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ABSTRACT
In the winter of the year 2013 we developed the Green Desk
system with the DeskO user interface device for the project
”Healthy office” of the User centered technology lab. In
this paper the whole process of developing the system is described, from literature review to user evaluation of a high
fidelity prototype. We do our background research, context
of use analysis and brainstorm our way to what DeskO looks
like now, an intelligent pet that every office worker will love
and care for, ultimately becoming healthier him/herself. We
also discuss our most challenging problems and talk little
more what we can do in the future to get this system our of
the university shelves and bring it to life.

1.

INTRODUCTION

”We spent more than half of our lives working in an office,
selling our health for money. This way we forget that the
most important thing is our health. DeskO is a friend who
cares about you and teaches you towards being healthier by
reminding you to take care of yourself. Health education
starts now from your office at your desk.” - We developed
this elevator pitch, evolving it step by step while the ideas
in our heads and the product on our hands evolved as well.
We describe all the steps in this paper. In the following section we explain our motivation for taking this project and
support it with outside sources. We document our background researches in the next section, containing similar
applications, more motivational reasons and an important
topic connected to our idea of gamification the health process. In section 4 we talk more about everything we did in
order to become experts in the field of the office work. In
section 5 our idea is already clear enough to start developing our first paper prototypes, following the final version of
the high fidelity prototype. We describe the testing process
and all techniques we used and benefited from in section
6. In section 7 we talk a little bit about our problems and

”I am not discouraged,
because every
wrong attempt discarded is another
step forward.”
-Thomas Edison

what turned out to be the greatest challenges in this not so
easy task of creating something valuable. Before we make
our conclusion we express our future intentions to bring this
valuable product to life and how we intend to do it.

2.

MOTIVATION

Nowadays more and more people are working in an office.
These people spend more than 8 hours a day (roughly 1/3
of their life), average of 5 hours mainly in a sitting position at the desk [1]. Usually during that time people are
busy, focused, nervous, stressed and surely not in a motion.
Not only that but they usually do not drink enough water; they do not eat proper food and even miss lunch sometimes. Most of them do not take regular breaks to rest, do
not stand away from the chair for hours and even exclude
from their busy lifestyle some simple sporting activities like
walking [1]. While ignoring such important factors, they
are condemning themselves to variety of healthy problems
and bad conditions such as physical discomfort and pain,
fatigue, headaches, weakness and stress [2]. And these conditions could develop into even worse healthy problems and
diseases. The saddening fact that this is a real problem is
our motivation to explore it further. That is why we decided
to research and find out solutions for these issues and study
the topic. All of the current solutions out are not complete
at all. So we wanted to develop solution that will change the
office worker’s life into better one at work and respectively
as a whole. We have developed a system that can help our
users to improve their health by continuously changing their
behavior into a healthier one.

3.

BACKGROUND RESEARCH

In this section we will describe briefly the results we gathered from our research about similar applications, existing
problems of working in an office and also about the game
addiction subject, which became really important for our
project, when we involved gamification.

3.1

Similar existing application and systems

There are some desktop applications that tell us when we
have spent too much time staring at the computer screen.
Application like Eyeleo, Workrave, TimeOut, Big Stretch
Reminder, PC Work Break and EVO are highly customizable but some of them either force you to have a break by
turning off your screen or just leave you to do what you

want, knowing you have exceeded the recommended working time[3]. We can more closely look at the Applications:
Workrave is a program that assists in the recovery and
prevention of Repetitive Strain Injury (RSI). The program
frequently alerts you to take micro-pauses, rest breaks and
restricts you to your daily limit. Please refer to the feature comparison for a complete list of features, and how the
program performs with respect to other programs on the
market. The program runs on GNU/Linux and Microsoft
Windows[4]. This application is one of the most popular
ones, and when you install it, it has some features as we
do intend to have for our system, such as showing the user
some mini exercises. But the issue with this application is
if you try using it for a long time, it turns out to be quite
annoying, when every 3 minutes something pops up with a
sound.
DrWright is a desktop application designed specifically for
writers. It allows the users to set a predefined work period say 1 hour - with a set break of your choosing at this time[5].
As great as DrWright is we have to point out that it does not
have an off switch; so regardless of whether you are working
or not it will tell you to take a break at your set interval,
without fail. This can be pretty annoying - particularly if
you are watching a video, or Skyping.

fices[11].

