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Abstract

This thesis focuses on temporal metaphors for smart home information visualization,
whereas traditional smart home interfaces often make use of spatial metaphors like floor
plans to visualize smart home information. With home automation becoming increasingly
widespread the affected audience is becoming broader as well. Research has shown that
a lot of smart home inhabitants — especially persons without technical background — expe-

rience several barriers to understanding and satisfaction.

In order to provide more understandable interfaces and thus improving user acceptance
and satisfaction, two paper prototypes were created. These were evaluated in an iterative
design process that led to an interactive prototype that can be accessed through a web
browser.

Usage of temporal metaphors for display of smart home information can open new per-
spectives, not just for users without technical background. Temporal metaphor based in-
terfaces can provide a high-level overview to a complicated system hiding much of the

involved complexity.
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Zusammenfassung

Die vorliegende Arbeit konzentriert sich auf die Beniitzung von zeitbezogenen Metaphern
zur Visualisierung von ,smart home* Informationen im Gegensatz zu traditionellen smart
home Interfaces, die verfugbare Information oft in Form r&umlicher Metaphern anzeigen.
Durch die steigende Verbreitung von Hausern und Wohnungen mit integrierten Hausau-
tomationssystemen wird die dadurch beeinflusste Gruppe von Personen wesentlich brei-
ter. Untersuchungen zufolge bestehen vor allem fiir Personen ohne technischen Hinter-
grund gewisse Probleme beziiglich des Verstandnisses der dargebotenen Information, die

eine befriedigende Bedienung behindern.

Um einfacher verstandliche Interfaces bereitzustellen, wurden zwei Papier Prototypen
erstellt mit dem Ziel die Akzeptanz und Zufriedenheit der Benutzer zu verbessern. Diese
Prototypen wurden dann in einem iterativen Prozess verbessert, der letzten Endes zu

einem interaktiven Prototyp gefiihrt hat.

Die Benutzung zeitbezogener Metaphern kann neue Perspektiven fur Nutzer eréffnen, da
solche Interfaces, die die zugrundeliegende Komplexitat ausblenden, einen simplen

Uberblick tiber ein kompliziertes System bieten kénnen.
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1 Introduction

In today’s emergence of technology reaching all dimensions of modern life, the spreading
of ubiquitous devices does not stop at our working places. More and more people are will-

ing to install networked building controls and automation functionalities in their homes.

1.1 Problem Description

Devices necessary for sophisticated means of smart home functionality are getting
cheaper and technical limitations are diminished due to emerging of standards and ad-
vanced cooperation between multiple manufacturers and providers of smart home con-
sultant services which influence the proliferation of smart homes. Unfortunately, compre-
hensibility for users without technical background gets often left behind in favor of tech-
nical concerns. As we know from studies with inhabitants of such homes, the main source

of satisfaction is to be found rather in the social dimension than in technical means®.

1.2 Motivation

Traditional smart home interfaces make use of ordered lists or spatial metaphors such as
floor plans or room plans to visualize or offer access to available information and control.
Those interfaces’ main purpose is to provide control to certain devices of the smart home

system and not to facilitate understanding of the system in a simple manner.

Exploring the usage of temporal metaphors for visualization of smart home information
could open new perspectives to interaction with home automation systems, especially for
users without technical background, referred as passive users®. By improving their under-
standing of the relations between occurring actions and underlying causes the user expe-

rience could be improved.

Whereas spatial metaphors are limited to particular rooms or floors, temporal metaphors
might offer a more high-level view of the state of the smart home. This could provide new
insights not only passive users could profit from. In contrast to spatial metaphors for smart
home interfaces, the practical use of temporal-metaphor-based smart home interfaces has

not yet been investigated.

This thesis will offer an exploration of possible applications for temporal metaphor-based

! See [17, p. 9]
% See [12, p. 154]
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smart home interfaces and point out the limitations of such devices.

Aim of the bachelor thesis on hand is to receive insight into improving the understanding
of smart home information using temporal metaphors. Understanding of systems can be
improved by making it easy to evaluate the current state of the system?®. The primary start-
ing point is to improve understanding through visibility (at a glance overview what the sys-
tem has done, is doing or will do) and intelligibility (indicate reasons and triggers for ac-

tions performed or to be performed).

1.3 Structure

The structure chosen to achieve the objective described above is detailed in the following

section.

Chapter 1 outlines the problem of making available technical information to non-technical
experienced persons in an intelligible way and gives an overview of the thesis’ structure.

In chapter 2, specific literature concerning smart home challenges and benefits and infor-

-

Design Prototype

mation visualization is analyzed along with research regarding
calendar usage in family environments. The following chap-
ters are generally following the paradigms of iterative design
illustrated in figure 1. After completion of an initial interface

design, this design was evaluated and the located problems \ /
have been used to refine the prototype for the next evaluation Evaluate

cycle. This process started with simple wire drawings and by

deciding on the most promising ideas, two first prototypes Figure 1:

were created. Those prototypes were then undertaken an  lterative Design Cycle
informal evaluation by a group of human computer interaction (HCI) experts. The gathered
feedback provided input for the creation of the two paper prototypes being tested in user
studies. Based on the evaluation results of the user study an interactive prototype based
on HTML 5, JavaScript and jQuery is created and evaluated in a final step by a persona
supported expert evaluation. The insights gained through the iterative design process are
summarized and discussed in chapter 8, followed by a last part about prototype refine-

ment and future work.

% See [14], page 188.
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2 Related Work

How users understand and interpret information provided by systems is one of the main
concerns of today’s research in the field of ubiquitous and pervasive computing. While
several researchers mainly focus on general information interpretation, there are rather
few that specifically target users of smart homes or users of ubiquitous and context-aware

systems.

To understand the current research concerning the field of smart home environments, an

extensive research on available devices and technologies was conducted.

The challenges faced when implementing a smart home system are versatile and reach
from technical problems concerning interoperation of devices to providing holistic satisfac-
tion for the users. The following literature served as background and in-depth information

source for the thesis.

2.1 Smart-Home, Challenges, Benefits

A smart home is regarded to be a house or flat that is equipped with technology and intel-
ligence to provide additional benefit to its users [16]. While the term “smart home”
implicates that a home adapts to inhabitants, Brush et al. support the hypothesis that the
current available technology is more closely described by the term “home automation” due
to the existing disparate systems [5]. To support the deployment of such systems and
advance related research they enunciated four significant challenges that represent
barriers to broader adoption relying on long term experience of people living with home
automation. These are high cost of ownership, inflexibility, poor manageability and
difficulty achieving security [5]. The “seven challenges for ubiquitous computing at home”
Edwards and Grinter described ten years before Brush et al. are even broader and focus
on technical challenges like impromptu interoperability and reliability and social challenges
such as the technology has to be adapted to domestic use and that the social implication
of aware home technology needs to be taken care while minimizing the interference by

wrong assumptions of the system due to the presence of ambiguity [7].

Other researchers focus on the ongoing evolution the field of smart home environment is
undergoing by applying the principles of ubiquitous computing and relying on practical
experience of persons living in smart homes. Koskela and Vaananen focused their
research on three different user interfaces (PC, Media Terminal and Mobile Phone) for

controlling the smart home and concluded that “no single Ul or access technique fully
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replaced the old (manual) access modes” [10]. Their findings constitute two main types of
activity patterns that require different Ul solutions, pattern control for predetermined and

planned tasks and instant control for immediate control in a real-use context.

Concerning the motivation for inhabitants to bring smart technology into homes
Mennicken and Huang describe several key factors which cover “Modern Homes Are
Smart Homes”, “Hacking the Home Is a Hobby” and “Smart Homes Save Energy” while
they also pragmatically focus on impacts on people’s lives [12]. Benefits for inhabitants
realized by smart home technology are rather small conveniences which increase the
comfort level rather than substantial support according to their study’s participants.
Mennicken and Huang introduce the concept of different roles of inhabitants in smart
homes based on research findings by Brush et al [5]. The group of people characterized
by having a strong technical background and assuming primary responsibilty for the
technology are referred to as “home technology drivers” [12]. According to the naming of
Brush et al., besides the so called gurus, there are other household members who
assume primary responsibility for home automation technology without being interested in
specific technical details. The third distinguished group represents most other members of
the housholds and is referred to as “passive users” which implies they just have some

familiarity with the systems and controls through use [12].

Challenges for all involved groups range from complex planning and need of high-level
expert advice to the “Tension between Comfort and Control”. The last mentioned
challenge includes the inevitable impact on people’s lives especially if smart home
installation and constant reconfiguration is considered to be a hobby for the home
technology driver. For inhabitants who are not interested in the technology and process of
the implementation of smart home functions there is a bigger potential impact. They think
about the technology in terms of how it supports their routines and tasks, so the possible
benefit is inexistent if the installed technology does not work in terms of supporting a
determined task [12].

Takayama et al. also focus on people already living with their own systems in their own
homes and depict possible satisfaction and meaning achieved by home automation [17].
Having peace of mind, optimize, experiment, entertain and impress others and

personalize the home were the main sources of satisfaction mentioned by their study’s

*[12, pp. 150-151]
®[12, p. 156]
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participants. They also point out that connecting with the home and family is providing far
more meaning than just having control over the home. Overall, “having a supportive
partner seemed to be highly corerelated with overall satisfaction with home automation

projects™.

The findings of Takayama et al. match closely with the findings of Brush et al., who
concluded that the most satisfactory aspects of a smart home can be convenience, peace

of mind and centralized control but emphasize the issue of the social dimension [5].

The technologies a smart home consists of are manifold and basically comprise sensing,

actuation and networking devices which entail interoperability and administration problems
[5].

Kim et al. address the interaction of smart home devices from a technical perspective.
They illuminate aspects of different communication protocols and software architectures to
finally propose a software architecture that seamlessly integrates heterogeneous
protocols and diverse device types used in home networks by introduction of an
abstraction layer based on a semantic domain model [9]. The proposed “smart home
gateway” connects various devices and ensures enforcement of access control policies

and makes it easier for users to install new devices.

2.2 Making information visible

A smart home system is by definition an invisible system that acts based on rules and
user input which leads to the issue of proper visualization of system behavior and system
state. This lack of visibility inhibits users from forming a correct mental model of the sys-
tem and exacerbates the Gulf of Execution and the Gulf of Evaluation proposed by Nor-
man [14].

Multiple authors dedicated their research to overcoming the problem of lack of proper vis-
ualization to improve user understanding. Vermeulen et al. proposed a system that
“Makes the Invisible Computer Visible” mainly for debugging purposes due to its obtrusive
design [19]. A follow-up work by Vermeulen et al. - “The Feedforward Torch” - addresses
a similar aspect of visualizing how the system works, what and why it is doing and show-
ing available user actions for bridging Norman’s Gulf of Execution, the gap between a
user's goals for action and the means for executing those goals. Therefore it improves

intelligibility of the system by providing information on request, instead of being always-on

®[17, p. 5]
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and thus invasive [18]. The concept of providing the user with information about the sys-
tem to enhance interaction was also investigated using “Why and Why Not Questions” by
Vermeulen et al. They used a mobile device running their system “PervasiveCrystal”
which allowed the user to pose a question to the system in order to learn why something
happened or did not happen [20]. Their system has proven helpful for their experimental
setup providing information to visitors of a museum but has yet to prove its value for more
complex applications. Nevertheless it proves that providing the user with information
about the system’s reasoning improves intelligibility of the system which corresponds with
Bellotti et al.’s findings about context aware systems representing to their users what they

know, how they know it, and what they are doing about it [3].

Knowing about the system’s inner reasoning and to what extend the system is reliable
does improve the user’s trust in a system according to Antifakos et al. [1]. Because deci-
sions made by sensing systems are always intrinsically tied to — in some situations incor-
rect — assumptions, incomplete and uncertain information, indicating system confidence
improves the user’s trust in the context-aware system. This assumption was confirmed by
their study because the users with information concerning system confidence tend to rely

on the system more often which indicates an increase of the user’s trust in the system.

The availability of information about a system is the most important aspect of understand-
ing the system’s behavior. The most common way to facilitate communication of system
information to the user is done by providing a (graphical) user interface. Those interfaces
should not only convey information how to use the system, but also provide the user with
input for building a correct “mental model”, the mental representation of the way the sys-
tem works that emerges from its use [14]. Rehmann et al. based their research on inter-
facing techniques on Norman’s paradigm mentioned above and claim visibility as the most
important aspect of ubiquitous computing systems; when a system is staying out of the
user’s sight it's also staying out of the user's mind. So a well-designed interactive system
does make itself noticeable at some points to make the user aware of system behavior
[15].

Bellotti and Edwards present a framework for designing context-aware systems that are
both intelligible to their users and support the accountability of other users and the system
itself [4]. Their principles for ensuring intelligibility and accountability in context-aware sys-
tems have proven useful to many research scientists and consist of rules that include
providing feedback “Feedforward — What will happen if | do this?, Confirmation — What am

| doing and what have | done?”, enforcing identity “Who is that, what are they doing and
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what have they done?” and providing control to the user’. In their paper “Making Sense of
Sensing Systems”, Bellotti et al. take a further step to concretize their interaction paradigm
[3]. The proposed five basic questions are “Address, Attention, Action, Alignment, and
Accident” and include specific exposed challenges as well as examples for systems which
did or did not overcome the stated problems and explained how to improve the human

computer interaction.

Another approach to support context-aware intelligibility and control was taken by Dey and
Newberger by exposing an API to the internal logic of a context-aware application to
graphical user designers and developeprs allowing them to provide custom user
interfaces [6]. As Bellotti and Edwards stated, the most important design principles for
context-aware systems are informing the user of the system’s understanding of the world
and providing control to the user [4]. Dey and Newberger incorporated this concept by
making context input from application logic available to interface designers allowing them
to provide the user with contextual information [6].

A very specific example on how to deal with information visualization is provided by Mayer
et al. who developed an augmented reality overlay on a mobile device to show the user
network traffic between devices in smart homes [11]. Their proposed system makes use
of techniques from the domains of network sniffing and augmented reality to make
otherwise invisible information visible to the user in a form that can be understood without

being a network administrator or computer scientist.

2.3 Calendar Research

A very comprehensive study concerning usage of calendars was conducted by
Neustaedter et al. They include findings from studies of 44 different families’ coordination
routines in order to understand how to best design technology to support them [13]. The
proposed guidelines for supporting families in their calendar routines by a digital family

calendar are the following:

1. Public and Accessible: A digital family calendar should have a publicly availa-

ble client in high traffic areas of the home that is always-on and accessible.

2. At-a-glance Awareness: A digital family calendar should provide at-a-glance

"4, p. 10]
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awareness of activities and calendar changes for easy awareness acquisition.

3. Appropriate Information: A digital family calendar should support adding and

viewing appropriate event information at different levels of detail.

4. Work Access: A digital family calendar should be accessible for viewing and

editing family events while at work.

5. Mobile Access: A digital family calendar should provide a mobile interface for

viewing and editing family events while not at home or work.

6. Multiple Home Locations: A digital family calendar should be accessible from

multiple locations within the home where the information displayed may vary.?

Besides suggesting a wall-mounted large display in a high traffic area of the home for the
family calendar, Neustaedter et al. propose digital family calendars should use pen-based
or touch-based interaction, as this form of interaction is better suited for locations away
from a desk [13]. A calendar should always provide at-a-glance awareness, so having the
calendar publicly visible in the home is just one part; information within the calendar has to

be discernable quickly.

Devices for displaying calendar information may vary in accessibility, screen size and oth-
er aspects, especially for smaller devices a solution needs to be found to display im-
portant information in context of the available vast amount of information. Bederson et al.
propose a so called “Fisheye Calendar Interface” for PDAs that facilitates his visual repre-
sentation for different configuration by “semantic zooming” [2]. These visualization tech-
nigues are appropriate when users need to see details of some specific items in the con-
text of a large information space. Bederson et al.’s “DateLens” system offers the potential
of having a single design that scales across device sizes and could therefore be applied to

smart phone screen-size as well as to tablet or wall-mounted family calendar display size

2].

® [13, pp. 36-40]
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3 Early Design Ideas

After exploring literature about smart home related topics, the first design ideas were car-
ried out. The first drafts consisted only of drawings and brief explanations aside with it.
Those first concepts were assessed and the best parts were incorporated into the two first
prototypes: The “Clock Prototype” and the “Calendar Prototype”.

3.1 Design of the Two prototypes

To get a first impression of the prototypes, focus on design details and to sort out less
promising design ideas, two preliminary prototypes were created.

3.1.1 The Clock Prototype

The first prototype consists of a standard analog clock that incorporates additional infor-
mation in addition to showing the current time. Before creating the prototype shown below
there were many more ideas on how to visualize the additional information, for example
by adding a button in the center of the clock indicating the previous event with a letter M
for manual, S for sensor-based or T for time-based event cause.

