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Abstract Abstrakt
An explorative approach to 
Human Robot Interaction, applied 
in SMEs.

Ett utforskande arbete i Människa 
Robot interaktion, applicerat på 
små till medelstora företag.

This paper presents an explorative 
approach for performing intuitive human 
robot interaction and programming 
using a physical interaction tool called 
Moneo. The device is the link between the 
the human and the robot. The Moneo is 
used in combination with a tablet called 
MoneoTablet and a Vslam camera called 
MoneoVision. These three units can 
together translate the user’s movement 
and pinpointed path for later being 
transferred to the robotic arm. A safety 
feature through Augumented Reality (AR) 
is established by the user before running 
the program. 

The aim of the project was to create a 
solution that could be controlled and used 
by a user who has no previous knowledge 
within robot programming. 

The research has throughout the project  
been according to the design process 
method. The result is presented as a 
conceptual solution called the Moneo kit 
and that has technology supported to be 
applied within the upcoming five years.

The paper concludes by discussing the 
power of democratizing human robot 
interaction, potential changes and 
suggestions for future development of 
the project Moneo. 

Följande examensarbete presenterar 
ett  människa  robot interaktion koncept 
som hanterar ämnet programmering 
av robotar. Med hjälp av ett fysiskt 
redskap kallat Moneo, samt en surfplatta 
och kamera igenkänning kan de tre 
enheterna översätta användarens rörelse 
till ett program som roboten kan avläsa. 
Programmet kan sedan överskådas i 
en Augumented Reality (AR) lösning i 
surfplattan.

Målet med Moneo är att en person utan 
tidigare robotprogrammerings kunskaper 
ska ha möjlighet att programmera en 
robot. I användarstudier under projektets 
gång uppdagades  sig problemet då det 
fanns brist på tid och kunskap för att 
programmera robotar i produktionen. 
Detta ledde till att man inte använde sig av 
robotar i den utsträckning som man hade 
önskat.

Resultatet presenteras som en konceptuell 
lösning som har stöd inom teknologin för 
att vara applicerbar inom loppet av fem år.

Uppsatsen avslutas med att diskutera 
demokratisering av robot-användning 
inom produktion samt eventuella 
förändringar och förslag på fortsatt arbete 
med projektet Moneo.
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Introduction
What is the need for intuitive 
robot programming?

Current market demands require 
an increasingly agile production 
environment throughout
various manufacturing branches. 
Traditional automation systems and 
industrial robots, on the other hand, 
are often too inflexible to provide an 
economically viable business case 
for companies with rapidly changing 
products (Perzylo et al. 2019) .

In this Bachelor thesis, the focus is on 
the interaction and service of a flexible 
robotic solution in small and medium-
sized enterprises (SMEs). The solution 
aims to democratize the usage of robots 
in SMEs.

The duration of the project is ten weeks 
and has been conducted according to 
the Design process approach. During the 
research phase, literature studies and 
qualitative research such as observations 
and interviews at SMEs were conducted.

 The final result is a conceptual solution to 
the found problems, and a visualization 
of such, in addition to the report.

Background

DEMOCRATISATION OF AUTOMATION

WHY IS IT IMPORTANT?

The need for democratisation 
of automation and the current 
market of HRI.

Democratization of technology by which 
access to technology rapidly continues to 
become more accessible to more people 
leads to an increased need in improving 
human robot interaction (HRI). The 
importance of user experience has 
empowered those outside of the technical 
industry to access and use technological 
products and services (uidpath, 2019)
A challenge being faced by SMEs today, 
with an interest in implementing robots 
in their manufacturing chain, are the 
initial set up costs, maintenance, and the 
ability to program/re-program and adapt 
the robot to a flexible manufacturing. 
There is a need for a user-friendly service 
regarding installment and maintenance 
of robots, SMEs are able to be self-
sufficient in handling their own robots. 
(Perzylo et al. 2019

From a socio-economic perspective, there 
is an interest in the future workforces 
and their placement geographically. The 
centralization of jobs around larger cities 
is making it difficult for companies in 
rural areas to survive because competence 

and logistics are centralized around the 
bigger cities. Competence such as robot 
programmers are difficult to find outside 
urban areas and from a socio-economic 
perspective there is an interest in being 
able to thrive as a company in rural 
areas as well, not only in the larger cities 
(Entreprenorskapsforum, 2019).