Figure 1: Office bully (copyright: Vasko Miokovic
Photography/Getty Images)

3.3

Why health is important for business

The impact of healthy workplace reflects the business success, As businesses progress along the path toward being
a healthy business they will see increased benefits for both
employees and performance. We can use this visual model
to discuss the following matters:
• Where is your business on this pathway?
• Where do you want to be in 5 years?
• What actions will get you there?[12]

Ubuntu 11.04 and 11.10 users can add the PPA of Pavel Rojtberg (Tea Time’s developer) to their software sources, updating and then installing ”tea time” from the Ubuntu Software Centre. ppa:teatime/ppa Once installed just search
for ’tea time’ in the Dash, drag it to the Unity launcher and
position as desired. To add an alarm first click on the application icon, then double-click on ”new entry” to provide
a name and duration[6].
Breaker is a timer that will alert you when it’s time to
take a break or keep track of how long you’ve been working,
depending on how you configure it. Program your ”work
time” and it’ll tell you when to stop working. Set a ”break
time” and the app will remind you to get back to work[7].
PYV is a free online application aimed at protecting eyes
from a Computer Vision Syndrome (CVS)[8].
Big Stretch is a free simple reminder tool that prompts a
user to take regular breaks and helps prevent the symptoms
of RSI. Alternatively it can be a simple reminder program
to tell you when it is your coffee break[9].

Figure 2: This picture illustrates how important is
the impact of health on the business.

3.2

It is important to us to know how can a video game become
addictive, as we need our healthy game system to be. What
is it in the brain that switches, or was always ready-to-go,
which makes a person play a game over and over again?
What turns a hobby into a sickness? When we do anything
that triggers our brain’s reward system, that information
gets locked into our brains. A reward system is, basically, a
system that governs how the brain feels when we do something, a chore, a job, anything that results in a reward at
least some of the time. If we keep getting a reward for the
same task, we start to understand the relationship between
the two and our brain builds the appropriate connections.
It means the next time we come across the chance to do
that same task, we assume we are at least a bit likely to get

Problems office workers encounter during
work

The number of physically demanding jobs has dropped to
less than 10% from 20% in the 1950s, according a study
published by economic and social policy researchers at the
Urban Institute, meaning the number of jobs that require
some exertion were cut in half, leaving more Americans susceptible to desk-job-related health problems. Carpal Tunnel Syndrome, Lower-Back Pain, Joint Problems, Eyestrain,
Bacteria, Stressful Situations are six office-related maladies
that should be prevented[10]. And there are other surprising
health dangers in the offices such as: Office air, Computer
screens, Workplace bullying, Free candy and Overheated of-

3.4

Game addiction

a gift in return. How strong the reward system is in our
brains depends on how often we get the reward and how big
of a reward it is. Video games are built to exploit this part
of our brain. Kill monster, get points. Complete level, get
happy music. Win game, feel satisfied. It is a very simple
and primitive part of who we are. We react the same way to
everything, from food to sex, in education and even in our
relationship with our parents, who, if they are good parents, scold bad behavior and reward good. That ”reward”
plays a part in the psychology of addiction is certain: plenty
of gamers will be familiar with the phrase ”just ten more
minutes”. But Hilgard and his researchers discovered other
results from the survey, things they did not expect. First
of all, a lot of people said they felt they were ”duty bound”
to go online, that ”people were relying on them”. Online
games, like World of Warcraft or Eve Online, feature massive worlds. So massive that you are not very strong by
yourself, and people are not too strong without you. ”All
for one and one for all” counts double if you are a gamer.
The other factor, in fact the largest reported factor found
in the study, was escapism. Many people in the study reported that they enjoyed games because games took them
out of the real world. In a nutshell, Cow Clicker (like other
Facebook social games) is a ”Skinner Box.” The psychology
behind what makes people want to keep clicking on stuff in
social games is well-known. At the same time, though, the
other ingredients above helped make it a hit. And if nothing
else, it brought some interesting people together over a very
unusual game[13-18].

