sensors Motion (sen) | accelerometer ‘ Crowd ‘ 082109
£5741.824 Sensors Motion (sen) | accelerometer | Crowd 16»‘0&"1.016
11:16:35
. |
- 16/08/2016 |
£5742.835 Sensors Motion (sen) | accelerometer Crowd 082109
i | 16/08/2016
£5742.835 . Sensors Motion (sen) | accelerometer | Crowd 111635
| | |
; 16/08/2016
€5743.836 | Sensors | Motion(sen) | acceleometer |  Crowd o
I ;
i 16/08/2016
£5743.8%6 Sensors Motion (sen) | accelerometer Crowd 114635
65856902 | Sensors | Motion (sen) | accelerometer | Crowd lﬁ?gs“‘

Add your own resources

18/08/2016
111635

18/08/2016
0821:09

18/08/2016 |

11:16:35

18/08/2016
082109

18/08/2016
111635

18/08/2016
082109

18/08/2016
111635

18/08/2016
0821.09

18/08/2016
1116:35

18/08/2016
11:16:35

It

(&}
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Figure 39: Example of over booked resources

Annex 6: Letter of Intent to use the loT Lab platform

LETTER OF INTENT

To: IoT Lab Consortium
From: The Open University, Milton Keynes
Contact person’s name: Dr Aravinda Meera Guntupalli
ADDRESS: Faculty of Health and Social care, Walton

Hall,

Postcode: MK7 6AA
Town/city: Milton Keynes
Country: UK

Tel. +44 7533 695294

Project title: IoT Lab EU funded project

With this letter, I confirm the interest of my research group to conduct
research utilising the IoT Lab project experimental infrastructure after
the end of its EU funding period.

Our research will address fuel and food poverty in later life in the UK
using innovative and multidisciplinary ways of capturing temperature
loneliness and food consumption.

Sincerely,

}lgso\\)iwgo Guvﬁw: :
Name Dr Aravinda Meera Guntupalli
Position  Senior Lecturer in Public Health
Date 30/09/2016

Place Milton Keynes
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