The calendar prototype is ca-
pable of visualizing events that
already happened and events
that will happen in the future.
In order to distinguish the
component  showing  past
events from the component
showing future events, a blue
layer was introduced. The blue
layer indicates the fraction of
the clock that displays past
events. To further clarify the
time span available, a time bar
is added underneath the clock
which shows the past seven
hours colored in blue.

Figure 2: Clock Prototype First Iteration
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Separation of past and present

The time span available for displaying events is set to seven hours past and five hours
future in the example seen before. Time span indicators in blue film were designed to be
flexible to adjust to time spans from four up to eight hours by layering them on the clock

and changing the plastic film covering the time bar.

In order to understand at which time the users would like to have what kind of information
displayed, several scenarios were created. The mentioned scenarios go from wake-up
time (having whole night displayed) to coming home from work at noon or afternoon
(whole morning / whole day). However those can vary greatly from one household to the
other and even from one family member to another. One of the most obvious disad-
vantages of the clock prototype is the limited time span of twelve hours that can be dis-
played.

By introducing scenarios the device could provide tailored information based on the situa-
tion the viewer is currently experiencing. After getting up, the user presumably wants to
know about events happened while he was asleep, so the time span for past events could
be increased, whereas after breakfast the user could wonder about events happening
during his absence, during the morning or the whole day. In these cases the time span for
past events could be reduced to make more room for future events. This concept of dy-
namic time spans based on viewing scenarios could be promising, but introduces a great
deal of uncertainty because the device will act on the assumption of the scenarios exactly

reflecting user behavior, which is, as we know, just possible to a certain extent.
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3.1.2 The Calendar Prototype

Concerning the initial calendar pro- |,

totype, the design guidelines were

PO

rather obvious; to facilitate user un-
derstanding the calendar structure

needs to be based on established

calendar metaphors so the frame-

work was created similar to already

Figure 3: Wireframe of One-Day & Week View

existing calendars. The one day view was one of the two proposed views for the calendar

prototype and would provide information about the smart home as well as the inhabitants

on one page. The week-view would be specific to the smart home or a particular person in

the household. Displayed time spans hence range from 24 hours to a whole week which is

by far the biggest difference between clock and calendar prototype.

Calendor
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25.02 | 26.02 | 27.02| 2802 403 \ Zo3z | =03
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Figure 4: Calendar Prototype First Iteration
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3.2 Event Classification

The events displayed on the two prototypes were identical in terms of content and repre-
sentation. In order to facilitate recognition of different event types, a possible taxonomy of
smart home events was created. The high-level breakdown is parted among actors / de-
vices and sensors. Those two main categories are then further subdivided. The following

list is a summary of the full taxonomy that can be found in appendix A on page 46.

e Actors / Devices
o Invisible or imperceptible
= For example heating
o Visible or Perceivable
= (Smart) Appliances
e Robots
o For example Roomba
e Other Appliances
= Lights
= Shades
e Sensors
o Environmental Sensors
= For example brightness or humidity sensors
o ‘“Inhabitant-Triggered” Sensors
= For example motion detectors or buttons
o Security Sensors
= For example magnet-contact sensors
o Monitoring Sensors
= For example electric consumption

Robots & Lights E“ﬁm'"ﬂi Shades
}Iﬂlim l {sanli

Figure 5: Functions Grouped by Color
The displayed events were then categorized into five groups represented by the five col-

ors shown in figure 5. Further distinction of the events was made by cropping the edges of
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rectangles which represent estimation-based 4_

automated actions, whereas explicitly trig-

gered (by user) and non-recurring timed ac- h

tions remained in their square form. 6 Shaden 32

(*Mw®|

The selection of events — should an event be

displayed on the prototype or not— was an-

other important topic to discuss during the Roowba ¢
Lab Meeting. The tradeoff between providing 40 \

the user with information beneficial to the us-

er's understanding and overwhelming the Figure 6: Smart Home Events

user by cluttering the view is very important to be considered as soon as possible. Possi-
ble mitigation could include the possibility to customize certain types of events.

3.3 Informal Evaluation

In order to obtain feedback about the current prototypes and inform the Human-Computer-
Interaction research team about the status of the prototyping work, a presentation was
held at a weekly Lab-Meeting. After providing information about the general goals of the
thesis and showing the prototypes to the members of the ZPAC Lab, they were encour-

aged to give feedback about the design of the prototypes and the proposed visualization.

The aspect of whether or not to show certain events was an intensive discussion; one
user might be interested in details about his heating’s actions, while the other just wants to
be informed in case of malfunction or abnormal behavior. Also the classification of events
that are flagged “visible” could be unclear when the effect of the action is only visible in
the very moment the action is performed and afterwards invisible again. Another example
could be the question if a user really wants to know why his shades are “back to normal”
after a singular event. Because events are not displayed different, the distinction whether
an action is visible or not, matters just for a continuative improvement. Concerning the
selection of events, the most straight-forward solution to overcome this problem is to give
the user the possibility to customize, which events he would like to have displayed on his

smart home calendar.

Substantial design decisions were made from these discussions and immediately incorpo-
rated in the design of the prototypes to be evaluated by user study. The gathered input
and decisions based on that discussions are described more thoroughly in the next chap-

ter.
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3.4 Design Implications for Paper Prototypes

Pictograms instead of multiple colors: The accumulated feedback from the informal evalu-
ation led to certain minor improvements in the design of the calendar prototype and a
complete redevelopment of the displaying of events. It was decided after due considera-
tion not to visually distinguish the events by the color-grouped categories previously men-
tioned. Instead of previously having five colors that represent smart home events, there is
now only one color for smart home events. Along with this improvement, the scheme of
displaying events was changed as well. Instead of providing text and pictograms; it was
decided to use pictograms only. One pictogram for the underlying cause of the event, an
arrow to symbolize the causality and a second pictogram for the triggered action the smart
home fulfills. Further explanation can be accessed by opening the post-it note which

makes a written explication available.

The turning away from using multiple colors for events of different smart home categories
has two major advantages: Understanding of these color distinctions would certainly not
be self-explanatory, because there is no natural mapping available for the following ex-
ample: “color blue implies Appliances and Robots”. Another major advantage of using the
same color for all smart home events is having the other colors available for different in-
formation, for example calendars of individuals. On the other hand using one color consti-
tutes this particular color as the “smart home color” which would be comprehensible to the

users.

Aside from the event structure, there were a few other minor improvements; for example
adapting the prototype dimension to a more convenient size for the following user studies.
A flip-chart paper is of particular usefulness for presenting to a group of persons but a
smaller prototype can be imagined easier to actually take place in the home of a partici-

pant.
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4 Paper Prototypes

The created paper prototypes for the following user studies are described in this chapter.
Besides the design of the prototypes, the aspect of event classification and event display

is alluded to as well.
4.1 Design of the Two Prototypes

4.1.1 The Clock Prototype

O+

&”1

Figure 7: Clock Prototype for User Study
After taking the feedback from the informal evaluation into account, several alterations
were made to improve the clock prototype before starting the user studies. The main mod-
ification consisted of introducing a fixed time span of six hours for the separation between
past and future to make the interface more understandable for first-time users. The dis-

play of events is adjusted to the guidelines mentioned in the previous chapter.
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4.1.2 The Calendar Prototype

The calendar prototype was further
improved to reflect the feedback gath-
ered during the preceding evaluation. It
was decided to provide a one-day view
as an entry point to the calendar and
the week-view was not further devel-
oped in this phase, because the les-
sons learned from the one-day view
are applicable for the other view as
well. The design itself has — apart from
being a little cleaner and tidier — not
changed much, but the material was
changed from paper to cardboard to
ensure structural stability for the user

studies.
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Figure 8: Calendar Prototype for User Study

4.2 Revised event classification

The revised event visualization described in the last chapter “De-
sign Implications” were incorporated into the prototypes; only one
color is used for smart home events and the events are distin-
guished by adjusting the shape of the event. Manually triggered
events and events that are explicitly timed or require user focus
are displayed in rectangular shape, whereas the shape of events

that result from preprogrammed rules and sensor input is octag-

onal (the edges of the rectangular are cut off).

20

Figure 9: Event Shapes
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5 User Studies

To test the suitability of the Paper-Prototypes relating to the improvement of intelligibility
and understanding for users, there were six interviews conducted. Other goals to achieve
were collecting indications for the following improvement towards the interactive prototype

and gaining a reliable information basis to decide in favor of one of the tested prototypes

5.1 Personal Information about the Interviewees

The interviews were conducted with persons aged between 22 and 57 years, whereas
four of the interviewees live in a house as a parent. One interviewed person lives at her
parental home and one person lives in a flat with his girlfriend. Further details are depicted
in the table below. Participants are referred to by their reference name.

Reference | Age | Living Situation Profession

Name

P1 51 House with family (16, 22, 23) | Primary school teacher

P2 22 House with family (16, 23, 51) | Trainee at major bank

P3 56 House with family (56, 23, 25) | Physical education teacher and
kindergarten teacher

P4 56 House with family (56, 23, 25) | Education manager at sports as-
sociation

P5 57 House with family (52, 23) Police constable

P6 29 Flat tenant with girlfriend (29) Service technician

Table 1: User Study Participants
None of the interviewed persons have extensive knowledge about smart-homes; their
prior knowledge was limited to media coverage in the last few years and covered neither

personal experience nor explicit technical knowledge.

5.2 Presented Prototypes

In the course of the first three interviews, there were two prototypes presented; the Clock-
Prototype and the Calendar-Prototype. After three interviews a strong preference for the
Calendar-Prototype emerged, so the Clock-Prototype was discontinued in favor of the

Calendar-Prototype which was slightly improved to reflect the gathered feedback.
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5.3 Setting of the User-Studies

The interviews were
conducted in person by
the interviewer; either at
the interviewee’s home
or at the interviewer's
home. All participants
agreed to be videotaped
to support the interviewer
at transcribing the inter-
view and to ensure no

important details were

accidentally omitted.

Figure 10: Still Image of recorded Video during an Interview

5.4 Feedback about the Clock-Prototype

The Clock-Prototype was regarded as convenient source of information about currently

happening actions of the smart-home and as reminder for resulting daily routines. Unfor-

tunately the participants needed substantial explanation to understand the functionality of

the prototype because of the unfamiliar application of the Clock-Prototype.

The proposed separation between past/future
of six hours was criticized by P2 and P3 of the
three participants who were evaluating the
clock prototype. They also regarded the obvi-
ous limitation to 12 hours as a problem. The
participants proposed several solutions to over-
come those problems for example having two
clocks for the whole day (by P2) or to have a
flexible time-frame (either backwards or for-
ward) that can be adjusted according to current
needs as P3 mentioned. Realization of those
ideas could render the Clock-Prototype even

more complex and constrict the familiarization

Figure 11: Clock Prototype for User
Study
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of the Clock-Prototype.
Separation between Past and Future

The concept of indicating the time-span of
currently displayed past events by means of
a time-bar seemed to bewilder the partici-
pants as it introduces more complexity to the
design of the prototype and the information
is merely redundant. Also the concept of
separating between past and future events
seemed to confuse, because all three out of
three participants (P1, P2 and P3) recog-

nized the blue layer as the “night mode” of

the smart home system. This particular
problem could be a result of badly chosen
scenario to start the interview with. Because Figure 12: Possible Solution for Past-
the scenario is tailored for the situation in the Future Separation

morning after getting out of bed, the past part is indeed apparently during the night. A
possible solution to overcome this problem could be to use two different shades of the
same color to distinguish between past and future events. The example above is picturing

a scenario at 2 pm where the future part reaches till 8 pm and goes back to 8 am.

Even with this visualization problem sorted out, the Clock Prototype is very limited in its
purpose and potential to improve the user’s understanding of information about the smart
home. Based on the feedback from the first three participants of the user study, the Clock-

Prototype was discontinued in favor of the Calendar-Prototype.
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5.5 Feedback about the Calendar-Prototype

The Calendar-Prototype was considered

to be more intuitive to understand com- Ka\ender Pl’ 0+°+}’P

pared to the Clock-Prototype because Ranlseseantichi

“everyone is familiar with the calendar as - Donnerstay A4 Marz 2043 .
being a metaphor for time-planning” as 7

P3 explicitly mentioned. z g 2
There can be more events represented # ¥
on the calendar, without the view getting N

cluttered or confusing. By providing a i ¢
clear indicator of the current time, which B @r 8
was incorporated by adding a red line, at- - =
a-glance view of the current situation
could be established. a2 - @ 12
Participants who were asked to give 4% E:]‘% Ty
feedback about both prototypes especial- tha_‘ E3 ‘__F:wp;;g‘*‘*ﬂ

ly mentioned the possibility of having the i fon — &
whole day available as an advantage in 48 o) Tz
favor of the Clock-Prototype. Other ad- | 3¢ »[@ :
vantages pointed out were the more ac- - ‘ 2
curate representation of the start-time of 22 22
a certain event and that there is simply

more space available which was specifi- Smart Home | Person 4 | Person 2 | Person3
cally mentioned by P1. Eigure 13: Improved Calendar Prototype after

the first three Interviews
All participants mentioned that they could

benefit from such a calendar because it would support their daily routines.

5.5.1 Purpose of the Calendar-Prototype

The patrticipants were asked to think about possible applications they could imagine the
Calendar-Prototype to be useful for. There were diverse possible uses mentioned. Rang-
ing from simply “knowing what the house does” by P2, to having peace of mind and not
anymore having to remember the actions incorporated in the Calendar-Prototype, as P6

mentioned: “I don’t have to think about everything.”

P4 indicated his favorite use as: “With the proposed prototype there is no need for explicit
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attention for automated things, but it could be checked if something is unclear.”

Possible applications also included the personal calendars available on the Calendar-
Prototype, for example P4 brought up the idea of planning lunch the day before. One
could easily see if the other household members are at home according to their calendar.
This particular use of the calendar presupposes the household members maintaining their

personal calendars, because otherwise the presented information could be misleading.

5.5.2 Downsides of the Calendar-Prototype

Participant number two (P2) mentioned a privacy issue with displaying certain information;
the prototype shows switching on the TV as a cause that triggers an action of the shades
and light which can afterwards be seen by everyone on the Calendar-Prototype. The par-
ticipant does not want the other household members to know if and when the TV was

turned on.

Other possible problems mentioned by P4 and P5 were reliability and dependence on
power. A loss of power would make it impossible to interact with the appliances and de-
vices; so one participant proposed there being a manual override at each of the interact-

ing devices.

5.5.3 Concerning the Placement of the Device

All participants favored a place where one usually is located at home; kitchen, living-room
or corridor. They imagined the prototype to consist of a wall-mounted touch-enabled tablet

which possibly could be picked up and used on the couch as well.

P2 and P5 also mentioned that they would like to be able to access the interface from
their smart phones when they are outside of the house. Aware of five of six interviewed
persons possessing a smart phone (3 Android, 1 iPhone, 1 Windows Phone 7); this could
be a good opportunity to make the information available on as many devices as possible.
The interface should differ as little as possible to ensure a consistent experience among

the different devices.

5.6 Planned Improvements based on Feedback

Multiple participants would welcome a week-view or at least the possibility to switch sev-
eral days back and forth to consult the calendar. P4 even mentioned that if there was just
a one-day view of the present day the possible use he could imagine would be constricted

because one important application — checking if other household members are at home
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for lunch / dinner — would be impossible. The interactive prototype will have this function
incorporated to give the users the possibility to adjust the displayed time-span but initially

showing the one-day view.

Other promising ideas were for example a dashboard that displays alerts about applianc-
es and systems that have problems or have some kind of material shortage. For example
P1 and P5 mentioned they would like to be informed about the oil-level in their oil-tank for
the heating before reaching a critical level. The same could be imagined for other applica-

tions. P5 mentioned his car, which instantly informs him about problems.

P4 explicitly mentioned that the main functions of the prototype have to be completely
self-explanatory to be useful for him, as he is only willing to consult a manual or help for

very special functions.
5.7 Visual Representation of the Events

5.7.1 Improvements after the first three Interviews

Before starting the first interviews, the preliminary

prototype was shown to the members of the ZPAC ﬁ"’ @ =
Lab who could point out certain aspects of the proto- 2—

type and give feedback about structure and content

presentation. Based on that feedback the first idea of

breaking down the displayed events of the smart- 4,

home into a variety of colors was dropped in favor of

a much simpler scheme. The displayed events were

just grouped by the underlying cause of the event; g or=|
either explicitly triggered by a user or by a permanent 6 .“/4 »
rule. The visual distinction of those categories was ”‘1\ =

then built into the prototype using different shapes for

the events. The color used for displaying the events Figure 14: Event Colors

was the same, but after the three first interviews this idea did not carry out to be of much
success because the different shapes were neither recognized nor understood by the par-

ticipants.