4.

ANALYSIS OF THE CONTEXT OF USE

In this section we discuss the analysis of the Context of Use.
What we did as preparation to the design and development
and gathering of information about the field we are interested in. Along with the many brainstorming sessions, we
observed offices, made user interviews and surveys in order
to define our user groups. After this we defined the main
user needs we intend to address and formulated our requirements into Volere templates.

4.1

Initial Ideas

Before we started to observe offices we brainstormed about
the name of the system, that was supposed to change over
time, and about the main idea. We came up with the name
Green Desk and we decided to use gamification in every situation possible. This later became the idea of achievements
and scoreboards as well as rewards for the top players. This
was done because our task was hard, making people change
their lifestyle is never an easy thing. So no matter what the
end look of the office game was, the main motivation (apart
from being healthy) was to get something when you win a
competition of some sort.

4.2

breaks for the eyes. After this we went ahead and observed
and interviewed office workers in Fraunhofer, realizing that
our results are not reliable if we do not make notes during
the whole 8 hours work day.

Figure 3: The graph shows the result of one of the
questions in the internet survey answered by more
than 80 office workers.
The next step was to ask our users to write office diaries
about what they do from the beginning of the work day
until the end, all their breaks and distractions. This way
we simulated long term observations. We did that for 10
users, we also did 7 additional interviews and all in all we
observed 12 offices. We also asked a user to take a picture of
him every 5 minutes with the phone during his night shift.
What we found out of this session was that the office workers hardly get off their chairs for something more than filling
their water glass and going to the WC, and when they take
a break, it is usually at the desk again, browsing through
Facebook or other social media, which is not really a break.
Such behavior leads to longer work preparation time and to
bad productivity. Also almost no one makes some stretches
or do sport activities, if they do not have table tennis at the
office, which turned out to be the most popular sport facility
in a modern office. We also did another internet survey that
concentrated mainly on the health problems caused by office
work and how much awareness there is about them. More
than 60 office workers answered and this survey mostly confirmed our previous observation. Our task was even harder
now. People would not like to start doing something different to what they are used to, only because our system is
telling them to.

Office Observations and Interviews

Before we started observing offices and users, we created an
internet questionnaire with the main goal to collect a general impression about the office work situation and to gain
more knowledge about the main problems caused by working in an office. More than 80 office workers answered the
questions that were about time management, distractions,
habits and the degree of our potential users’ knowledge of
problems that are caused by things like bad posture and no

Figure 4: Typical office with chairs, computers and
a worker with a bad posture over a smart phone.
Next office observations were done with an accent on the

kitchens and common rooms. We visited 9 offices and did
12 interviews. The majority of the office workers we interviewed told us they usually ”hang out” in the kitchens, but
they do not know, specially when the office is big, if there is
a fitness facility or a game common room. The main space
they use during work is their own desk.