When an increasing amount of people 
without previous knowledge in robot 
programming are able to use robots, the 
importance of safety features is equally 
on the rise. One of the arguments against 
investing in robots is the uncertainty and 
risks that follow with implementing and 
using the robots. An increase in control 
from the user and a transparent user 
experience for collaborative robotics 
(robots working in close condition to 
humans) is an important topic for further 
development within the field (Vargas, 
2018).

The collaborative market is expected 
to grow from USD 710 million in 2018 to 
USD 12,303 million by 2025. Improving 
human-robot interaction (HRI) and rising 
integration of AI is of importance for the 
growth of collaborative robots according 
to Markets and Markets publications 
(MarketsandMarkets, 2019).

Picture (YUMI, ABB, 2020)
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WHAT IS CURRENTLY BEING DONE?
For SMEs to continue to be competitive 
on the market, a robotic solution that 
can fulfill the needs of the needs of 
SMEs are necessary. For example, 
Robot-as-a-Service (Raas) where a 
few robotic companies provide, rent or 
lease their robot solution is an option 
for manufacturers and has various 
advantages for the customer. The 
possibility for SMEs to be able to try out 
and gain the insight of the advantages of 
robots in their manufacturing chain, their 
different use cases and possibilities in a 
service system has shown to be profitable 
for both parties. According to ABI 
Research, an estimate that the installed 
base for RaaS will grow from 4,442 units 
in 2016 to 1.3 million in 2026. This model 
creates a lower barrier to adoption as well 
as provides an opportunity for robotics 
suppliers to establish a long-term service 

relationship (Markets and Markets, 2018).

Programming is being developed and 
applied in different areas with an increase 
in interest to reach a younger audience 
and making it accessible to people without 
previous knowledge in programming. 
Programming solutions that are “block-
based” meaning that pre-programmed 
blocks of code are combined together to 
fulfill a required set of commands for the 
robot to perform tasks, are commonly 
being found in coding for beginners 
such as in Arduino and Lego Mindstorm 
(Makecode, 2019). More regarding robot 
programming and what is available today 
under “HRI Market of Today” section.

Figure 1. Example of Lego Mindstorm block 
programming.

Current projects and products that are 
available on the market are graded below 
according to the natural vs. un-natural 
interaction with the user and if the robot 
is working closely to the human or not. 

The diagram helps us get a better 
understanding of the current human 
robot interaction existing on the market. 
The analysis is made by the writer of the 
paper.

In this project, the focus will be to find 
a solution in the upper right quadrant 
(quadrant showed below) of the matrix. 

HRI MARKET OF TODAY

The natural aspect is found to be 
important for creating an intuitive 
human solution.

By natural, the writer is considering an 
interaction model based on isomorpic 
design (corresponing or smiliar in form 
and relations to human behaviour) as 
discussed in the paper of (A. Macaranas, 
2015, What is Intuitive Interaction?)

The full matrix can be found in Appendix 
1. 

Un-natural (defined as 
not intuitive)

Robot working 
close to human

Robot 
working 
far away 

from 
human

Natural

Brain robot interface 
(Csail, MIT, 2019)

Lead through 
programming(RoboHub, 
2020)

Gestrure based programming (P. 
Tsarouchi, 2016)
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Project Scope
What will be covered in the 
following thesis project?

LIMITATIONS

The limitations for the project are the 
following:
• Project covers SMEs in Sweden.
• Human robot interaction between the 

manufacturing robot and the user on 
the manufacturing floor.

• The project outcome is a solution 
that is feasible to create within the 
upcoming 5-10 years.

COLLABORATION PARTNER

This project was done in collaboration with 
ABB Corporate Research’s User Experience 
team based in Västerås, Sweden at the 
ABB Corporate Research Center, founded 
in 1916, where they develop products and 
technologies for all of ABB’s business 
areas, including robotics. The robotics 
division of ABB is one of the world’s leading 
robot manufacturers with 400,000 robots 
installed all over the world . (ABB, 2020)

GOAL AND EXPECTED OUTCOME

PURPOSE

The expected outcome and goal is to 
create a solution that makes it possible 
for SMEs to run and maintain robotic 
solutions in their manufacturing and by 
doing so continue to be competitive on 
the market.
The problems today are the high initial 
set up costs for robotic solutions, lack of 
competence to run and update robotic 
solutions without using an external 

The purpose of the project is to lower the 
threshold for SMEs to introduce robotics 
in their manufacturing and by doing so 
democratizing robotics. From a social-
economic perspective a sustainable 
solution for SMEs to maintain competitive 
on the market. It aims to minimize the gap 
for SMEs to enter the market/introducing 
robots in their manufacturing in a safe 
way and by doing so democratizing 
automation. 