The major improvement in the last three interviews, compared to the three first interviews
was the replacement of the shapes as distinction for the two types of event-causes by two
intensities of the same color (brighter / darker yellow). This representation turned out to be

more understandable as P5 and P6 explicity mentioned the intended breakdown-
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structure. Their understanding was mainly based on intuitive distinction of the implications
for users of the system. Darker yellow was considered to be for events that directly influ-
ence users, or as mentioned by P 5, involving interaction with a household appliance.
Brighter yellow was associated with tasks the smart home system is doing with little or
even without any user interaction. So the visual representation of the smart-home events

displayed could be improved relying on user feedback.

5.7.2 Pictograms and Explanation

One property of the visual representation has remained unchanged since the first user-
study — the display of smart-home events by two pictograms that represent the cause and
resulting action and the possibility to make additional information available in a written
form. All participants liked the preliminary presentation of the events just by pictograms
because they are easy to understand and don’t clutter the view. If a certain event is not
understood at first sight, the additional information can be displayed. P2 explicitly men-
tioned that the pictograms raise interest in the events, whereas letters or digits would

make it harder to understand.

This part of the Calendar-Prototype design will be incorporated in the final interactive pro-
totype as similar as possible because the separation of pictograms and explanatory text

has proven to be reliable based on all conducted interviews.

5.8 General Feedback

Along with specific questions about the prototypes the participants were asked about their

calendar routines and their usage of appliances in their domicile.

Some participants mentioned that it is quite difficult to answer to such open questions and
to talk about rather apparent details of the prototype such as the tabular form or the obvi-

ous colors of events.

5.8.1 Feedback about Calendar Routines

The questions about the participants’ regular calendar routines raised various habits
among the interviewed persons. There was only one participant who did not use any form
of digital calendar. The other five persons all used their smart phones along with other
calendars for business use or as kind of to-do-lists. Non-digital calendars were mainly
used as shared calendars for mutual invitations to dinners and other activities or as long-

term planning instruments.
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Because of the possibility to set reminders for digital calendars which alert the affected
persons though their smart phone, digital calendars are often used to store events that

otherwise could be forgotten easily.

Another interesting point was that every interviewed person has at least two calendars
they use on a regular basis. The main calendar was managed on the smart phone by five
participants, so this calendar would be the easiest and most helpful to integrate to the
calendar prototype. Because the participants mentioned to have the second calendar just
for specific tasks, it would not make sense to include this particular calendar into the inter-

face as well.

5.8.2 Usage of Appliances at Home

Participants mentioned a wide range from computers, tablets and smart phones to more
traditional household appliances like oven, dishwasher and washing machine but also
mentioned automatic garage doors and boilers. Those appliances support the daily life
and have become important to the interviewees because they are simple to use and allow

focusing on more important tasks in their daily routines.
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6 Casalendar — Implementation of an Interactive Prototype

Based on the previously described user studies the conceptual design of the interactive
prototype was started. The modeled functionality of the paper prototype will be incorpo-
rated in the interactive prototype, because the simulated interaction between the paper
prototype and the users was confirmed to be working as designed. Minor design altera-

tions will be made to improve clarity based on findings from the previous iteration.

6.1 Component Structure Draft

In order to create a system architecture draft, the components of the system were mod-
eled in an interaction diagram which was refined later based on implementation details.
The general structure is a traditional model-view-controller breakdown structure with the
user interface being a browser page and embedded scripting functions communicating

with the calendar server which provides the calendar content.

Website (view) Server (model)

HTML 5 Browser Page HTTP GET request—————»  CalDAV Server Interface

Calendar Entries

A

Data object
e ™\ Data object attributes iCal format
or calendar interface, server side,
(f lendar i face) ( ide)
Apply functions for assigning uid UID [string]
colors to events start DTSTART [date]
end DTEND [date]
N J sheventtype X-SH-EVENTTYPE [string]
] sheventcause X-SH-EVENTCAUSE [string]
Data object sheventeffect X-SH-EVENTEFFECT [string]
- ‘ ~ sheventlocation X-SH-EVENTLOCATION [string]
title SUMMARY ([string]
Parse CalDAV content into
data object for calendar to [ alDAV File
display
= /

Scripting (controller)
Figure 15: Component Structure Draft

The main component of the Casalendar system is the HTML 5 webpage representing the

view for the user. This webpage consists of a general page structure and calendar events,

the scripting part of the view, which serves as controller for user input and initiates the

communication between view and data server and finally the calendar data server itself,

which stores the calendar information.
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6.2 Tools used for Development

Due to the possibility of running JavaScript and jQuery based web pages locally in any
browser instead of having to compile the source code to an executable file, a simple text
editor® with syntax highlighting could be used to develop and edit the necessary program
code. Either Firebug for Firefox'® or the built-in developer tools of the Chrome browser*
were used to debug the written code. For implementing a proper version control system
and code control system, GitHub'® and the GitHub for Windows application were used.
Apart from those code-centric tools the open source svg editor Inkscape®™® was used to

create or modify certain svg graphics.

6.3 Frameworks and Libraries

User interface design is mainly based on the jquery-week-calendar framework, because
it suits the design requirements for the task of presenting calendar entries to the user and
takes responsibility for handling of date-related issues like splitting weeks up in the correct
manner. This calendar plugin is based on jQuery and jQuery-Ul for functionality and de-
sign purposes and relies on date.js, an open source JavaScript date library for date func-
tionality'®>. Another library used in the Casalendar Prototype is JavaScript-lcal-Parser,
which was used to gain insight into parsing iCal data and was rewritten in most parts for
the purpose of this implementation'®. To make the calendar interface able to react to mul-

ti-touch events, the hammer.js framework was included"’.

6.4 Data Structure

The representation of the calendar event data is being done in two ways. On one hand the
calendar data is in a form the calendar interface of jquery-week-calendar can work with
and on the other hand the calendar data is formatted according to the CalDAV format de-
scribed in RFC 47912,

® http://notepad-plus-plus.org

1% hitps://getfirebug.com/

! https://developers.google.com/chrome-developer-tools/

2 http://github.com

'3 http://inkscape.org/

' https://github.com/robmonie/jquery-week-calendar

1> http://www.datejs.com/

18 https://github.com/thybag/JavaScript-Ical-Parser

7 https://github.com/EightMedia’lhammer.js

18 Calendaring Extensions to WebDAV (CalDAV) http://tools.ietf.org/html/rfc4791
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6.4.1 Data Structure for Calendar Interface

The data structure for saving event data is chosen according to the calendar framework.
All calendar events are saved in a data object that contains an array of events which have
certain properties. The properties of a certain event to be displayed in the calendar inter-

face are the following.

id unique identifier of the event

uid user id in written form

userlD user id as a number matching the user array of the interface

start start date and time in JavaScript date notation

end end date and time in JavaScript date notation

sheventcolor color of the event, either based on user, eventtype, eventcause or
eventeffect™

Table 2: Mandatory Event Properties

Whereas event properties in the table above are mandatory for every calendar event to be
displayed, for smart home events there are additional properties depicted in the table be-
low. The following properties only apply to smart home events. In the following part of the

thesis, the acronym sh stands for smart home.

sheventtype the high-level category the smart home event belongs to
sheventcause trigger for smart home event

sheventeffect action performed by the smart home

sheventlocation (location of the smart home event

Table 3: Event Properties applicable to Smart Home Events

Having an event type value for each event is beneficial for the implementation because
the assignment of colors to events can be parameterized in the iCal parser. Also the cal-
endar interface could in a further step allow the user to apply filters to just display certain
event types. A high level allocation to one of the eleven groups can be performed by
adapting an already established classification from Hamernik et al. (Hamernik, Tanuska, &
Mudroncik, 2012). The event categories can be found in appendix C on page 57, along
with possible and implemented values of the previously mentioned eventcause and

eventeffect attributes.

9 A complete list of the eventtypes, eventcauses and eventeffects is attached in appendix C
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6.4.2 Data Structure according to CalDAV Specification

To ensure compatibility of the prototype
with multiple servers, an implementation
of the CalDAV standard was chosen as
means to transport calendar entries. So
the Casalendar smart home calendar is
able to use any calendar server that im-

plements the CalDAV specification®.

The CalDAV specification de-
fines the structure of calendar
object resources with certain key
words separated by a colon. A
basic structure as described in
RFC 4791 can be found in Code
Example 1 above. Besides the
standard attributes listed in
Code Example 1, the specifica-
tion allows the use of “Non-
Standard Components, Proper-
ties, and Parameters” according
to section 5.3.3 of the RFC4791.

BEGIN:VCALENDAR
BEGIN:VEVENT

UlD:alice
DTSTART:20130507T150000Z
DTEND:20130507T170000Z
SUMMARY :testevent for alice
END:VEVENT
END:VCALENDAR

Code Example 1:
Event Structure for Personal Events

BEGIN:VCALENDAR
BEGIN:VEVENT

UID:smart-home
DTSTART:20130507T200000Z
DTEND:20130507T220000Z
SUMMARY: Shades close because it's getting dark
X-SH-EVENTTYPE:Shading
X-SH-EVENTCAUSE:Brightness
X-SH-EVENTEFFECT:ShadesDown
X-SH-EVENTLOCATION:Bedroom
END:VEVENT

END:VCALENDAR

Code Example 2:
Event Structure for Smart Home Events

Those non-standard parameters are used to store additional information for smart home

events. While the exact name of the components can be arbitrary, all non standard com-

ponents need to contain the prefix “X-“. The Code Example 2 includes a set of possible

attribute values a smart home event could consist of.

0 Calendaring Extensions to WebDAV (CalDAV) http://tools.ietf.org/html/rfc4791
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6.5 Implementation Process

After evaluating various calendar frameworks and considering writing a new one from
scratch, the following step included having a closer look at the jquery-week-calendar

21 and released under

framework. This particular framework was developed by “robmonie
the MIT license? which allows the code to be copied, modified and distributed as long as
the original copyright notice is included in all copies. After reading through the short doc-
umentation the source code itself was skimmed through. In consideration of the fact that
the main JavaScript file contains over three thousand lines of code and the call hierarchy

is rather complex, it took some time to get familiar with the framework’s operation.

6.5.1 Event Display
First changes to the framework included the way R ‘ (i

events are displayed on the calendar. The func- 2\
. N B o~
tion to render events was changed to allow treat- -
Doors lock because
ing smart home events differently than personal everyone left the
house

events. Then the possibility to make additional

information for smart homes available was added o ‘

by providing a movable element that contains the @ ’ E

Oven starts at
programmed time

description and is opened when the event picto-
grams are clicked.
Figure 16:
Smart Home Events with Description
6.5.2 Parsing of Events

Having only tested the calendar with an array of dummy events, the next step will intro-
duce a parser that fetches calendar events from a server, parses them into an array of

events and returns the array to the calendar for display.

After trying several prebuilt parsing scripts, it was decided to adapt the closest matching
one to the particular job it has to fulfill in this setting. Like the calendar framework, the Ja-

"23 is released under the MIT license?*. Although this parser

vaScript-lcal-Parser by “thybag
was intended to provide a simple way of displaying calendar events from a calendar feed

on websites, it could be modified to create an object containing the parsed events and

2 https://github.com/robmonie/

22 http://opensource.org/licenses/mit-license.php
% https://github.com/thybag/

2 http://opensource.org/licenses/mit-license.php
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passing the object to the calendar interface by using a callback function after parsing. Be-
cause at that point there were no credentials available to access a CalDAV server, a

dummy file was used for testing of the parser.

The parser contains application logic besides of its main purpose. Its other purpose is to
assign the calendar events their respective color; based on either the username assigned
to an event or in case of smart home events depending on eventtype, eventcause or

eventeffect.

6.5.3 Initialization Script

The advancing development required having an adequate number of events available for
testing, so an init script was created, providing a set of test events. As the init script al-
lowed to create a batch of events tailored to the actual day and surrounding weekdays, it
facilitated rapid updating of the calendar events without manually changing the dates of
the events every single day. This init script was further developed after creating more pic-
tograms to have a larger variety of smart home events. All the used pictograms were ei-

125

ther downloaded from a project page called “The Noun Project’®, obtained from “Wikipe-

»27

dia”®® or created from scratch using “Notepad++ or the open source software

222222

_—

Figure 17: Examples for Pictograms — Clock, Heating, LeaveHouse, Lock
“Inkscape”®®. Every file retrieved from external sources is licensed under the “Creative
Commons Attribution-Share Alike” license®. The original owners of the pictures are re-

ferred to in appendix D on page 58.

After having access to the calendar server of the Department of Informatics of the Univer-

sity of Zurich, the init script could be adapted to allow uploading calendar events to the

%% http://thenounproject.com/

26 http://inkscape.org/

°" http://notepad-plus-plus.org

28 http://www.wikipedia.org/

% http://creativecommons.org/licenses/by/3.0/
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CalDAV server. The parser was updated accordingly to ensure communication with the
calendar server. A certain specific problem was to poll multiple calendars; because the
response time varies greatly and it cannot be predetermined which calendar resource
returns its data last, the retrieval of the multiple calendar resources was solved sequential-
ly. Unfortunately this solution is rather slow depending on the connection to the calendar
server, but the overall response time stays below two seconds in most cases tested. The

responsiveness of the calendar when first loaded is not of the utmost importance, be-

cause the device is designed to be always-on.

Initialization Script for Casalendar Test Events

current content of calendar (as iCal)
smart-home (of Rizzo Family) |

Alice (Caroline Rizzo)
Bob (Peter Rizzo)
Carol (Carla and Stella Rizzo)

Dave (Susan and Frank + their SmartHome)

delete content of calendar
smart-home (of Rizzo Family) |
Alice (Caroline Rizzo)
Bob (Peter Rizzo)
Carol (Carla and Stella Rizzo)

Dave (Susan and Frank + their SmartHome)

generate new content and upload
smart-home (of Rizzo Family) |

Alice (Caroline Rizzo)
Bob (Peter Rizzo)
Carol (Carla and Stella Rizzo)

Dave (Susan and Frank + their SmartHome)

fast-forward button”*

delete all calendar contents and generate new

content

function result
Calendar entries at https://calendar.ifi.uzh.ch/smarthome/home/1111.ics are the following:

BEGIN:VCALENDAR PRODID:-//davical.org//NONSGML AWL Calendar//EN VERSION:2.0 CALSCALE:GREGORIAN
BEGIN:VEVENT DTSTART:20130528T0100Z DTEND:20130528T0300Z SUMMARY:Washing machine starts because electricity is
cheap UID:smart-home X-SH-EVENTTYPE:Controlling of Appliances X-SH-EVENTCAUSE:PowerCost X-SH-
EVENTEFFECT:WashingMachine X-SH-EVENTLOCATION:basement END:VEVENT BEGIN:VEVENT DTSTART:20130528T0600Z
DTEND:20130528T0800Z SUMMARY:Shades open because its getting bright UID:smart-home X-SH-EVENTTYPE:Shading X-SH-
EVENTCAUSE:Brightness X-SH-EVENTEFFECT:ShadesUp X-SH-EVENTLOCATION:bedroom END:VEVENT BEGIN:VEVENT
DTSTART:20130528T1100Z DTEND:20130528T1300Z SUMMARY:Oven starts at programmed time UID:smart-home X-SH-
EVENTTYPE:Controlling of Appliances X-SH-EVENTCAUSE:Clock X-SH-EVENTEFFECT:Oven X-SH-EVENTLOCATION kitchen
END:VEVENT BEGIN:VEVENT DTSTART:20130528T2000Z DTEND:20130528T2200Z SUMMARY:Shades close because its getting
dark UID:smart-home X-SH-EVENTTYPE:Shading X-SH-EVENTCAUSE:Brightness X-SH-EVENTEFFECT:ShadesDown X-SH-
EVENTLOCATION:bedroom END:VEVENT BEGIN:VEVENT DTSTART:20130527T0600Z DTEND:20130527T0800Z
SUMMARY:Shades open because its getting bright UID:smart-home X-SH-EVENTTYPE:Shading X-SH-EVENTCAUSE:Brightness X-SH-
EVENTEFFECT:ShadesUp X-SH-EVENTLOCATION:bedroom END:VEVENT BEGIN:VEVENT DTSTART:20130527T1130Z
DTEND:20130527T1330Z SUMMARY:Oven starts at programmed time UID:smart-home X-SH-EVENTTYPE:Controlling of Appliances
X-SH-EVENTCAUSE:Clock X-SH-EVENTEFFECT:Oven X-SH-EVENTLOCATION:kitchen END:VEVENT BEGIN:VEVENT
DTSTART:20130527T1730Z DTEND:20130527T1930Z SUMMAR Y:Heating starts because temperature is low UID:smart-home X-SH-
EVENTTYPE:HVAC X-SH-EVENTCAUSE:Temperature X-SH-EVENTEFFECT:Heating X-SH-EVENTLOCATION:living-room
END:VEVENT BEGIN:VEVENT DTSTART:20130527T2000Z DTEND:20130527T2200Z SUMMARY:Shades close because its getting
dark UID:smart-home X-SH-EVENTTYPE:Shading X-SH-EVENTCAUSE:Brightness X-SH-EVENTEFFECT:ShadesDown X-SH-
EVENTLOCATION:bedroom END:VEVENT BEGIN:VEVENT DTSTART:20130526T0600Z DTEND:20130526T0800Z
SUMMARY:Shades open because its getting bright UID:smart-home X-SH-EVENTTYPE:Shading X-SH-EVENTCAUSE :Brightness X-SH-
EVENTEFFECT:ShadesUp X-SH-EVENTLOCATION:bedroom END:VEVENT BEGIN:VEVENT DTSTART:20130526T1330Z
DTEND:20130526T1530Z SUMMARY:Shades close because TV was powered on UID:smart-home X-SH-EVENTTYPE:Multimedia X-SH-
EVENTCAUSE:TV X-SH-EVENTEFFECT:ShadesDown X-SH-EVENTLOCATION:living-room END:VEVENT BEGIN:VEVENT
DTSTART:20130526T1530Z DTEND:20130526T1730Z SUMMARY:Shades open to protect them from damage due to wind UID:smart-
home X-SH-EVENTTYPE:Shading X-SH-EVENTCAUSE:Wind X-SH-EVENTEFFECT:ShadesUp X-SH-EVENTLOCATION:living-room
END:VEVENT BEGIN:VEVENT DTSTART:20130526T2000Z DTEND:20130526T2200Z SUMMARY:Shades close because its getting
dark UID:smart-home X-SH-EVENTTYPE:Shading X-SH-EVENTCAUSE:Brightness X-SH-EVENTEFFECT:ShadesDown X-SH-
EVENTLOCATION:bedroom END:VEVENT BEGIN:VEVENT DTSTART:20130525T0600Z DTEND:20130525T0800Z

Figure 18: Initialization Script Frontend

The final version of the initialization front-end allowed the display, deletion and generation
of new calendar content for the five available calendars. Event configuration, however, still
had to be done manually. By providing easy-to-use functions, the description of events

was designed to be as simple as possible.