4.3

User Groups

Using all the information we gathered we defined our user
groups and created three user personas, Primary user persona that represents the majority of users of our system,
Extreme user persona that represents users that use our system much more frequent and in-depth and Negative persona
that represents users we will not design for. All of our user
groups consist of people working in an office, at a desk, 8
hours a day, maybe more, regardless of their concrete profession. As an addition our personas are familiar with modern
technology, for example they own a phone. Here we describe
the three user personas with less details as following:
• Our Primary Persona is called John Smith. He is 25
years old single male, has a Bachelor Degree and has an
overall 5 years work experience (2 as a student). He is
a programmer at a company. He smokes occasionally,
sometimes eats a sandwich on his desk for lunch and
does not think about his health in general. He is in a
good shape, goes to the gym from time to time, but
sometimes has back and neck pains even though he is
still young. Our user will be happy to try out a new
healthy system that can help him solve his occasional
pain problems, even though he does not care especially
about his health yet, because he likes to try new things
with a profit.
• Our Extreme Persona is called Marie Brown. She is 28
years old single female with a Bachelor Degree. Has an
overall 8 years work experience, 2 years as a student.
She does not practice any sports and regularly surfs
on the internet. She is addicted to Facebook, Twitter
and Angry Birds and when she is not at the PC at
work, she uses her iPad or her smart phone in her
spare time. She often has headaches, neck and back
pain, because of bad posture and long work hours. She
would like to try out a new healthy system among all
other applications she is using, because she feels like it
is time to change her life for the better.
• Our Negative Persona is called George Williams. He is
45 years old married male with a Master Degree and 18
years work experience behind his back. He works as a
head of an IT department, sometimes works more than
8 hours a day, but finds a way to be a good father for
his two children while also taking care of his own body
by jogging and going to the gym on regular basis. He
is motivated on his own account, always goes to lunch,
never eats in front of the computer and is generally
healthy. He does not like to use laptop or cell phone
in his spare time, because that is what he does all
day in the office anyway. He is not interested in using
any kind of applications for his health, because he has
figured it out on his own already.

As a conclusion it is clear that we will not design our system for users that will not want to use it, because they are
already healthy and have well composed lifestyle. On the
other hand we also design not only for people who are continuously in a search for the next application they are going
to use on their smart phones without any effect. We are
mainly targeting young office workers with no physical disabilities but in danger of worse health consequences because
of bad office work habits.

4.4

Scenarios

The scenarios we developed in the first stage of the usercentered design process cycle, when the system was not yet
clear enough, were very blurry and abstract. They described
an unhappy and unhealthy user working in an office who
does not feel good physically and thus is unproductive, on
one hand, and a happy healthy Green Desk user, on the
other. In the second iteration of the design process the scenarios described everyday work office situations featuring
the problems that the system addresses and how this system handles the problems in the best way possible. They
include the following topics, described in a little detail:
• When work breaks for food or water are needed, the
system notifies the user and the user obliges
• When the user has bad posture, the system notifies,
the user takes notice and straighten up
• When the air in the office is bad and a window needs
to be open until the air is better, the system notifies
and the user opens the window
• When the user is working a couple of hours with no
rest, the system suggests a short walk or small exercise
• When it is too noisy and this creates bad working environment, the system notifies the user and if he/she
is the source of the noise, it can be reduced
• When the user is in need for socializing, the system
suggests another user that is in the same state and the
two users can have a quick chat for better mood
All the scenarios were changed according to the changes in
the system, mainly the noise reduction one that suggested in
the beginning that the user will get points if he/she confronts
the person responsible for the noisy working atmosphere.
All the scenarios including any information that cannot be
sensored by the system were changed in order to reflect the
new functionality of the system to gather user inputs about
the obliged suggestions.

4.5

Tools and Environment

In our observations we found out that the main assets of
an office are the chairs and the desks. Even if our users do
not necessary use computers, they always sit at their desks
when working with pen and paper, so in the end we defined as our main spaces of opportunities the chair and the
desk. With that said, all the offices we visited also featured
desktops and laptops, some users even working with both at
the same time. As an addition to that the main tools were
the keyboards, mouses, trackpads and headphones. And of
course every office worker has his/her own (smart)phone.

4.6

Tasks and Goals and User Needs

The tasks and goals of our primary users turned out to be
simply to do their job effectively and with no additional
effort to the usually needed. The office workers that we
interviewed realized by themselves that the healthier you
are, the more productive you will be. Regardless of the topic
about the job well done, in the end of the day it is important
to feel good about yourself and in your body. We defined
the necessary pre-conditions allowing the efficient fulfillment
of the purpose, the user needs, based on the fight against
unhealthy habits and causes of unproductivity. First of all
a good time organization is needed, which includes eating
on time, coffee breaks that are not forgotten due busy work
moments, and rest appointments to relieve the stress. The
quiet atmosphere and the clean air were also requested by
several interviewed users as an important accessories for an
office environment. Here is a sample of the implied user
needs: The office worker needs to ...
• have fresh air available in order to have clear mind and
do his/her job.
• be reminded when the time for coffee / lunch / tea
/ water is in order to remember that he/she needs a
break.
• have a comfortable chair available in order to assure a
good posture.
• have a calm and quiet atmosphere in order to do the
tasks.
We designed our requirements in Volere templates based on
the defined user needs. Both user needs and requirements
changed after the last iteration of the user-centered design
process cycle.