CONNECTION TO UN GOALS
Connection to the UN Goals are the 
following:

• Goal 8: Decent work and economic 
growth

• Goal 9: Industry, innovation and 
infrastructure

• Goal 11: Achieving global sustainable 
development.

TARGET GROUP

RESEARCH QUESTION

The target group for the project are Small 
to Medium size enterprises (SMEs) with 
an interest in democratizing automation. 

The market potential of a user-friendly 
robot programming experience is 
relevant for other sectors where non- 
robot programming experienced people 
are encountering robot programming 
such as in healthcare, food & beverage, 
electronics or in the home environment. 

Can one design the interaction sequence 
so that required actions match people’s 
expectations?

“HOW MIGHT ROBOTS IN SMES 
DEVELOP THEIR SERVICE AND 
COMMUNICATION, ALLOWING A 
NON-ROBOT EXPERIENCE USER TO 
CONTROL IT SUCCESSFULLY?”

Picture (YUMI, ABB, 2020)
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Research Method

OVERVIEW

ON SITE VISIT

Ten hours of in-depth 
observations and interviews.

With the help of my collaboration partner 
ABB SE CRC, interviews and four site 
visits at SMEs in Västerås were conducted 
during the first week of the project. 
At the same time as the visits, a small 
litterature review of articles related to 
the issue and an interview with Dr.Wolf,  
Principal Robotics Technologist and 
Group Supervisor at NASA Jet Propulsion 
Laboratory were carried out.

Secondly, a workshop was held with the 
department of User Experience at ABB 
to gain a greater understanding of the 
subjects from experts within the field.
Thereafter data analysis based on affinity 
diagram mapping  was  conducted. 
Through affinity mapping different 
themes were found and evaluated 
according to their accordance/relevance 
with ABB and the projet’s guidelines.

To get in contact with potential SMEs 
that would be suitable for observing and 
interviewing, I through the help of SECRC 
got in contact with four manufacturing 
plants: ABB Robotics (twice), ABB CEWE 

and AQ Components. Through qualitative 
and ethnographic research, the four 
different manufacturing facilities were 
visited for a time period of 2,5 hours per 
visits, in a total of 10 h.
Before visiting, contact through e-mail 
had been established with all parties and 
the manufacturing personnel were not 
informed how or what was to be examined 
during the visit except that it was a thesis 
project covering the topic of human robot 
interaction and that it was requested to 
observe the personnel in their daily work, 
performing daily tasks.

The aspiration of the visits was to shadow 
the personnel interacting with the robots 
and incorporate a natural interview led by 
prepared questions. 

Associate professor in design 
anthropology, Brendon Clark was 
consulted in order to plan the workshop 
phase. Mr. Clark’s input focused primarily 
on how to approach people in the workshop 
through a remote approach. Due to the 
circumstances of the COVID-19, the ABB 
office and Umeå Institute of Design have 
been shut down. He validated the intention 
to perform a remote workshop and how to 
open up and engage the people through the 
workshop remotely through the platform 
Zoom. He also suggested a method where 

I would send physical parts through post 
down to the ABB office, which they could 
use during the workshop to build and 
create solutions or ideas. The remote 
workshop can be found in Appendix 2 and 
3. 

The IDEO design kit website (Designkit, 
2019) was consultetd for workshop 
exercises and a card picking method 
developed by Professor Marshall at 
ArtCenter College of Design was used as a 
foundation to stimulate thinking. 

The three company sites 

that were visited during the 

fieldstudies in Västerås.
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ABB CEWE

“We have had new employees who rug back (reacting 

to the robot when it is moving towards you in the cell) 

when it is about to grab a new piece to assembly, and 

I tell them “ noo, you are fine” ” 

“The sound of the robot indicates what is wrong, pssh 

pssh means that it is not pushing out screws, vrr vrr 

means that it’s not hitting the screw, it is almost like 

it is talking”

Controller 7.

Controller 7. 

14 years of working experience in the factory

14 years of working experience in the factory

Research Result

RESEARCH SUMMARY

Summary of collected data from 
the four visits.

The following results are highlights 
from the four different field visits. The 
different topics, quotes and observations 
were key factors for further development 
of the concept.

ABB ROBOTICS

AQ COMPONENTS

High turonover of staff depending on orders. “Sometime we have 

100 consulatans on the floor, sometime (like currently) there are 

only 30 consultants.”