During loading of the initialization page, variables for “year”, “month” and “day” are filled
with the actual date values, so the functions for creating calendar entries can specify rela-
tive dates relying on today’s date. There is also the possibility to have for example the
closest Tuesday in relation to the current date as a reference point instead of today. This

way, scenarios tailored to differences between weekdays and weekend can be created.
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In order to create smart home addEvent(new Date(year,month,day,8,00),new

events, the following syntax Date(year,month,day,10,00),'Doors lock because eve-

has to be followed: start time, ryone left the house', 'smart-home', 'Safety’,

end time, text to be displayed, ‘LeaveHouse', 'Lock’, 'frontdoor');
user name, event type, event
cause, event effect and event | addEvent(new Date(year,month,day+7,22,00),new
location. The function in the | Date(year,month,day+7,24,00),'Champions League

second part of the code exam- | Match’, 'bob’);

ple creates a personal event

for “bob” and takes place in Code Example 3: Functions for Event Creation
one week, thus occurring seven days later than the smart home event created by the first

function.

This initialization script provided the possibility to generate a lot of calendar entries invest-
ing rather little time and effort.

6.6 Calendar Scenarios for Expert Evaluation

After finishing the structure of the calendar interface, appropriate calendar-item scenarios
needed to be created. Sarah Mennicken provided well-thought-out descriptions of fictive
persons who live in smart homes, based on previous studies concerning smart home in-
habitants. By reading the personas attached in appendix E, a general idea about the peo-
ple’s lives was acquired, which then led to generating five weeks of calendar entries that

could reflect their daily schedules.
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Figure 19: Calendar of the Rizzo Family Full Week View
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6.7 Component Diagram

After completing the development of the Casalendar interface, a final component diagram
concretizing the interaction paths between the used components was created. The com-
ponents arranged on the left side provide the calendar server with calendar entries. In the
current state, events are created by the initialization script but could later be provided by
an actual smart home interface and corresponding personal calendar resources. The cal-
endar server is represented by the DAViCal server of the informatics institute, but the
Casalendar interface works with any calendar server that implements the CalDAV Stand-

ard®°.

In order to configure the Casalendar interface, certain lines of code have to be changed.
On one hand the parser incorporates functions for assignment of event colors and en-
sures the events are provided to the user interface. The user interface includes all other
settings that can be made. Besides the settings for connecting to the calendar server, all
other layout and design specific settings can be configured in the user interface.

% Calendaring Extensions to WebDAV (CalDAV) http://tools.ietf.org/html/rfc4791
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Final Component Diagram

Figure 20
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6.8 Unsolved Issues
Some problems unfortunately could not be solved within the scope of this thesis.

The files containing the interface are on a different server than the calendar server and
the communication with the server is built on XMLHttpRequests, so most browsers forbid
this kind of connection due to their browser security model, because malicious code could
be loaded from the remote site. A possible way to overcome this limitation would be using
JSONP?*! for data exchange, but this is not supported by the calendar server. The only
reliable solution would be to provide a proxy through which the traffic to the remote server
would be routed. So there would have to be a proxy script on the same server the inter-

face is hosted, which fetches the calendar entries from the server upon request.

A possible workaround includes launching the browser with a flag to disable web security.
In Windows this could be done by launching the browser from a command line; for exam-
ple “chrome.exe --disable-web-security”, but this is not desirable although feasible for test-
ing purposes. The solution used on the touch devices for the expert evaluation included
adding the server address to the white listed “trusted sites” of the Internet Explorer brows-

er.

The display of events could be further improved. Especially if there are lots of calendar
events to be displayed. For example if three calendar events are arranged in the same
time-slot, smart home events are not displayed correctly because there is insufficient

space available.

Apart from those problems, there are more issues to address which are mentioned in the

chapter about prototype improvement.

%1 http://Aww.json-p.org/
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7 Persona Supported Expert Evaluation

In order to evaluate the developed interactive prototype “Casalendar”, a persona support-
ed expert evaluation was chosen. This method is rather experimental but could provide a
possible workaround for evaluations due to the poor availability of smart home inhabitants
for user studies. So the present expert evaluation does not only assess the interactive
prototype but also tests the suitability of persona supported expert evaluations for user

studies concerning smart homes.

7.1 Procedure

The participants — members of the

Rizzo Family: Caroline, 37 and Peter, 38 with 2 yo Carla and 5 yo Stella

ZPAC Team — were grouped in

f{éﬁ) e @fl?“\ pairs and first given a questionnaire
7 ' — }/%L following the structure of a cognitive
& ¢ R_lf& walkthrough. This first part of the

aulormator % make s smar o afrdatie evaluation was carried out by the

participants on their own and target-

Gardner Family: Susan, 41 and Frank, 43, no kids

ed basic usability and feature mat-

- ,‘f [0 T o0) Fank sysemadmiierar oty ters. After finishing the first part of
( J\‘@)&gg?/ e the evaluation, the participants were
' : /:\ "::W given a description®* of the person

\\ UTJ 7 they will impersonate in the next

parts. For the second task, the par-

Susan, full time employee at a insurance

555 N !

ticipants were asked to discuss with
their partner whether they would
Figure 21: Pictures and Short Descriptions of the  consider buying the presented de-
Personas Used vice or not. In the third and last part
of the evaluation, the participants were asked to put themselves in the position of a user

who already possesses the device.

The device used for the tests was a VAIO Tap 20 Mobile Touch Desktop, a 20” tablet de-
vice running Windows 8. In order to bypass the browser’'s same-origin policy, the server

containing the interface was added to the Internet Explorer’s whitelist.

%2 The persona descriptions are attached in appendix E on page 60.
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7.2 Findings from Cognitive Walkthrough

The cognitive walkthrough brought up some important aspects of the interactive prototype
that need to be improved. Especially concerning user interaction, some problems need to
be dealt with; users expect such an interface to react to the accustomed multi-touch ges-
tures like swipe and pan. The calendar view can indeed be swiped up and down to scroll
to the early morning or late evening. At the beginning, the view is automatically set to the
current time which besides is indicated by a red line. Regarding the red line indicating the
current time, a participant mentioned that using a very similar shade of red for a person’s
calendar could be confusing.

Casalendar - The Smart-Home Calendar

Events for the SmartHome are displayed along with personal calendars of jcaiiaf}

today < May 07,2013 > one-day-view | full week
3

Tuesday May 07, 2013
Smart Home Caroline Peter Carla Stella

1AM rt$.
2AM
3AM
4AM
S5AM
5AM & wp 55
7AM
8uu
Qe
10am
T O=» B

Figure 22: Calendar of the Rizzo Family showing one-day-view

To switch to the full week view, it is apparent according to the experts, that the button on
the top right has to be tapped or clicked, the same applies to switching back to one-day-
view. Changing the view to the next day or week by button presses can be frustrating,
especially for persons who are accustomed to using tablets and smart phones and there-
fore are relying on their interaction knowledge that clearly includes swiping on the screen.
The lack of having clickable dates in full week view to switch to a particular one-day-view

was criticized as well the absence of means to navigate to distant dates.

While the possibility to unfold the labels representing calendar events was obvious for the
paper prototype, the interactive prototype lacks of a visual clue that there is more infor-

mation available than currently displayed. Adding a small arrow at the bottom right corner
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of each smart home event would facilitate detection of the possibility to make the addi-

tional information visible.

Figure 23: Situation of the Expert Evaluation

7.3 Findings from Discussions in Persona

After reading the provided persona descriptions very carefully, the participants tried to
imagine how the persons they impersonate would react and argue.

Relying on the proposed discussion topics®, the participants started to discuss whether
the calendar device could support their lives if they would buy it. The following discussions

were very informative concerning possible limitations of the device among other things.

7.3.1 Concerning Smart Home Events

The smart home specific part of the prototype was regarded as well-thought-out and mak-
ing an appealing impression. Participants liked the pictograms for primary transport of
information and welcomed the possibility to display additional information in case the rep-

% Discussion topics along with the expert evaluation protocol are mentioned in appendix F.
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resentation by pictograms is unclear. But a certain drawback was stated because the
availability of additional information to the collapsed smart home events is not visually
apparent. Aside from smart home specific information display, there was a lot of feedback

gathered about general calendaring aspects which is enlisted in the next clause.

7.3.2 General Calendaring Aspects

A planning function was mentioned to be a very important aspect of a calendar that sup-
ports families in their daily lives, so the device would have to offer some kind of schedul-
ing function to be of substantial use for family coordination. For example one participant
mentioned the children’s events in the calendar; she would like to see at a glance, if the
task of picking the child up is taken care of or if it is unassigned. If the task is already as-
signed, this should be reflected in the calendar view so that this information is clearly visi-
ble. This example leads to a main concern about the calendar; with the calendar events of
family members often tied together closely, there absolutely has to be found a way to vis-

ualize connections between calendar events to improve the user experience.

The presented prototype is constricted in terms of manipulation of either calendar events
or direct manipulation of smart home functions. So the possibility of scheduling events
mentioned before is not possible in the current state of the prototype. This particular fea-
ture is focused on family calendar routines as opposed to providing the users with infor-
mation about their smart home. Any means of control features or manipulation of calendar

events is not planned for the scope of this thesis, but could be added in a future iteration.

Another problem occurring when using the device at home could include misinformation,
because every family member has to maintain their calendar consistently, otherwise fami-
ly members or the smart home and associated calendar could not be aware of certain

events that will or have already happened.

7.3.3 Implications

The possibility of providing smart home information to users through usage of a calendar
interface was affirmed by the participants, but the benefit for smart home inhabitants is
limited according to the participants. As soon as more diverse information about the smart
home matters is available, the users could increasingly benefit from the provided infor-
mation. Favorite aspects about the Casalendar interface mentioned by the participants
were the possibility to check if everything is in order and having an overview including the

smart home information adjacent to the personal scheduling information.
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8 Conclusion

In this chapter the findings from the previous sections are consolidated and discussed.
Strengths and weaknesses are summarized and an outlook concerning future research is

provided.

8.1 Discussion

The goal of this thesis is to elucidate on temporal metaphors to improve understanding of
smart home information, especially for persons without strong technical background. By
creating prototypes and constantly refining and evaluating them, both an understanding of
the central issues to address and how to approach these issues were developed.

The chosen approach — using a traditional calendar interface and incorporate smart home
related information — has proven useful in terms of elucidating the user about actions his
home is performing. All users tend to find the information display for smart home events
utilizing pictograms appealing and easy-to-understand. Therefore the improvement in in-

telligibility for actions and underlying causes concerning smart home can be approved.

The final evaluation showed that the interactive prototype in its current state does not
comprehensively address the problems concerning improvement of understanding of
smart home information. Users clearly want to have immediate control over the displayed
information; also the diversity of displayed smart home events is too limited. The
Casalendar prototype however provides an easy-to-use interface everyone can under-
stand and certainly would be beneficial in the everyday life of a family living in a smart

home.

By accommodating different components (family calendar and smart home calendar) into
one design, there is a tradeoff between the two functions. Focusing too much on the per-
sonal calendars and related tasks eclipses the smart home functionality, which should be
given prominence in favor of the Casalendar prototype. Smart home related aspects of the

proposed system should therefore be made more apparent and accessible.

Temporal metaphor based interfaces can provide a more high-level overview to compli-

cated systems like smart homes, hiding much of the involved complexity.
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8.2 Future Work

In order to improve the Casalendar prototype, changes concerning event display, interac-

tion and functionality can be taken into consideration.

8.2.1 Technical

Improving the prototype from a technical perspective to overcome the data exchange
problem stated in chapter 6.8 would be required to deploy to diverse devices without extra
configuration. The browser's same-origin policy allows JavaScript functions of the calen-
dar interface to gather information from remote sources, if the request is carried out by a

proxy script on the interface’s server.

If the prototype is to be deployed “in the wild”, reloading of events that changed in the
meantime needs to be implemented to ensure the interface is always up-to-date. Also the
time span from within the calendar events are loaded from the calendar server must be
limited to avoid transferring large amounts of data, so the call to the calendar server could
include just the week to be displayed at first sight. Further calendar data could be
prefetched after page load, to ensure seamless switching to previous and next weeks or
days. If the user wants to navigate to more distant points in time, the data could then be

retrieved.

8.2.2 Interaction

In order to improve user interaction the functioning of the gestures need to be ensured.
Due to competing event listeners, the swipe gesture only works on the top of the page in
the current state of the prototype. Navigation could be further improved by making dates
clickable in week view so that the one-day-view of the clicked day would be shown. The
possibility of adding a date picker to choose dates more distant than two weeks could

prove helpful in some situations as well.

In order to overcome the lack of a visual clue for additional information about smart home
events being available, a small arrow at the bottom right corner of each smart home event
could be added.

To improve clarity and at-a-glance awareness of the present situation, the possibility could
be provided to gray out events that have already happened. Also the present date (the
column for “today”) could be made more visually distinguishable and the red line indicating
the current time could be made thicker. The distinction between the smart home column

and personal columns in one-day-view could be improved by adding symbols for the
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home and the persons, also the color coding of the respective persons should match the

top titles.

8.2.3 Functional

By integrating the Casalendar prototype into an actual smart home environment the
breadth and depth of displayed information could be increased and tailored to the applica-
tions in-situ. If the interface would be installed after having dealt with traditional interfaces,

more insights about suitability for improving user understanding could be gathered.
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Appendix A — Taxonomy for Event Classification

e Actors / Devices
o Invisible or imperceptible
= Heating
= Ventilation
= Air-Conditioning
= Boiler
= |[rrigation System
o Visible or Perceivable
= (Smart) Appliances
¢ Robots
o Roomba
o Lawn-Mower

e Washing-Machine

e Dryer
e Fridge
e Oven
e TV

e Stereo

e Coffee Maker
.

= Lights

= Shades
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Sensors

o Environmental Sensors

Brightness

Weather, Outdoors (Humidity, Wind, Pressure, Rainfall, Dew Point,

Temperature etc.)