4.7

Requirements Specification

Based on all the information from the previous sections, we
defined both functional and nonfunctional requirements in
Volere templates with description, rationale, fit criteria and
after we asked our users to grade them on a scale from 1
to 5 how much would they be happy if this is implemented
and how much would they be unhappy if this is not implemented, we also defined for each requirement Customer
Satisfaction Rating and Customer Dissatisfaction Rating accordingly. Some of the requirements are as following:
Functional Requirements
• The system captures and compares information about
the air conditions.
• The system notifies in time for lunch, water, exercise
or any type of breaks.
• The system captures information about the user’s posture.
• The system provides a score table in the end of the
working week.
Nonfunctional Requirements
• The system measures environment information in an
area with radius 3 meters.

• The system updates its environmental measurements
(noise and air condition) every 30 seconds.

5.

DESIGN AND DEVELOPMENT

What device could help all people sitting at their desks?
This was the question which we were constantly asking ourselves. It should be a device, which is easy to use. Can be
used when you have and when you do not have a computer
in front of you. It has to be something catchy that you can
attach to. But what?
After a couple brainstorming sessions we managed to formulate the first idea, namely a small cube, which represents
a virtual pet. We imagined the device to be a small and
lovable cube, that shows different advices on all his faces. It
should be durable wearable gadget. The user will be able to
move it around and will fell in love with it. We started prototyping and going out of our dorms to see how this NEW
futuristic device will be accepted by the regular workers in
different companies.
The first steps are always hard.

5.1

Low Fidelity Prototypes

We started prototyping the device with paper and scissors.
Everyone of the team had to create a different size prototype of paper with a cube shape. In the beginning we tried
a sphere one, but unfortunately it did not look nice and the
whole idea did not match this shape. There was a strange
feeling that this sphere shape like a ball that you would want
to toss in the trash bin. So we spend a lot of time trying to
identify which faces of the cube should be used to communicate information to the user. At first we planned to use all
the faces, but with different suggestions. Unfortunately this
was really hard to be explained to the user and we decided
to stick to the same information on all sides. The different faces that are used for communication were made with
sticky notes on the paper cube so that we can change them
easily during testing. In the low fidelity stage we also tried
to add on/off button, we tried different sizes of the cube and
learned a lot about origami in order to create more durable
paper prototype.

Figure 5: Low Fidelity Prototype
We started looking for a nice name of our virtual pet that
will guide you to a healthier life. After discussing some ideas
we picked DeskO. The idea behind it is that the pet lives on
the desk. The desk is his habitat and so the name should
reveal the user the idea of the pet - namely to stay on the
desk. This way every single user, who has a DeskO is a man

behind the desk. He can connect both identities - his and
DeskO’s in one and see the idea if I take care for my pet
then he will take care for me. This is a win - win situation.
In the end, before starting the interviews we had a paper
version of our prototype, which had different faces. It communicates all the problems to the user and it has cool name,
which distinguishes it from the other gadgets which are usually lying on the desk. All advices which the system gives
are based on the measurements of different sensors. They
are discuss later in the document. We made several tests
with this DeskO and a lot of users who are working behind
a desk. Not only IT guys and girls. We received many advices and feedback. We will talk more about this topic in
the next section. Now, that the ball was in our hands, we
had to improve our low-fidelity prototype and make it more
”alive”, so we moved to the medium fidelity prototype. The
hardest step was to decide which features (all of the features
discussed with the users looked important at that time to
us) should be part of the next version of our prototype.
”Behind one YES there are many NOs” - Apple

5.2

Medium Fidelity Prototypes

We started identifying which are the really important features for all users. We decided to focus our medium prototypes on the unobtrusive way of notifying the user. Namely
a soft glowing light which will be activated when the user
is not actively working. Under ”not actively working” we
should understand the following: the user is distracted by
an external activity, like his phone. Either he is leaving his
working place or he is opening a social media site to take a
short break. Unfortunately all the prototypes were a disas-

While we were developing the hardware gadget we were also
designing the gamification part of our system on top of the
collected data. So far this was only the beginning but the
grounds were founded and we were discussing different approaches. What will be interesting, what kind of statistics
should be displayed. Where they should be displayed - the
answer hit us immediately - a shared space, where the people
can discuss their progress. We did a Participatory Design
session with users and created a Prototype workstations to
design what later turned out to be the Scoreboard and the
Achievements board for the system. The scoreboard was
designed to show explicitly the top 3 office workers and the
rest ordered by their scores. The achievement board consisted of all recently achieved secret tasks that worked as
additional motivation. We asked our users who were also
gamers to think of a list of achievements. Both boards were
developed in ruby and worked on the principle of Wizard of
Oz, the users were seeing how their scores get higher and
how they get achievements on the main screen, while one
of the Green Desk team is adding this data from a different
machine terminal. As an addition everyone is supposed to
receive a private email with his own points and statistics.
We started thinking what we can do about the security of
this data to avoid any sort of abuse.
We performed few interviews with the complete scoreboard
and the achievement board with the old paper prototypes,
but we tested also the crappy medium fidelity prototypes.
When we saw the results, we decided that we have to go
the hard way. We moved quickly to the next stage and we
started designing our high fidelity prototype. Again we used
the Wizard of Oz technique - the best way to simulate that
some advanced technology is developed and to test with real
users.

5.3

Higher Fidelity Prototypes

We started to think what kind of device could help us to
visualize information to the user and control it remotely.
Luckily we are using smart phones heavily in our daily lives
and thus we decided to base our high fidelity prototype of
DeskO on a smartphone. We had experience with Android
and we knew that creating such a prototype based on Android won’t be an easy task. We investigated what is possible and we have found several devices and started shooting
in the dark. We picked Bluetooth as a technology, on top of
the Android OS.
Figure 6: Medium Fidelity Prototype
ter. We have made three different concepts and all of those
were total failure. All of them included a plastic box, that
we created ourselves and it never looked pretty enough to
show the elegance that our system was supposed to have.
We tried to find a marker that shows different colors in different lights on one of the transparent plastic sides, which
did not work for us in the end. We needed a screen, so we
used different music players like iPod Nano, but we needed
to control this screen externally, which turned to be not such
an easy task with this devices, so we needed more options.
The above described light notification was done with a reading light plugged into the plastic box. It was both ugly and
irritating.

Figure 7: High Fidelity Prototype

This way we could remotely manipulate our high fidelity
prototype and make the impression that the system is really working. We created a beautiful black box with cubic
shape where we put the phone in order to look like a screen
and not a phone. This resulted in a much bigger DeskO
than we designed with our paper prototypes and we had to
find smaller phone with appropriate version of Android OS.
We also created a small tutorial, which was taking only 2
minutes to finish, that described how the system works.
To work on the Android prototype we were heavily using the
Android Studio IDE. The development was done by team
using mac and windows machines. Because the process had
to be done for a short time, we used a technique for parallel
development of different tasks. To keep a single version of
the code and do this rapid development of the prototype we
used Git as source control system. We build a strong sub
team, in which the teamwork was at a high level. We used
the Git to keep track of every change in the code and to
sync our work on daily basis. The results were imminent
and the first version of the final prototype was ready in next
five days.

Figure 9: The last version of the scoreboard with the
achievement board designed according to the golden
ration rule.

6.1

Used Techniques

We have used several evaluation techniques during the prototype testing. It was very important to know in the early
stages of prototyping if we are on the right track, so we have
used the Model Extraction technique quite often, specially
in the beginning of each interview. After that we used techniques like Silent Observation, Think Aloud and Retrospective Testing. The main testing technique we used during
the whole observation was the Wizard of Oz, because we
needed its effect all the time with the high fidelity prototype. It already looked like it was working and most of the
office workers we tested with were convinced it does.