Air Quality, Indoors (Temperature, Humidity, CO,, O,, CO etc.)

o ‘“Inhabitant-Triggered” Sensors

Presence Detectors
Cameras / Microphones
Buttons

Keypads

RFID

NFC

o Security Sensors

Magnet-Contact Sensor
Doormat Sensor
Glass-Break Sensor
Ultra-Sonic Sensor

Photoelectric Barrier

o Monitoring Sensors

Electric Consumption

Internet Usage

Wireless Transmission

Gas / Oil Consumption of Heating

Remote Access to Smart Home Components
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Appendix B — User Study Protocol

e Participant 1 [TN1]

Papier Prototypen - Benutzerstudie TA. /}

User Study for Paper Prototypes

1. DasVorgehen des Interviews diskutieren, Consent Form erkliren / lesen unterschreiben lassen, Vorgehen
bzgl. Video erkliren, Video starten,
Vielen Dank fir die dieser und mir
‘meine Prototypen zu verbessern.
Mein Name ist Jonas Hofer und ich bin Student an der Uni Ziirich, momentan im Bachelor. In meiner

. 0b und wie das Verstandnis und die it von Smart-
hand verbessert werden kann.
Dieses Interview ist kein Test, es gibt absolut keine ,falschen” Antworten. Grundsatzlich wird mein
Prototyp getestet.
kte d daich icht

funktioniert am Prototyp, um diesen dann zu verbessern.
Konzept Think aloud

2. Nach den perstniichen Infos fragen ( Job, Alter, ob Haus oder Wohnung, Wohnungssituation (WG, Partner,

hm‘:.!] Frage wie Technologi einschatzt
L wi, 1 Howg > //am//W C mjfm e, ks
W, !
st iy FBile M iyl
A m./“.,‘%/y f
7 n /ﬁi/n,/.l.,%“tz/t el o
Lechgopl

3. Vorwissen bezlglich Smart Home?
A

das ist, vielleicht
“ Nicht zu viel erkliren, da dies ihre weiteren Antworten beeinflussen konnte

4. Den Uhr - Prototypen zeigen
A Part1
a. Beginnen mit dem Zeigen des Prototyps und der Frage was sie auf den ersten Blick erkennen
Kannen (generell)
b. Einstiegsfragen (Eisbrecher)

Seite 1von 7 Druckdatum: Dienstag, 12. Marz 2013

Papier Prototypen - Benutzerstudie

b, Inweicher Art das Gerat ni Was mis sein, damit das Gerat

nizich ist?

‘ U«L ebey allore

5 denke was ihre i /
wiirden?

d. Woim Haus / der Wohnung wiirden Sie das Gerit installieren?
«  Werwiirde sich fr die Informationen interessieren?
« Andere Personen, die im Haushalt leben? Gste? Kollegen der Kinder,
Nanay
o Wiein Nutzung integrieren?

Vh“‘} Fudbiew [u}(kq!,@‘u‘zh e

Tollgs lem Wfos
wel Uibssr, LJ[ 4
. Was konnte ich h darstellen? Was.
2 Wapup "

'whfl’ﬁ% 10K (e

5. Ubergang zum zweiten Prototyp
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Papier Prototypen ~ Benutzerstudie

¢ Detailliert fragen welche Teile des
dies dient, displayed and why is It situ
. Formen, Piktogramme, /

whntt p b Akt oa)

d. Was denken Sie, wofir der Prototyp nitzlich sein kénnte?
«  Bei den Beispielen: wofr braucht man die Information?
Probes: Zeit ablesen, was noch?

Grale -\()JJINH witalch
wm%‘ fouw > o) w,q_tg‘gy
~Gedouleirdiilee

. Wann konnte der Prototyp ntalich sein?
. 3 R baw.
.Verwendungszwecke" sie sich vorstellen kannten

[l-;(l/l* It ,L/“»

f"j”q""'”'

> Bnasiggd il

1. Zwel weitere Szenarien darstellen

« Wahrend des Tages (zwischen 8 und 16) 14:00
«  Beim nach Hause kommen am Abend > 19:00

IL‘C~W\ﬂ9;?4.¥ , g Sl sle

8. Part 2 (more general part)
a. Konnen Sie sich vorstellen ein solches Gerdt zu Hause zu benitzen?
- Warum nicht?

o Sy ) /f/;’wu
o 7 d
Dc{( lle Cunle av: 2upe, Cleand nesies
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6. Show the calendar prototype

A Part1
a dem Zeigen des Prototyps und der Frage lick
konnen (generell)
b, Einfache Fragen (iuhre(hu)

Ak, vide e 7<k1u /,//Ap f,

ubesi huﬂ {

wi we Pz

und was

Detailliert fragen welche Teile des Protot
dies dient. Wha tayed and why i it situated where it

* Probes: mbm, Formen, P:kwyamme Strukturierung Vergangenheit /
2okunft

e ‘Ic(@

Dia(
syl wowrsiceide ¥
Sk uw Wak denkenSie, ol dr Prototyp nbtzlchsein Konnte?

*  Bei den Beispielen: wofir braucht man die Information?
“ Probes: Zeit ablesen, was noch?

T
/ E Viiw
Yorden J =

. Wann konnte der Prototyp nitzlich sein?

sie sich vorstellen
Konnten

e 2uagy vy,

Leloureoer
“: wa!l wilf

£, Zwei weitere Szenarien darstellen

*  Guten-Morgen-Szenario (bereits seit Beginn dargestellt)

*  Wihrend des Tages (zwischen 8 und 16) > 12:00 oder 14:00
* Beim nach Hause kommen am Abend

qj.’c/éu-u liren

Sac b b oy -5l bl
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Papier Prototypen ~ Benutzerstudie

8. Part 2 {more general part)
a. Konnen ein solches Gert zu H beniit

« Warum nicht? Warum schon - Mehrwert?

welidit ab e

mt /‘4;4’n,

J./Uu,#((m[_},‘m

sein? Was misste ande damit das Gerat

b, In welcher Art konnte d:
nitalich ist? \

2u diesem

. Was denken Sie, was ihre !
wiirden?

rb.-Lh.:h, e Tovine stlibbee

4. Woim Haus / der Wohnung wiirden Sie das Gerat installieren?
. fr i
Andere Personen, die im Haushalt leben? Giste? Kollegen der Kinder,
Nanny
 Wiein Nutzung integrieren?

i 1 dom Prototyp?
,3 wet @iz ak einc //7
S pegln .’/L/y Kol /‘LL‘L,

1. Was kénnte man zusitzlich noch darstellen? Was wiirden Sie entfernen?

Sk //‘/ [7(/1 ~

vou  hv
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€. Welchen der beiden Prototypen finden Sie besser?
a. Einzelne Aspekte, evt. Beides fUr jeweils entsprechenden Zweck

— "6

= fabidey belislel vy wij] wile g ‘f'"/““‘“é?
iy

0. Allgemeine Fragen zu smarten Dingen 2u Hause
a. Gibt esin lhrem Zuhause Dinge, die sie als “smart” bereichnen wiirden?
o Eventuel etwas, das kein elektronisches Gerdt ist, aber sehr praktisch ist
vl Riume aufzihlen, dann kommen sie wielleicht auf eine idee
= Evil. Ofen, etwas vernetztes?

b. Gibt es technische Gerate, die Innen wichtig sind im Alltag?

f;lm' -;|F[L-<| th@(“”
3

E. Gibt es ctwas, das Sie aus diesem Interview mitnehmen konnen?

F. Gibt es etwas anderes, Uber das Sie Feedback geben méschten?

9. Beim Tellnehmer herzlich bedanken fir die Mitarbeit an der Studie
A Nach -agen, falls Teilnehmer
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7. Teilnehmer bezdglich ihrer normalen Kalenderroutinen befragen:
A Digital / analogue, ___

Papier Prototypen - Benutzerstudie

B Wrapup
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B, Was far infos befinden sich au dem Kalender? / neben dem Kalender?

a. Vielleicht ist Ugbar 28. o
Schulreise

Termin fir die

€. Wo befindet sich der Kalender?

D. Wer fihrt den Kalender? Sind es evtl. mehrere Personen?

8. Vergleich / Abschiuss
A Welche moglichen Vorteile sehen Sie beziiglich der Prototypen? / Nachteile?

B. Unterschiede Kalender / Ur, Vorteile / Nachteile?
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e Participant 2 [TN2]

Papier Prototypen — Benutzerstudie

‘r N 2 > Jokude’ uist
User Study for Paper Prototypes

5 Interviews diskutieren, Consent /lesen lassen, Vorgehen
bagl. Video erkliren, Video starten,
Vielen Dank fir die Bereitschaft bei dieser ie mi d

meine Prototypen 2u verbessern.
Mein Name ist Jonas Hofer undich bin Student an der Uni Zirich, momentan im Bachelor. n meiner
eht es darum, ob und wie das Verstandnis it von Smart-

Dieses Interview ist kein Test, es gibt absolut keine ,falschen* Antworten. Grundsatalich wird mein
Prototyp getestet.

Bitte ungeniert negative Aspekte des Vs , da ich eben nicht
funktioniert am Prototyp, um diesen dann 2u verbessern.

Konzept Think aloud

. fragen ( Job, Alter, ob H: ‘Wohnung, i (WG, Partner,
Famille)
A Frage wie Technologie-erfah ich einsch: ate sie benitzen, PC,

Smartphone etc. was machen sie wenn Probleme auftreten?

Pkl \q\?)anL/OZ %nuHﬁmhb
loyte,
oo Vi, (e ;agud&@ Saden o Alehen , Ky
>4 n\,\, S P“"'“"” > g ;.{4.3“

3. Vorwissen beziglich Smart Home?
A )

Wk

ist, vielleicht i hi
Nicht zu viel erkliren, da dies ihre weiteren Antworten beeinflussen konnte

4. Den Uhr - Prototypen zeigen
A Part1
. Beginnen mit dem Zeigen des Prot ind der Frags
Kénnen (generel)
b, Einstiegsfragen (Eisbrecher)

Nicht beeinflussen durch Nennen von einzelnen Aspekien
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>a Tl 4 Cifacl > Sellsdyy)
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4. Woim Haus / der Wohnunl wilrden Sie das Gerat installiered?
* Wer wiirde sich fir die Informationen interessieren?
* Andere Personen, die im Haushalt leben? Gaste? Kollegen der Kinder,
Nanny
Wiein Nutzung integrieren?

W Iy AL(,“Z!CII Lr:cH.S"lMWWW
}\)ju.( Qﬁalﬁﬂl"‘/w[u““\ o&ulagl't 5w [ﬁ‘ ve|

sein, damit d

’ 2
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& Wrapup

_osmo —_lNa. T 4
5. Ubergang zum zweiten Prototyp {(c% N ?)A(,\L\’ = 2
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Detaillert fragen welche Teile des 2
dies dient. {What i displayed and why I I situated where i 1)
Probes: Farben, Formen, Piktogramme, Strukturierung Vergangenheit /
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%%/guku vFN Shrom

d. Was denken Sie, wofir der Prototyp nitzlich sein konnte?
*  Beiden Beispielen: wofiir braucht man die Information?
Probes: Zeit ablesen, was noch?
- wiSRa Wkl HIS wes juecht
T lempiziy . " :
Pet o ok s e s Wi vden e
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2G40 wic S prs j«..\/ dbey mtil|’ J
. Wann kénnte der Prototyp niitzlich sein? /“ b ety
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2Zwei weitere Szenarien darstellen

*  Wahrend des Tages (zwischen 8 und 16) 14:00
Beim nach Hause kommen am Abend > 19:00

gk i g B bl ez 5"*#/0{‘35 dlos
%%/519/1 oy ehugs W}é} Kl wetf

8. Part 2 (more general part)

a. Kennen Gerst zu Hause
Warum nicht?
Seite 2von 7 Oruckdatum: Samstag, 16. Marz 2013
Papier Prototypen - Benutzerstudie
6. Show the calendar prototype
A pat1
3. Beginnen mit dem Zeigen des Prototyps und der Fragy
kénnen (generell)
b, Einfache Fragen (Eisbrecher)
Yt beeinfussen durch Hennen von en Aspekten

Nw Vel schwilsy = esmen ;
M / X ‘ Saley huidk
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= Ko nJ’uL = i sulu pissen fﬁ%’ ki el
et i e ST
Fiios Pt ro W st
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d. Was denken Sie, wofiir der

Probes: Zeit aotew- was noch?

Ul o (/Qa";itkun”
E’“"”WAXF.MI"C”I &5 V%// 7 {u ,1;,@5/1” an

. Wann kdnnte der Prototyp nitzlich sein?
*  Die Person erzahlen lassen
Konnten

f. 2wei weitere Szenarien darstellen

*  Wihrend des Tages {zwischen 8 und 16) = 12:00 oder 14:00
* Beim nach Hause kommen am Abend

= aad St bu culitues 2»%
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Papier Prototypen ~ Benutzerstudie

B. Part 2 (more general part)
a 2u Hause
= Warum nicht? Warum schon - Mehrwert?

Aaspcvitien <A ch@y, duitn wakbves shall
= r:uu hw Jaiat 7“,“%], 5,4» VI\J"?]ILL
%‘*@ ucf

In welcher , damit das Gerat

\S\W\’&’ natalich ist? 2 u}“u@ laqw. -\S%-Ahgdﬁ'
e Jég‘ y i Sulthi e
= g

- Mm W‘Mh hls wl ol

C e

. Wo im Haus / der Wohnung wirden Sie das Gerat installieren? = j\b\[\] WI( \(‘\
« Wer wirde sich fir die Informationen interessieren?
* Andere Personen, die im Haushalt leben? Gaste? Kollegen der Kinder,
Nanny
*  Wie in Nutzung integrieren?

ae; le & E@MWM / gm)c za!/ \

&xuxbuh/dcu(nﬂ‘ 1ok (\{

a

e i dem Prototyp?
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f. Was kon
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D. Aligemeine Fragen zu smarten Dingen zu Hause
a. Gibt esin Ihrem Zuhause Dinge, die sie als "smart” bezeichnen wiirden?
das kein elektronisches sehe praktisch ist.
= Etl. Rdume aufzahlen, dann kommen sie vieleicht auf eine Idee
* Evtl. Ofen, etwas vernetates?

f)vdihf“ u,wn {y?waf’{ /éﬁ‘#’% ﬁh"//L

b, Gibt es technische Gerite, die Ihnenwichtig ind im Alltag?
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9. Beim die der Studie
A, Nach Emailadresse fragen, falls Tellnehmer interessiert ist, die Arbeit nachher 2u lesen
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D. Wer fihrt den Kalender? Sind es evtl. mehrere Personen?

8 Vergleich / Abschluss
A. Welche maglichen Vorteile sehen Sie beziiglich der Prototypen? / Nachteile?
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e Participant 3 [TN3]

Papier Prototypen — Benutzerstudie IU %

Cb(‘[( -((‘I’S‘}
User Study for Paper Prototypes

1 Das jiews diskutieren, Consent Kldren / lesen lassen, Vorgehen
begl. Video erkldren, Video starten.
Vielen Dank fir di bei dieser
meine Prototypen zu verbessern.
Mein Name ist Jonas Hofer an der Uni Zirich, im Bachelor. In meiner
Bachelorarbeit geht es darum, ob und wie das Verstindnis und die Nachvoliziehbarkeit von Smart-
anhand tap!
Dieses Interview ist kein Test, es gibt absolut keine ,falschen” Antworten, Grundsitzlich wird mein
Prototyp getestet.
Bitte ungeniert negative Aspekte des Prototyps nennen, da ich herausfinden was eben nicht
funkti Prototyp, .
Konzept Think aloud

2. Nach den persénlichen Infos fragen ( Job, Alter, ob Haus oder Wohnung, Wohnungssituation (WG, Partner,
Familie)
A Frage wie logie-erfahi ( ie beniitzen, PC,
Smartphone etc. was machen sie wenn Probleme auftreten?

,;iidzfv«,wu/sl“.%jvurf(;;‘ﬁi‘k“] 7:6,'411»“/ //du; wt f‘]m//(‘ /‘:5, 73/)§)

3. Vorwissen beziglich Smart Home?
A, Erkliren lassen, was

st vielleicht
= Nicht 2u viel erklaren, da dies ihre weiteren Antworten beeinflussen kannte

4. Den Uhr - Prototypen zeigen
A Partl
a

i Zeigen des P d der
Knnen (generel)
b, Einstiegsfragen (Eisbrecher)

licht beeinflussen durch Nennen von cinzelnen Aspe
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Seite 1von 7 Druckdatum: Montag, 18. Marz 2013

Papier Prototypen — Benutzerstudie

b, Inwelcher Art kinnte das Gerit niitzlich sein? Was milsste anders sein, damit das Gerst
nitzlich ist?

. Was denken Sie, was / w
wiirder

b(uu U 3&@})— uh/ wﬁ,/7f;’ Platz ‘A,

> s woradden (5, widd e Guralmf~

d. Woim Haus / der Wohnung wiirden Sie das Gerat installieren?
o Wer wirde sich fir die Informationen interessieren?
= Andere Personen, die im Haushalt leben? Giste? Kollegen der Kinder,
Nanny
o Wie in Nutzung integrieren?

[f’[L‘/ edbe ﬁ'("(/'C/ % e (/-"//\7‘{//} f’/(/éf’//
(/

e Menge an ichtlich auf dem Prototyp?

= Ay y)lmwl' / ﬁ”f%- ’[“/.3;“' ondese ST [/

f. Was konnte man zustzlich noch darstellen? Was wiirden Sie entfernen?