Figure 8: Screenshot of the Android Studio IDE
developing DeskO tutorial.
At the same time we were ready with the last version of our
gamification software, the scoreboard and the achievement
board. We changed the design a little bit according to the
golden ratio rule after a quick research about its advantages.
In the end we tested our prototype with users in Fraunhofer
and other companies, about which we will talk more in the
following section. After we got our feedback we had another
iteration of changes, but they were more about the icons’
design and the tutorial, including some user interactions like
tapping or swapping.

6.

USER TESTING

As we said in the previous section, we performed separate
testing of the boards in a company with the paper prototypes
of the DeskO interface, because we were not ready with the
functional black box DeskO yet. After one week we were
ready with the Android application, but still we had only
one device and group testing was impossible. Nevertheless
we tested the final DeskO device with users and gathered
as much feedback as possible. In this section we describe
the different testing techniques we used during the whole
process, the final results and the SUMI evaluation results.

Figure 10: Evaluation with a negative user.
user is disregarding DeskO.

6.2

The

User Testing Iterations and Results

When we tested our high fidelity prototype with a user for
the first time, it turned out he was our negative user, because
he had his own working plan and he did not want any new
technologies to tell him what to do.
Nevertheless it was useful, because we got two important
conclusions: the prototype was not pretty enough to make
people want to trust it in the first glaze, and also we need
a basic tutorial, in order to introduce the user interactions
that were not that intuitive. After we developed the tutorial, changed some of the initial icons and created a beautiful
black box for the foam and the phone construction, we did
a testing session in Fraunhofer. There we got mainly positive feedback, but we still needed to change some of the

Figure 11: DeskO tutorial final steps with an e-link display.
icons that were not clear and to remove some of the user
interactions that were redundant. We also did testing in a
Duesseldorf company where the main feedback was that the
shape of the prototype was not comfortable. We developed
different shape that has one of its sides tilted, but we gave
up on this version of the prototype, because it was not cute
enough and it looked like a small computer device, which resulted in the unwillingness of the user to communicate with
it by taking it. We did ten more testing sessions with the
final versions of the icons (gray for e-ink screen resemblance)
and tutorial and we got a lot of positive reviews. But still
we have in mind that our testing sessions need to be done
for longer time range, before we can say with certainty that
the system is really working.
Figure 13: The illustration of the SUMI result.

7.

Figure 12: Evaluation in Duesseldorf

6.3

SUMI Evaluation

We also did the so called Software Usability Measurement
Inventory (or SUMI) Evaluation that is a tested and proven
method of measuring software quality from the end user’s
point of view. Figure 13 shows the results of this SUMI
evaluation after we gathered feedback information from 10
office workers that we tested the last DeskO version with.

CHALLENGES AND PROBLEMS

The first and somehow most important challenge we encountered was to find offices to observe, getting permission to
take photos and make videos was a huge problem. Next,
our device needs many sensors and for the product itself we
need a touch screen, thus improving the paper prototype to
the high fidelity through medium fidelity was another tough
challenge to face against. Already on the high fidelity stage,
it was hard to find smaller Android phone in order to create
a smaller box. When we succeeded in this task, we had to
fix a lot of the existing application in order to work for the
older version of the OS. The most challengeable issue was
to test our device in a short term testing, as we need to
have results of our testees opinion in long term of the device
usage.
Another problem was that we had just one version of our
product and it was a problem having observations in parallel. In the last week of testing we did three sessions of
tests on different places by different people in the team and
we needed to exchange the device everyday. Overall the

Figure 14: A 3D model of the future device.

Figure 15: Evaluation in Fraunhofer.
develop-test-improve-summarise-present cycle that was supposed to be done in a week was always challenging. The
only way to do the work well was to be very organized and
to spend more time than the supposed 10 hours, which was
hard because of our daily schedules, that included other subjects and jobs. We stated meeting twice a week after the first
prototype was done in order to increase productivity.

8.

FUTURE WORK

In this section we will show our research in the area of the
hardware parts and sensors technology that our DeskO system will consist of. We summarize these topics and show
the next steps that may lead to a better prototype and a
real product.

8.1

DeskO Sensors Technology

As claimed in the Requirements of our system, it must detect
several properties in its environment that are important for
the productivity of the office worker. We have mentioned
that DeskO will detect:
• Noise / High sound levels
• Air quality / Oxygen and CO2 levels
• Temperature and Humidity
For these functionalities we found the Grove Sound Sensor
module [19] that could help us detect high noise levels, the

Air quality sensor MQ-135 [20] that could detect CO2 and
other gases in the air, and the DHT11 digital temperature
and humidity sensor [21] that will help us to solve the last
requirement listed above. One of the main functionalities of
DeskO system is to detect wrong human posture and inform
about it. We concluded that the sensors for detecting the
posture should be in the chair [22], as the chair is one of the
main tools in an office and of course because the workers sit
on the chair for long periods. We can use several sensors or
already existing Pressure Sensitive Fabrics [23], that consist
of three layer fabric and have functionality of a push button
switch. Sitting on such fabric closes the electrical circuit and
sends signals about that. In our case, if the user sits only on
the front part of the seat or without touching the upper back
part of the chair or any other wrong position, the sensors will
detect that and a controller could send the information to
the system via Bluetooth. A future step in this area could
be adding a sensor for detecting the light, because this is
also a great problem in working area with computer screens,
which exist in most of the offices. Such feature could suggest
turning on/off the lamps or changing position of the desk or
monitor. For now it is excluded, because a research with
managers and company directors is needed, due to the fact
that it may cause problems in already arranged offices.

8.2

DeskO Hardware

Because of the idea to include so many sensors it is not optimistic choice to use already existing PCB mainboard for
connecting these parts into. Our plan is to find engineers
to make a custom mainboard for the system. With all the
sensors and technology there must be a central processing
unit, and we found out about the MX233 [24] - a cheaper
alternative of ARM based CPU. The battery charging capability for Li-Ion batteries is also great, because we plan
the system to work on batteries and be connected wireless
with sensors and server for processing the collected data. It
has LCD controller and we can use it to communicate with
our display too. Speaking of the display, here is the time to
mention the decision we took, and namely to use an E-paper
display [25]. Similar to e-book readers such as Kindle, we
will use a 2.7 inch display module, and we will find a way
to implement touch screen capabilities via some transparent
touchscreen layer. For the wireless connectivity the DeskO

system will have Bluetooth and Wifi interfaces. We found
the Digi International XBee RF module [26] to be suitable
for our case.

8.3

Financial Funding

We are not electrical engineers and probably there are other
better alternatives to proposed hardware parts. We want to
hire a hardware consultant to help us implementing the first
version of DeskO. That is why we want to apply to several
funding initiatives. Our primary idea is to attract some investors with our idea which seems to be very good placed
nowadays, because the top modern devices are currently related to the person’s health. With financial support and
relevant people we will build a real, working device, that detects all the discussed requirements. Of course, we will test
it again, interview, develop further, improve and refine to
make the product ideal for production and business success.

9.

CONCLUSIONS

In conclusion we will summarize and underline all the positive effects which DeskO brings the office workers. By introducing such smart system on the market and in all companies we see the following benefits. Every worker, who is
using DeskO, will take more care about his own health at
his desk. The system will gently push all users to healthier
way of working. This way it will improve worker’s productivity in the long run. Every business with office workers,
which is using our system, will be boosted a bit because of
its more productive workers. Also by increasing the worker’s
healthy way of working and living, we will reduce the companies cost for drugs, unplanned health related vacations. In
general the wasted money for health care will be saved and
re-invested. With the development of many new wearable
technology gadgets, DeskO system and all smart detectors,
thoroughly described in the document, look a step closer to
us. We are going to push ourselves to make this system affordable for everyone and every worker including business
owners will benefit from it and its positive effect.

10.
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