Ll des flases /r/n:«fzfg/u

& Wrapup

5. Ubergang zum zweiten Prototyp

seite 3von 7 Druckdatum: Montag, 18. Mirz 2013
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c. Detailliert fragen welche Teile des yps und was
dies dient. W

splayed and why is it situated where it is)

= Probes: Farben, Formen, Piktogramme, Strukturierung Vergangenheit /

Tkunlt 2 Gl

it dizu bel Fupuls

d. Was denken Sie, wofiir der Prototyp nitzlich sein konnte?
. i man die
« Probes: Zeit ablesen, was noch?

,.fyqt}!* /s

by o ves

‘e. Wann konnte der Prototyp niitzlich sein?
. bawi.
WVerwendungszwecke” sie sich vorstellen konnten
b

Jh/3),
ed/24

= "uuj_

f. Zwei weitere Szenarien darstellen

*  Wahrend des Tages (zwischen 8 und 16) 14:00
Beim nach Hause kommen am Abend - 19:00

> Uidider|uye ,,w}ml/‘ll
M/(j vkl

8. Part2 (more general part)
3 i solches Ger3t zu

Warum nicht?

j!// e Jere /«’/uue(,‘//il' )&f’im\‘zﬂ‘(‘

Seite 2von 7 Druckdatum: Montag, 18. Mérz 2013
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6. Show the calendar pratotype

A part)
a Begi i i Protatyps und der Frage ersten
kénnen (generell) | ) M
5. Einfache Fragen (Eisbrecher) Townewr fkhf eodalpy d ir%a@ﬂbh
richt beeinflussen durct von einzelnen Aspekten (| g

L}[fﬁlflljh:{ﬁhﬁf,
Zillicke behf R T Aﬁdﬂ/ﬁﬂmiy’vku"

c. Detailert fragen welche Teile des und was sie denken wozu
dies dient. (What s disg is it situated where it is)
= Probes: Farben, Formen, Piktogramme, Strukturierung Vergangenheit /
Zukuntt

9. was denken Sie, woliir der Prototyp nitzlich sein konnte?
. fman
obes: Zeit ablesen, was noch?

oy gl w&mt ;4&5 Cy‘:,.gvf&?, (/’Z%,Lu; :.‘Ary' .\

%rr‘f,w

e Wann kannte der Prototyp nif

Kannten

(. Zwei weitere Szenarien darstellen
*  Guten-Morgen-Stenario (bereits seit Beginn dargestellty
» Wihrend des Tages (zwischen 8 und 16) = 12:00 oder 14:00
* Beim nach Hause kommen am Abend

Seite dvon 7 Druckdatum: Montag, 18, Mirz 2013
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Papier Prototypen - Benutzerstudie

B. Part 2 (more general part)
a. Kdnnen Sie sich vorstellen ein solches Geriit 2u Hause zu beniitzen?
“ Warum nicht? Warum schon ~ Mehrwert?

b. In welcher Art kénnte das Gerit niitzlich sein? Was misste anders sein, damit das Gerit
niitzlich ist?

= W%Il«, ”w; i Tuelon I — /uwg/ (SSUE

¢ Was denken Sie, was ihre Familienmitglieder / Mitbewohner zu diesem Prototyp sagen
wiirden?

d. Woim Haus / der Wohnung wiirden Sie das Gerdt installieren?
« Wer wirde sich fiir die Informationen interessieren?
. , die im Haushalt leben? legen der Kinder,

Nanny
* Wie in Nutzung integrieren?

= it (/fb Y

e ge an ich auf dem Prototyp?

e wun uplke Aaw cr«'(z’ag’ff w0,

f. Waskdnnte talich was

Seite Svon 7 Druckdatum: Montag, 18. Mirz 2013

Papier Prototypen ~ Benutzerstudic

C Welchen der belden Prototypen finden Sie besser?
a. Einzel He, et Beides fir jeweil K

D. Aligemeine Fragen zu smarten Dingen zu Hause
. Gibt esin Inrem Zuhause Dinge, die sle als “smart” bezeichnen wiirden?
o Eventuell etwas, das kein elektronisches Gerdt ist, aber sehr praktisch ist.
Bl Réume aufzihlen, dann kommen sie vielleicht auf eine Idee
= Evil, Ofen, etwas vernetztes?

b, Gibt . @ sind im Allag?

€. Was haben diese Gerdte filr Vortelle und gegebenfalls Nachteile?

F. Gibtes et deres, (ber das Sie

9. Beim Teilnehmer herzlich bedanken fir die Mitarbeit an der Studie
A gen, falls ist, die 2ulesen

Seite Tvon 7 Druckdatum: Montag, 18. Marz 2013

Papier Prototypen - Benutzerstudie

8 Wrapup

7. Teilnehmer bezi normalen
A Digital / analogue

/f\wd“ / Z'//VUM‘LLL{«I&,LL

B. Was fir infos befinden sich auf dem Kalender? / neben dem Kalender?
a. Vielleicht ist jgbar 28, Termin fir die
Schulreise

€. Wo befindet sich der Kalender?
|

T L’!'L?i/{i

. Wer fiihrt den Kalender? Sind es evtl. mehrere Personen?

;lU'- 1

8. Vergleich / Abschluss
A 6 i ie beziiglich der Prototypen? / Nachteile?

I N D)
»(,,ult U,qu ien /’)//(A (Rt
B. Unterschiede (al(:ndu 1Uhr, Vorteile / Nachteile?
&.\‘ Beils: v
i P T \ \
bx,u.lu‘!u\m‘. X / l/ c(mat.(‘{
<
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e Participant 4 [TN4]

Papier Prototyp - Benutzerstudie

Papier Prototyp - Benutzerstudie T /\' HL ;
(e Walpude
) d. , wofiir der yp
User Study for Paper Prototype + el den Bespclen: wofir braueht man e informtion?
24 * Probes: Zeit ablesen, was noch?
1. DasVorgehen des jiews diski , Consent lesen L Vorgehen P dhewr kb dacen delicy vt
bzgl. Video erkldren, Video starten.
Vielen Dank fiir die Bereitschaft bei dieser mir
meine Prototypen zu verbessern.
Mein Name ist Jonas Hofer und ich bin Student an der Uni Ziirich, momentan im Bachelor. In meiner
it geht es darum, £l i von Smart- e. Wann kinnte der Prototyp niitzlich sein?
i hand it . D
kénnten

Dieses Interview ist kein Test, es gibt absolut keine ,falschen” Antworten. Grundsatzlich wird mein

Prototyp getestet. Mﬁym. Plugn  am Mepgun aly Usrobeu|

Aspekie des P ; willwas eben nicht
funktioniert am Prototyp, um diesen dann zu verbessern.
Konzept Think aloud
d fragen ( Job, Alter, ob H (WG, Partner,
i 4 " f. Zwei weitere Szenarien darstellen
Familie) .
A, Fragewie sie-erfahren die Person si i . 9C, i
o Probleme auftreten? Wahrend-des Tages (zwischen 8 und 16) > 12:00 oder 14:00 tudiove: Togy
« Beim nach Hause kommen am Abend —> “{(
Vovwets
3. Vorwissen beriiglich Smart Home? Ty
A, Erkdaren lassen, was. . vieleicht gehort Skl
o Nicht " 94 dies 8. Part 2 (more general part) wikg
a i ein solchy w
+ Warum nicht? Warum schon - Mehrwert?
W a Bile , 8., ik, odw Wi w
= Wit f
4. show the calendar prototype Foniag hille b f-evitinay
Ll w5l vkl o> cwdondligire Sedeq Siud o-biaiuy
2. Beginnen mit dem Zeigen des Prototyps und der Frage was sle au rk
Kénnen (generell)
b, Einfache Fragen (Eisbrecher} b, In welcher Art konnte das Gerst nitzich sein? Was misste anders sein, damit das Gerdt
jcht beeinfiussen durch Nennen niitalich ist?
c. Detaillert fragen welche Telle des i . Was denken Sie, was. / 20 diesem
dies dient. (What s displaved and why Is I situated where it is) wiirden? :
. Formen, ! wivden 5 ay ;‘,J { 143y
Zukunft / ; P A
= ) = il 7 i
> stz dobit-gied oy pocsiulictee U bugpr ] Weldy
< ) A
Sy : - |u,‘ e T
Seite 2von 4 wev U 2y :
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{ / dhuiead

W A

Papier Prototyp - Benutzerstudie Papier Prototyp - Benutzerstudie
apier Prototyp - Benutzerstu

. Wer fiihy K i
d. Woim Haus / der Wohnung wiirden Sie das Gerst installieren? fer fihrt den Kalender? Sind es evtl. mehrere Personen?

. fir
= Andere Personen, die im Haushalt leben? Gaste? Kollegen der Kinder,

Manny Ny i A o il inll! find it
2 Logied dine g ol ol bt witeawe! @sce.
o Wiein Nutzung integriecen? Y iyesiet Grat g Ay w
I |
pus Ny g sili @bl
, 5 6. Abschiuss
s ]
Bu pEs-al A ogii e e beziglich des Prototyps? / Nachteile?
= veralbu,
»“»"L')\’J\‘-'mma.l ” Menge an i ichtlich auf
B. Aligemeine Fragen zu smarten Dingen zu Hause
a. Gibtesinlhrem e, e sic als “smart”
. o i i Gerat ist, aber pral ist.
_ da . y *  Evtl. Raume aufzahlen, dann kommen sie vielleicht auf eine Idee
f. Woskiante man L) = Evtl. Ofen, etwas Vernetates?
el aulopuattie D / Roiley - b ;((,,.\\.w‘}rz-' U;Hy-
eeitlely, dudepaltle Dinge (Doler -Abdfbes)/ | (&
v dir ikl T i Y
ey \|l|.|‘.‘)-U\ e 1Selen [ Nt L\,Lr;t:f.(y)(‘\) de e
et
g Wrapum b, Gibtes , i i Aitag?
5. Teilnehmer heziglich ihrer normalen Kalenderroutinen befragen: . P e s
igital p o) >l kil Vi
A ogtslfanslogue f\“{‘"r\"‘"-f?t' wf !fk'f 2wl Synelopen i Duofupt m“f
Lo bt ‘
Odloie
C. Gib es etwas, das Sie aus diesem Interview mitnehmen knnen?
8. Was fur infos befinden sich auf dem Kalender? / neben dem Kalender?
a. Vielleicht ist gbar 28 El fozettel neben dem
Schulreise ;
RJ'\F mt o ﬁ"\”-“’“"’""
J D. Gibt es etwas anderes, Uber das Sie Feedback geben mdchten?
7. Beim Teilnehmer herzlich bedanken fir die Mitarbeit an der Studie
€. Wo befindet sich der Kalender? A. Nach Emailadresse fragen, fals Teilnehmer interessiert ist, die Arbeit nachher zu lesen
1) Ar udq
4l
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¢ Participant 5 [TN5]

Papier Prototyp - Benutzerstudie Ti/
W (u Hbucy)
User Study for Paper Prototype

1. Das Vorgehen des Interviews diskutieren, Consent Form erkliren / lesen unterschreiben lassen, Vorgehen
bag. Video erkliren, Video starten.
Vielen Dank fir die Bereitschaft be dieser
meine Prototypen zu verbessern.
Mein Name ist Jonas Hofer und ich bin Student an der Uni Ziiich, momentan im Bachelor. In meiner

it geht es darum, Verstandnis und di von Smart-
hand rden kann.
Dieses Interview ist kein Test, es gibt absolut keine ,falschen® Antworten. Grundsitzlich wird mein

Prototyp getestet.

g P , daich
funktioniert am Prototyp, um diesen dann zu verbessern.
Konzept Think aloud

was eben nicht

2. Nach den persnlichen Infos fragen ( Job, Alter, ob Haus oder Waohnung, Wohnungssituation (WG, Partner,
Familie)
A, Frage wie Tech: i inscha sie benditzen, PC,
fa:\/lﬁa‘{ EF, Masr mif Fambe
l /
3. Vorwissen beziiglich Smart Home?
A Erkliren lassen, ist, vielleicht 01
*  Nicht laren, da dies
4. Show the calendar prototype
A Partl
a. Beginnen mit dem Zei des Prototy d e den erst
kdnnen (generell)
b. Einfache Fragen (Eisbrecher)
 Nicht beeinflusgen durch Nennen von einzelne 5
Ak &/u‘{t Tt sec Wt m Moy /'n{f
€. Detailliert fragen welche Teile des
dies dient. hat is disp d It ituated where il
« Probes: Farben, Formen, Piktogramme, Strukturierung Vergangenheit /
Zukunft p i
o _ ?
wlo Gy = fora ‘@’éf % 2
1 j
Seite Lvon 4 Druckdatum: Donnerstag, 28. Mrz 2013
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D. Wer fiihrt den Kalender? Sind es evtl. mehrere Personen?

Selipfcaie Uam Jeemit- 45//7/Mgfm

6. Abschluss
A Weiche mtgiichen Vortell sehen Sie bezligich des Prototyps? / Nachtele? <"

> wes /zw/:ai Ws  cuwees 74”'0/// &

Sfovsdl]

B. Aligemeine Fragen zu smarten Dingen zu Hause
a. Gibtesin Ihrem Zuhause Dinge, die sie als "smart” bezeichnen wiirden?
*  Eventuell etwas, das kein elektronisches Gerat ist, aber sehr praktisch ist.
= Evtl. Rdume aufzahlen, dann kommen sie vielleicht auf eine Idee
© Evil. Ofen, etwas Vernetates?

7@2’%&(—’ Gm 4 //)é ™
Wesligsddi §/f bl r’l[??j vt krésy

b, Gibt ate, ig sind im Alltag?

. Was haben di

weth ¢» = [@//7)//;‘5/1‘,)/% &
C.  Gibt es etwas, das Sie aus diesem Interview mitnehmen kdnnen? ’/

pe Tt/ cuelifecoe, Yy ol

0. Gibt d

Ul
/\1/, ;// /
i

Ji
Gber das Sie

7. Beim Teilnehmer herzlich bedanken far die Mitarbeit an der Studie
A Nach Emailadresse fragen, falls Teilnehmer interessiert ist, die Arbeit nachher zu lesen

Seite 4 von 4 Druckdatum: Donnerstag, 28. Marz 2013
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d. Was denken Sie, wofir der Pratotyp nitziich sein kénnte?
*  Bei den Beispielen: wofr braucht man die Information?
*  Probes: Zeit ablesen, was noch?

. Wann kénnte der Prototyp niitzlich sein?
3t welche,

o 1 s N
Tgpsaef ophinties + Qm{v‘e& =

ie sich vorstellen

f. 2wei weitere Szenarien darstellen

*  Wahrend des Tages (zwischen 8 und 16) > 12:00 oder 14:00
*  Beim nach Hause kommen am Abend

W)l

Wy s o ae a)
,, o

B Part 2 (more general part)
a. Kannen Sie sich vorstellen ein solches Gerét zu Hause zu benitzen?
= Warum nicht? Warum schon ~ Mehrwert?

In welcher Art kénnte das Gert niitzlich sein? Was misste anders sein, damit das Gerd

# y
nitzlich ist? oulue g(m.:’(M /Z?ywr ’//%w.feq/mu é’lro‘/ /

e

2u diesem

ll[/#/ We? Z{”é’k’%/,

. Was denken Sie,
wiirden?

.‘7”%\

st c
J ‘

e A elfoslic Miilugy

Papier Prototyp - Benutaerstudie

d. Woim Haus / der Wohnung wisrden Sie das Gerit installieren?
*  Wer wiirde sich fiir die Infermationen interessieren?
* Andere Personen, die im Haushalt leben? Gaste? Kollegen der Kinder,
Nanny
*  Wie in Nutzung integrieren?

Gk waieer Mz@z/fé!/ L a/ﬁffﬁa%%

Prototyp?

. Was kaante h Was wiirden
/" N Cef el
L v WP e e
?S.:*MMS}@:V& wmfl!}/fé[ 72 g"x(’cfﬂ"(]ﬁ’/ﬁ &‘tww"
= Shle Clw@(?&{ftf

e Sr %L{ L é% sl gl el _5;@2/17

5. Teilnehmer betiglich ihrer normalen Kalenderroutinen befragen

A Digital / analogue —gﬂﬁ;&'{ﬂul ,@w@{
cullete #ove- . )
ARz ity
. Was fur infos befinden sich auf dem Kalender? / neben dem Kalender?

a. wielleicht i verfiigbar 8.
schulreise

& gy

neben dem Termin fiir die

€ Wo befindet sich der Kalender? [ . .
@l P MﬁmuL
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o Participant 6 [TN6]

Papier Prototyp ~ Benutzerstudie

Papier Prototyp - Benutzerstudie TA | (
Y D)
d. Was denken Sie, wofiir der Prototyp nitzlich sein konnte?
B den Beispielen: wofir braucht man die Information?
Probes: Zeit ablesen, was noch?

Wl Wi aakovahltt 4:43@1"? whhick

User Study for Paper Prototype

1. Das jiews diskutieren, Consent /lesen iben lassen, Vorgehen
bagl. Video erkliren, Video starten. k‘ . k
Vielen Dank fir dieser Wl v hede. ¥ L ‘/h - ul :&p{
0 a L WEAAYAY / Ny ke febin nclih un /
meine Prototypen 2u verbessern. Lb /m/ b 'F ‘l v br“ﬂ‘h an “(
Mein Name ist Jonas Hofer und ichbin Student an der Uni Zirich, mormentan im Bachelr.In meiner % >4 Uk
ob und wie das Verstandr i i Smart- \ . Wann ksnnte der Prototyp nitzlich sein?
i hand von zei werden kann. b
Dieses Test, es gibt falchen® Antworten, Koren o kj g
Prototyp getestet. o W aly e
rtipen . » > wui @ugr Has >0k I8
funktioniert am Prototyp, um diesen dann zu verbessern. 4 aulkl o vt Gt & ﬁ”‘da
Konzept Think aloud v
2. Nach fos fragen [ Job, Alter, ob Hi Wohnung, WG, Partner,
Familie) ¢ . S . Zwei weitere Szenarien darstellen
A Frage wie Technologie-erfal die 3 ” it , PC, *
. e BUnd T6) S 12

«  Beim nach Hause kommen am Abend

J‘{\zdt S"mriw an m//,f /ﬂé” //7 Lywl'

3lch

‘Smartphone etc. was machen sie wenn Probleme auftreten?

3. Vorwissen bezliglch Smart Home?
A Erkldren lassen, das ist, vieleicht "
Nicht . L Konnte 8. Part2 (more general part)
A iy 2. Konnen Sie sich vorstellen ein solches Gerit zu Hause zu benitzen?
(ot 4{ L F Warum nicht? Warum schon - Mehrwert? "
! e Mgt - kﬁm}“’lﬂu ke an alles. dinler wise
4. Show the calendar prototype
A pat1
a. it dem Zeigen des Frage was si
Kannen (generell)
b. Einfache Fragen (Eisbrecher) b.._In welcher Art ki ¢ Sapnbeadasal
nitzlich ist? {gmwrﬁgw /W (kﬂ/ P /tﬂ%lnl

Hicht beeinflussen durch

wit [mf’ablm
= kaludis

' (5 Wik 7 S
W\l flseuy act I WakasitC

ff

c. Detailliert fragen welche Teile des Prototy und was . denks was i u diesem
dies dient, (Whatis displayed and why & it situated where it is) wiirden? = o "ﬂvﬂ
Probes: Farben, Formen, Piktogramme, Strukturierung Vergangenheit / WAL v
Zukunll- . ’ - " @ );gl “L‘
U(\,( g M /04@&&‘& Sl
Yl \ 4
O Seite 2 von 4 Oruckdatum: Donnerstag, 28. Mirz 2013
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Papier Prototyp - Benutzerstudie

J o wirden Sied y i 2 D.  Wer filhr Sind es evtl.
d. Woim Haus / der Wohnung wiirden Sie das Ger3t installieren ; S
« Wer wirde sich fir die Informationen interessieren? Wl Qlﬂﬂlv b(dé
. , die im Kollegen der Kinder,
Nanny

© Wiein Nutzung integrieren? .
Vﬁdc/.év%oﬂ'\ ol st = f“Qj (,(.[{m,, 6. Abschiuss
O ally A Welche méglichen Vorteile sehen Sie beziglich des Prototyps? / Nachteile? (s

1klsecq

S S v i e iy T

ichtiich auf dem Prototyp?

g S G G & | P
S alagub Al/Je.(\/ ik Lt S wovspevn [ A Tedtn /J/cr " Lok ‘>
8. Allgemeine Fragen zu smarten Dingen zu Hause
a Gibt jinge, die sie als “smart” "
*  Eventuell etwas, das kein elektronisches Gerat ist, aber sehr praktisch ist.
= Evtl. Riume aufzdhlen, dél"! kommen sie vielleicht auf eine Idee
Evil. Ofen, etwas Vernetztes:

f. Was konnte . i 2
+6a«?ﬂw pue, Vb [ PP g Joille e

ks 1ot it

b. Gibt es technische Gerite, die

fluly Nl

pen wichii sind i Altag?
? e it (),{‘gm

glich i befragen: €. Was fiir ]n'
W?&# Sonfuccsa”
k{ {2 ¢17>\

W /C’f» //,/A/‘ by G%’? Z
/

>

Digital / analogue
Guadlowe + Vb arliad o wed

+ Q/draw ) P .“,,.ur,,ummmpm-wy.,gx C Glbtesetwss,d

Was fi i f dem Kalender? /

a. Vielleichtist figbar 28. Termin fir die
\ willvr gfhet lg;é#u.—/

Schulreise
= sader, Al ] W ) ’
& X egeey LE o = g 1D deres, iber
=2 Suled A e Ltj/ sty LEnke =2 Spug 79 o/g (I’f74ﬁ lmd‘“{ﬂbz&lv WOR S/HWU LJU; R"(X"'LUM Q{M/{w

7. Beim Tellnehmer heralich bedanken fir die Mitarbeit an der Studie
, falls Teilnehmer i

wolt| sk sk

2u lesen

\/u" “{eé//!z// el

Druckdatum: Donnerstag, 28. Mirz 2013
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€. Wo befindet sich der Kalender? B¢
cesdi|\. = Laplep
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Appendix C — Smart Home Event Types

EventCause

e Environmental Sensors

O

O 0 O O o O

Brightness
Humidity
Wind
Pressure
Rainfall
Temperature
GasSensor

e InhabitantTriggeredSensors

O O O 0O 0O 0O 0 O

O

MotionDetector
Camera

Button
Microphone
Keypad

RFID

NFC
LeaveHouse
TV

e SurveillanceSensors

MagnetContactSensor
GlassBreakSensor
DoormatSensor
UltrasonicSensor
PhotoelectricBarrier

e MonitoringSensors

©)

O O O O

O

ElectricConsumption
InternetUsage
WirelessTransmission

HeatingGasOilConsumption
RemoteAccessToSmarthome

PowerCost

e PseudoSensors

O

Clock

EventEffect
e Invisible
o Heating
o Ventilation
o AirConditioning
o Boiler
o lIrrigation
o VideoCapturing
o AudioCapturing
o Lock
e Visible
o Robots
= Roomba
»= Scooba
= LawnMower
o Light
o Shades
= ShadesUp
» ShadesDown
o Stereo
o TV
o Oven
o WashingMachine
EventType
According to Hamernik et al. [20]
o Lighting
o Shading
o Controlling of Appliances
o HVAC
o Safety
o Multimedia
o Health
o Kitchen
o lIrrigation
o Clean
o Control

Causes, Effects and Types shaded grey are used in the Casalendar Interactive Prototype.
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Appendix D — Sources for used Graphics

»

arrow.svg

http:/thenounproject.com/noun/arrow/#icon-No5581

by Naomi Atkinson

\.l
-g-

Brightness.svg

http://thenounproject.com/noun/sun/#icon-No2660
by Adam Whitcroft

Clock.svg

http://thenounproject.com/noun/clock/#icon-No3571
by Sébastien Desbenoit

222223

Heating.svg

http://commons.wikimedia.org/wiki/File:Heating-Radiator.svg

by http://en.wikipedia.org/wiki/User:Inkwina

LeaveHouse.svg

http:/thenounproject.com/noun/house/#icon-No4766

by Yo Szezepanska

Lock.svg

http://thenounproject.com/noun/key/#icon-No655
by Roger Cook & Don Shanosky

Oven.svg

http://thenounproject.com/noun/oven/#icon-No3046

by Hakan Yalcin

PowerCost.svg

http://thenounproject.com/noun/plug-in/#icon-No327 and
http://thenounproject.com/noun/money/#icon-No2524
by Unknown Designer and Nathan Thomson respectively

ShadesDown.svg

Own creation
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ShadesUp.svg

Own creation
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Temperature.svg

http://thenounproject.com/noun/temperature/#icon-No7810

by Ashley Reinke

TV.svg

http://thenounproject.com/noun/television/#icon-No9002
by Cris Dobbins

WashingMachine.svg

http://thenounproject.com/noun/washing-machine/#icon-No118

by Unknown Designer
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Wind.svg

http://thenounproject.com/noun/wind/#icon-No4252
by Ocha Avmu
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Appendix E — Personas for Expert Walkthrough

Rizzo Family: Caroline, 37 and Peter, 38 with 2 yo Carla and 5 yo Stella

Peter, working in the finance business, DIY
automator to make his smart home affordable

Gardner Family: Susan, 41 and Frank, 43, no kids

Frank, system administrator, hobby
automator, wants to play around with the
newest gadgets

Susan, full time employee at a insurance I

company N\
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Caroline is a stay at home mum to her two kids:
Carla, 2 and Stella, 6. Together with her husband
Peter they're all living in a semidetached house in
a suburban area since 7 years.

Caroline used to work as a physician's assistant
before the kids were born. Now she's dedicating
her time completely to the household and the kids.
Most of the times she's enjoying that she can stay
at home and spent time with them.

She enjoys being very active, so she's doing a
variety of sports. On Tuesdays and Thursdays she
goes to the gym when Stella is at the school.
Luckily they offer a "kids club" where Carla can
play with other kids while her mum is doing Zumba.
On the other days she tries to bike to the grocery
shop or goes running either with Carla in a stroller
or when her husband comes back home and can
watch her.

Cooking is one of her hobbies, but in everyday life
she actually has to handle it in a more practical
way and preparing something quick, but still
healthy - especially for the kids. To relax she
enjoys watching a movie in the evening after she
and her husband brought the kids to bed. At the
moment they don't go out very often, but rather just
enjoys when she has some time for herself and
watch stupid TV shows.

Generally, Caroline likes the automation and is
very curious about what her husband is creating to
support their lives. But since she had some bad
experiences, she is afraid of losing control of very
basic features like turning the light on or off or
opening the shades or be restricted by a machine.
She considers the touch panel and the remote
controls as an object for use, so she's not worried
that she will break it physically, but afraid she might
mess up the settings that took her husband so long
to configure.

Caroline Rizzo, 37

It's exciting to her when her husband tells her
about all the stuff that you can do with automation,
but actually, it conflicts a little with her appreciation
for doing things herself and is also worried of
losing the sense of accomplishment when
everything is performed by machines.

Caroline doesn't have any technical training. She's
from the generation that learned touch typing and
a little bit of Word processing in her apprenticeship
but that's all. Because she enjoys to stay in touch
with her friends that don't live nearby she started
using emails because their faster and more
convenient than writing letters. She feels that she
can get around with her skills but sometimes being
a little bit to slow. Whenever she's in a hurry she
wishes it would be a little bit easier for her. She
would really appreciate if she could be a bit faster
in those moments.

Half a year ago she got an iPhone, it's not the
newest version because it's her husband's old
phone. There are some apps she really enjoys
using: e.g. Whatsapp, because it's almost like the
texting she's used to but for free, the local public
transit app, because she always forgets the
schedule and she recently figured out that you can
also see if a train is delayed and also there's a
funny local weather app that gives a humorous
touch to the weather forecast. Sometimes she's
looking up the weather in her favorite vacation
spot, not that it provides any real benefit to know
that, but it's nice.

The biggest motivation to use the home
automation is simply, because it's there and she
has to. But also her husband's motivation is
contagious sometimes. Caroline is very curious
when he's trying new features and it's also exciting
when there's new stuff in the home. In order to stay
in control of her own home she's very keen on
being aware of what he's doing, so at least she's
not surprised when the controls in her home
change. From time to time she has some ideas of
how to change the automation or what would be
cool to have and puts it on a paper wish list that
Peter has a look at when he gets to it.

While Caroline doesn't have strong technical skills,
she knows a lot about the everyday routines and
dynamics of her household. She's the one who
doesn't only have all the events and reminders in
her and the family calendar but also in her head.
She's still preferring the paper calendar because
it's easier to access and Stella has her own column
and starts putting in there when she wants to meet
a friend. Her husband has all of his work and
private appointments in his digital calendar on his
iPhone. He also told her that she can access them
on the touch panel but actually she prefers calling
him, because usually they need to discuss to
coordinate anyways.
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Caroline Rizzo, 37

Experience Goals:

- feel comfortable and safe

- feel in control when necessary
- be pleasantly surprised

- not being bothered

End Goals:

- stay in the loop to be aware of problems before
they become critical

- learn about opportunities for better support

- don't waste money/resources/time

Life Goals:
- raise the kids responsibly
- stay fit and healthy

Definition of smart:
Smart is what fits my routines and avoids
unnecessary work.

Motivation:
Experiencing benefits increases interest in
upgrades.

Challenges:
Experimenting and testing
Tension between comfort and control

Peter Rizzo, 38

Experience Goals:
- feel comfortable
- have fun

- stay informed

End Goals:

- stay in the loop to be aware of problems before
they become critical

- be able to try the newest technologies

- reduce energy costs

Life Goals:

- raise the kids responsibly
- life a comfortable life

- be successful at work

Definition of smart:
It's not smart if | can do it better.

Motivation:
Smart homes save energy.
Modern homes are smart homes.

Challenges:

The challenge of planning for unfamiliar
technology.

The challenge of getting high-level expert advice.
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Peter Rizzo, 38

Peter is working full time as an consultant in the
the finance business. Together with his wife
Caroline and his two kids Carla, 2 and Stella, 6
he's living in a semidetached house in a suburban

area.

Peter would like to spend more time on his hobbies
gardening and photography, but he only has a little
time for that on some the weekends or during
holiday because in the evening he's often tired and
wants to spend the remaining time with his kids.
While the home automation "maintenance" is
interesting it also became some sort of chore or
responsibility for him that he sometimes would
rather like to delegate. He also would like to be
more active because he's staying seated almost
the whole day having to work on the computer. So
every once in a while he goes for a very early
morning or late evening run.

He's very proud of his home since he and his wife
did many things themselves. They're both quite
talented when it comes to simple construction
tasks. When they were planning to buy the
semidetached home almost 7 years ago now they
still had a lot of options because it wasn't build yet.
Because of a co-worker he learned about home
automation and got quickly excited about the
potential functionalities it can enable — not so much
about the high costs though. As he likes to do
things himself plus he thought he could save some
money doing the home automation himself he
started spending much time online to do research
on home automation technologies. He also signed
up in an interest group forum and also started
going to "real life" meetings with those people
some of which he also became friends with and
they're now sharing not only mere information
about smart homes anymore.

Automating the home became quite a hobby for
him, but actually sometimes it bothers him because
he would rather have quick solutions for some
problems.

And also finding a "bug" in the home is sometimes
really annoying. Because as he's not an electrician
he doesn't know whether it's a hardware problem,
something in the middle ware or really in his
configuration. He spent many hours trying to fix the
basement lights only to figure out that it's actually
the motion sensor itself that is broken. Whenever
his wife tells him an idea for the automation that
would fit her everyday routines he's really keen on
implementing it but it's difficult to find the time
without drawing it from the quality time spending
with the family. So often it takes a long time until he
can actually make her requests happen.

Although Peter didn't have a professional
education in a technical area he's has strong
technical skills. Novel technologies have always
been a hobby and he started some lightweight
programming when trying to set up a website for
their wedding 9 years ago. While his background is
more in business he has to use a computer, phone
and other technical devices also for work, so he
feels very confident about these kind of skills. Ever
since he became interested in home automation
he also started learning more about sensors and is
thinking about getting a prototyping kit to
experiment with building something himself,
although he's quite sure that he won't really find
the time for it. He uses the digital calendar on his
phone and on his computer because he always
wants to have access to it wherever he is.

Peter's motivation to use the home automation was
mainly because he got excited from his co-worker's
stories and also the stories of his friends from the
interest group. Now, he sometimes regrets to have
spend money on maybe unnecessary features like
the colored LED lights in the wellness area that
they're never have the time to use, but he really
does like that he can set the light intensity in the
hallway based on the day/nighttime. Having a
dimmer lights in the night is really nice, also if
when Stella wanted to sneak into their bed room
he didn't have to be afraid that she might fall. In his
free time he enjoys having the entertainment
systems connected with a NAS, so that he has
access to all the media from almost any interface
in the home. And when he cocks something on the
weekend he can stream his favorite music to the
kitchen.
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Peter picked a central server solution
for the "intelligence" of their home.
Simply because it's easier to maintain
for him and it was way cheaper than
the distributed bus-system solution.

They started out by having shades and
light automated based on motion and
brightness sensors as well as timers.
Later on they added sensors in the
windows and a weather station.
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Frank Gardner, 43

Frank is a system administrator(?) in a large
pharmacy company. He actually used to be a
electrician but then made this shift into the
administration of IT. Together with his wife Susan
he lives in a 4 room apartment in that they bought
2 years ago in one of the calmer neighborhoods of
a medium size city.

Technology has always been Frank's hobby.
Whenever he has time for it he spends his time
researching new technology online, reading the IT
paper magazine he subscribed to (and always
wanted to change it for an eBook subscription on
his iPad), or solders new gadgets in the hobby
room in the basement. He simply loves playing
around with the newest gadgets and automating
the home has become much of a hobby for him.
He knows that he should be more active for his
health and his wife is trying to motivate him, but it's
usually only on the weekend that he goes on a
hike with her or a walk in the city.

Frank is very proud of what he installed in his
home and he enjoys that he can play around with it
— sometimes even playing tricks on his wife or
guests by turning lights on or off. He dedicated a
lot of time to the planning, but also into the
installation. Due to his background of being an
electrician he was able to do much of the electrical
installation himself, but sometimes he didn't
document it that well and thus making it harder to
fix problems. When having problems with some
sensors or actuators of a specific provider he goes
online and posts his problem in an interest group
forum. He also contributes and helps other people
fix their problems when he can, but he never
attended the meetings they organize. He feels like
his wife wouldn't approve if he spends even more
time on this stuff. He's very keen on giving her
ideas a priority when spending time on configuring
their home - maybe so she doesn't mind him
spending that much time on it.

Whatever possible Frank tries to automate, starting
with simple motion sensors to control the lights,
having the vacuum cleaning robot connected to
presence detectors in the home and having a
sensor connected to their cat so that he can not
only control it's only their cat coming into the
apartment but also track at what time the cat eats
its food and connected with a photo that's taken
with the camera attached to the cat's food bowl.
Not useful, but Frank finds it amusing to keep a
bleg with the sometimes very funny cat pics.

Frank was used to work as an electrician, but
actually only for a couple of years, then he
transitioned more into the IT sector. He started
teaching himself how to program Java and then
later C++ and also Python. First by reading books,
later mostly with online sources. So, programming
the home automation is not really a big deal for
him, because it's mostly configuring things
(besides the self made gadgets) but sometimes he
wishes that he wouldn't have to used licensed
software to be able to do that. Especially, since he
feels that this software doesn't have a good
usability and doing unnecessary work bothers him
a lot. Actually, sometimes he would love to
program his own configuration software. Also he
considers it to be very frustrating when he's trying
to fix a problem, but just can't find the actual cause
of it. Is it a bug in his code? Is it the sensor that's
causing the problem? Or is one of the wires not
properly attached?

Home automation being Frank's hobby is the
biggest motivation to automate more and more of
the home. He first heard of it almost 20 years ago,
but back than it was mostly for office buildings that
needed to have central controls. But he was
always fascinated by the idea of having advanced
means of controls and the resulting comfort in his
home. He probably would get rid of all the switches
in the home but then he is afraid of upsetting his
wife too much who doesn't understand what's the
benefit of all that "smart home" stuff.
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Frank Gardner, 43

Experience Goals:
- stay informed
- be able to make a lot yourself (DIY)

End Goals:
- learn about opportunities for new technologies

Life Goals:
- life a pleasant life

Definition of smart:
It's not smart if | can do it better.

Motivation:
Hacking the home as a hobby.

Challenges:
Experimenting and testing -> wife

Susan Gardner, 41

Experience Goals:

- feel comfortable

- not being bothered
- easy controls

End Goals:
- not being restricted in any way

Life Goals:
- life a comfortable life
- stay healthy

Definition of smart:
It's not smart if | can do it better.

Motivation:

Experiencing benefits increases interest in
upgrades.

Smart homes save energy.

Challenges:
Automation doesn't re-invent the home; it just
makes it more convenient.
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Susan Gardner, 41
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Susan is a full time employee at an insurance,
she's warking there for almost 8 years now.
Together with her husband Frank she lives in a 4
room apartment in that they bought 2 years ago in
one of the calmer neighborhoods of a medium size

city.

Susan is a huge fan of being outdoors, that's also
why she enjoys her plants on their big size terrace.
But she would love to spend more time hiking on
the weekends, so she trying to talk her "geek"
husband into weekend getaways to the nearby
mountains whenever she can. In general, she
cannot really understand why her husband enjoys
spending that much time in front of a computer.
Susan is actually quite happy when she comes
back home and doesn't have to sit in front of a
machine anymore but can cook, read or meet her
friends or talk to them on the phone.

Home automation is a huge hobby for her
husband, that's why she's trying to accept that their
home is sometimes somewhat a construction site
and that there are some unexpected changes in
how she has to control the shades or lights. But
from time to time she wishes he told her or put up
a sign or something, because she at least wants to
know what's going on in her own home. At the
same time she also had some ideas on what to
automate, like the "iron off" function when the
home detects that no one is present. Things like
that she really appreciates because they make her
feel safe and give her some peace of mind. And as
long as she feels that she can control the main
things in her home like the shades, lights and the
doors it's ok for her when Frank is playing around a
little with the home. Often she forgets the ideas
she has, but every once in a while she talks to
Frank about it in the evenings and he puts down
her ideas in his online note taking app. So that he
can get back to it whenever he finds time for it.

it

When studying business she also had to learn how
to use some software applications. General ones
like the Office Suite and also SAP. She feels
confident in using them, but she simply doesn't
enjoy sitting in front of a display they whole day. So
when her husband showed her how he configures
the shades in the home, it wasn't too difficult to
understand but she didn't' really see why someone
can enjoy doing that like her husband does. Her
husband can also control the home via his smart
phone and he wanted to get her one as well, but
she really doesn't feel the need to do so. When
they're on vacation she likes to be able to check
whether they turned off everything and whether the
presence simulation works but for her it's fine to
ask Frank and he can check on it and tell her.

Susan is not extremely motivated to actively
configure the home automation simply because
she doesn't want to spend her time dealing with
more technology than necessary. But from time to
time she has some ideas and sometimes she likes
to fantasize about a home that makes her her cup
of coffee in the morning, but it also feels to her that
those things are all luxury wishes and that it might
only make her lazy and that's something she
doesn't want to be. At the same time, while being
entirely unnecessary one of her favorite functions
in the home is the automatic turning on/off of the
christmas lights in the winter time. It's simply so
welcoming and nice to come back home and see
the lights on her way up without having to turn it
one first and at the same time knowing that they
will turn themselves off later and won't waste more
energy in the night when no one can see them.
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Frank decided to get a distributed bus-
system solution for the flat because he
wanted to have all options and also
because he wanted to have the best
reliability that is available.

They have a variety of building
technologies automated.

The have automated lights based on
timers and motion sensors, the shades
are connected to brightness sensors
and a weather station. The power
sockets can be turned off, either
individually or via an "all off" function.

They further have some gadgets
installed, like the cat flap that only
allows their cat to come in and the cat
food logger, that takes a picture and
records the time the cat eats.
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Appendix F — Expert Evaluation Protocol

(Quthind:)

Expert Evaluation

Users of the system: Families with Home Automation in their family home, system targets experienced users and
novice users as well with a particular focus on “passive users".

Setting of the system in the context: The Casalendar interface will be wall-mounted at the house, in a place where
one is frequently located or walks by (kitchen, living-room or hallway) and displays the information provided by their
home automation equipment installed along with the personal calendars of the family members.

Tasks to be analyzed: Retrieval of information about the smart home and other inhabitants of the house by using
the Casalendar interface.

Structure (Cognitive Walkthrough): please only note down problems that might occur and describe them

. Will the user try to achieve the right effect? (O/O/\ CDC(O”

1. Will the user notice that the correct action is available? f/ ’/”/70,} ﬁzuéj
Il.  Will the user associate the correct action with the effect to be achieved? Ql?()ln@ S/?UW
V. If the correct action is performed, will the user know that they have done the right thing? /77;d70

Task 1 by yourself “walk through” 7654/% )

1. Distinguish information about the smart home from information provided by calendars of other inhabitants.
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4. How can you request more information about the smart home events?
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Caroline Rizzo
> Please read your persona-files to get to know “you” a little better ©

Task 2 consider to buy with partner / in persona “think aloud”
1. Discuss with partner whether you would buy the device for using at home or not.

2. Discuss with partner how you would use the device in your everyday life, how you would or wouldn’t use it.

3. Can you think of a situation in which the device would be particularly uscful?

4. Why would it be or wouldn’t it be worth spending money on this device?

Task 3 user perspective with partner / in persona “think aloud”
1. Have alook at the interface. Describe in a few words what you see. Point out things that stick out to you
(positive / negative)

2. What purpose do you think does the interface serve? What are actions you want to take with it?

3. What do you think the other family members would think about this interface?

4. Discuss with partner what you would like to have customized / added / removed
07.05.2013
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Expert Evaluation

Peter Rizzo

Users of the system: Families with Home Automation in their family home, system targets experienced users and

novice users as well with a particular focus on “passive users".

Setting of the system in the context: The Casalendar interface will be wall-mounted at the house, in a place where
one is frequently located or walks by (kitchen, living-room or hallway) and displays the information provided by their
home automation equipment installed along with the personal calendars of the family members.

Tasks to be analyzed: Retrieval of information about the smart home and other inhabitants of the house by using
the Casalendar interface.

Structure (Cognitive Walkthrough):

l.
1.
1.
V.

Will the user try to achieve the right effect?

Will the user notice that the correct action is available?

Will the user associate the correct action with the effect to be achieved?

If the correct action is performed, will the user know that they have done the right thing?

Task 1 by yourself “walk through”

1. Distinguish information about the smart home from information provided by calendars of other inhabitants.

3.

/

please only note down problems that might occur and describe them
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What else can you do with this interface? Play around with it as you like.
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10. Which features are confusing, obtrusive or unnecessary? Why is that so?
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Peter Rizzo
> Please read your persona-files to get to know “you” a little better ©

Task 2 consider to buy with partner / in persona “think aloud”
1. Discuss with partner whether you would buy the device for using at home or not.

2. Discuss with partner how you would use the device in your everyday life, how you would or wouldn’t use it.

3. Can you think of a situation in which the device would be particularly useful?

4. Why would it be or wouldn’t it be worth spending money on this device?

Task 3 user perspective with partner / in persona “think aloud”
1. Have a look at the interface. Describe in a few words what you see. Point out things that stick out to you
(positive / negative)

2. What purpose do you think does the interface serve? What are actions you want to take with it?

3. What do you think the other family members would think about this interface?

4. Discuss with partner what you would like to have customized / added / removed
07.05.2013
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Frank Gardner

Expert Evaluation

Users of the system: Families with Home Automation in their family home, system targets experlenced users and

novice users as well with a particular focus on “passive users". P‘W \»é‘
Vc\mk\—\\b‘f\

Setting of the system in the context: The Casalendar interface will be wall-mounted at the house, in a place where
one is frequently located or walks by (kitchen, living-room or hallway) and displays the information provided by their
home automation equipment installed along with the personal calendars of the family members.

Tasks to be analyzed: Retrieval of information about the smart home and other inhabitants of the house by using
the Casalendar interface.

Structure (Cognitive Walkthrough): please only note down problems that might occur and describe them

I Will the user try to achieve the right effect?
I. Will the user notice that the correct action is available?
1. Will the user associate the correct action with the effect to be achieved?
V. If the correct action is performed, will the user know that they have done the right thing?

Task 1 by yourself “walk through”
1. Distinguish information about the smart home from information provided by calendars of other inhabitants.

v

2. Find out what time it is right now.
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BasF e S =S, CC%\S No \uu,cs to qevr @ m\(}/\&sz g e 0

3. Scroll through th(gwhole day and recognize the structure of the available information (columns for smart
home and the three inhabitants).

N;\—' BuNe W \/\,/V MALS vlany
4. How can you request more information about the smart home events?
v\fv«@
5. Find two possibilities to switch to Monday or Wednesday and back to Tuesday (today).
. Nt wkocly
4 uu“) w

6. Switch to a view of the whole week and find o K—-whnch day |t}s right now.
"r\'o\@ W O(%

7. Find out if someone is at home tomorrow for lunch.
T omse o 13:00 Aﬁ'gf bwk & s omn Vs W

8. What else can you do with this interface? Play around with it as you like.
9. What are the limitations of this device?p\(hy would those functions be useful?

My o scledule  oremb

10. Which features are confusing, obtrusive or unnecessary? Why is that so?

07.05.2013



Appendix F — Expert Evaluation Protocol 73

Frank Gardner
=> Please read your persona-files to get to know “you” a little better ©

Task 2 consider to buy with partner / in persona “think aloud”
1. Discuss with partner whether you would buy the device for using at home or not.

2. Discuss with partner how you would use the device in your everyday life, how you would or wouldn’t use it.

3. Can you think of a situation in which the device would be particularly useful?

4. Why would it be or wouldn’t it be worth spending money on this device?

Task 3 user perspective with partner / in persona “think aloud”
1. Have a look at the interface. Describe in a few words what you see. Point out things that stick out to you
(positive / negative)

2. What purpose do you think does the interface serve? What are actions you want to take with it?

3. What do you think the other family members would think about this interface?

4. Discuss with partner what you would like to have customized / added / removed
07.05.2013
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Susan Gardner

Expert Evaluation

Users of the system: Families with Home Automation in their family home, system targets experienced users and
novice users as well with a particular focus on “passive users".

Setting of the system in the context: The Casalendar interface will be wall-mounted at the house, in a place where
one is frequently located or walks by (kitchen, living-room or hallway) and displays the information provided by their
home automation equipment installed along with the personal calendars of the family members.

Tasks to be analyzed: Retrieval of information about the smart home and other inhabitants of the house by using
the Casalendar interface.

Structure (Cognitive Walkthrough): please only note down problems that might occur and describe them

. Will the user try to achieve the right effect?
1. Will the user notice that the correct action is available?
. Will the user associate the correct action with the effect to be achieved?
V. If the correct action is performed, will the user know that they have done the right thing?

Task 1 by yourself “walk through”
1. Distinguish information about the smart home from information provided by calendars of other inhabitants.
or .
2. Find out what time it is right now.
Joed. frre ?
3. Scroll through the whole day and recognize the structure of the available information (columns for smart

home and the three inhabitants).

L canomly see 2 pdabidnts DA d.

4. How can you request more information about the smart home events? .
4 ,
<. /([ on ‘/LL ler T
5. Find two possibilities to switch to Monday or Wednesday and back to Tuesday (today).

/] QFr&—< on 6417%(;”"’ Ssv e 27/,{:(/& /«)[’L«/{(ﬂ . %/ 1[/ /ﬁf/ :3/4

6. Switch to a view of the whole week and find out which day it is right now. §Z\/,7_)C : ey

(;”'/ffmz 47/(:3 / /2’34’//J /J(c(/ /:)m'?L ﬂd#‘//i’\-f[

7. Find out if someone is at home tomorrow for lunch. /.70‘77 Céa i C( )

m H 6/0(94,-7 474 <eem 7£D e 4//'/0)‘7'?7; b~ A 71%. c Léa(/('(\ Vv ‘f/\ o —/
8. What else can you do with this interface? Play around with it(]as you like. /1 27 '(’u /s ‘///1/3 . Pu 7‘ r Vi

Se¢. AbocrpNons Z Joe_ e, £ Qoo seen Lkt

9. What are the limitations of this device? Why would those functions be useful? 71/‘@] /ﬁé‘h( a
7} ] o / i ) " [ ¢ . 7
Cx;;z + jCZ(L'acCl (((alqbé’&r' (/’Cﬂ’]ﬁ /z."/ /—“/’/ - k_
K / )~ a /l'.’,lzu,(
: ¥ A " or_ Nporm<— )
10. Which features are confusing, obtrusive or unnecessary? Why is that so? 106N
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Susan Gardner
= Please read your persona-files to get to know “you” a little better ©

Task 2 consider to buy with partner / in persona “think aloud”
1. Discuss with partner whether you would buy the device for using at home or not.

2. Discuss with partner how you would use the device in your everyday life, how you would or wouldn’t use it.

3. Can you think of a situation in which the device would be particularly useful?

4. Why would it be or wouldn’t it be worth spending money on this device?

Task 3 user perspective with partner / in persona “think aloud”
1. Have alook at the interface. Describe in a few words what you see. Point out things that stick out to you
(positive / negative)

2. What purpose do you think does the interface serve? What are actions you want to take with it?

3. What do you think the other family members would think about this interface?

4. Discuss with partner what you would like to have customized / added / removed
07.05.2013
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Appendix G — Full Page Screenshots

e The Rizzo Family — one-day-view
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full week view

¢ The Rizzo Family —
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e The Gardner Family — one-day-view

Appendix G — Full Page Screenshots
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e The Gardner Family — full week view
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Appendix H - Content of the delivered CD-ROM

e Abstract.txt Abstract of the thesis.
e Zusfsg.txt German summary of the thesis.
e Bachelor Thesis.pdf This document.

e Casalendar.zip Zip-File containing the developed interface.
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