Depending on the workload
TURNOVER OF STAFF

There are several disturbances such as blinking lights, loud sounds 

and moving robots, logistics going on at all times which interrupts 

the workflow.

MANY INDICATORS

Some people like to have freedom when they work, to assembly at 

their own pace. Some people,often new ones, like to have a stricter 

guideline to avoid faults.

Individual preference
INDEPENDENCE

We are like a family. Other teams want to work here. “We don’t 

take everything so seriously and trust one another”.Teamspirit
THE CULTURE

“We are taught to trust the robots blindly”. I would not throw 

myself at it, but no injury has occoured and we are told to trust it.

TRUST BLINDLY

All the workers (male, female and in a variety of ages) I have talked 

to refer to the robot as a “he”.Pronoun
IT’S A HE

“We are the ones working on the floor who can detect 

faults, it does not make sense for the only one to know 

that one specific language (programming) to sit in the 

office” 

“I build computers on my free time. I believe there 

must be an interest or logic thinking for someone to 

operate and re-program our machines and robots”

Controller 3.

Controller 4. 

20 years of working experience in the factory

Two years of working experience in the factory
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Figure 2.What were the primary 
problems to tackle with the 
highest impact?

DATA ANALYSIS
The data set is based on interviews, 
observations and shadowing of four 
different manufacturing facilities. The 
data was collected, transcribed and 
printed. Thereafter analysed, looking for 
re-occurring patterns in the data. The re-
occurring patterns were then translated 
into findings of “observations” and 
“insight” that were related to the topic 
of robotics, digital, society and humans, 
which are displayed in Figure 2. Different 
scenarios and quotes from these different 
areas were collected and set aside (found 
in research result).

An example of an observation was that a 
technician was not always able to adjust 
simple tasks that the robot was alarming 
as faults. An insight, however considers 
that the technician does not have enough 
education or knowledge to correct/fix the 
error message and therefore needs to take 
his or her time to fetch a team manager or 
other colleague to fix the problem, which 
leads to in-efficient loss in time in the 

production process. 

To clarify, the insight is the reason behind 
the situation rather than the observation 
of it. A second example: due to the high 
turnover of staff, there is not enough time 
nor resources to educate each incoming 
technician to learn the different depths 
of the programs and gain access to the 
different levels of the database in that 
program.

These different observations and insights 
were thereafter written down on post-
it notes that were assembled into the 
respective groups of re-occurring patterns 
(see picture below). The topics would later 
on serve as the basis for ideation that 
explores the potential solutions in the 
area. 

Two main areas were found based on 
the insight and affinity mapping and are 
explained further in the next section.

How to be more efficient?

How to maintain focus?
INFORMATION OVERLOAD 

EASE OF USE
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Based on the topic of the thesis- covering 
human robot interaction, the later 
direction of “ease of use” was taken. 
Even though the topic “information 
overload” was considered to be a concern 
and potential design opportunity found 
within the research, it did not fall within 
the scope of the project. 

The project is chosen to be treated under 
the two headings: information overload 
and ease of use based on the findings 
during resarch. The scenarios based 
on these two situations are illustrated 
below.

EVALUATION CRITERIATWO DIRECTIONS

Many different input variables of 
information: several screens, blinking 
lights, surrounding noise, colleagues 
asking questions. Many interruptions 
that can distract focus. The scenario is 
illustrated below.

High turnover of staff depending on 
incoming orders. Leading to a lack 
of knowledge regarding handling, 
programming and maintenance of 
the robot in house. The scenario is 
illustrated below.

INFORMATION OVERLOAD EASE OF USE

WHO IS IRB-120?
After choosing the direction based on 
ease of use, the robot arm was chosen 
as a limitation in the project from the 
ABB robot segment since it it is suitable 
for SME applications due to its size and 
flexibility. (IRB-120,ABB, 2020). The 
final solution will be applicable to the 
IRB-120 robotic arm. 

ABB’s 6 axis robot – for flexible and 
compact production. The IRB 120 robot 
is the latest addition to ABB’s new 
fourthgeneration of robotic technology. 
It is ideal for material handling and 
assembly applications and provides an 
agile, compact and lightweight solution 
with superior control and path accuracy.

(Picture IRB-120, ABB)

Firstly, the user receives information from the 
desktop located close to the robot. Soon following, 
the user is exposed to information of blinking 
lights on both the flex pendant, light curtains and 
a alarm clock. On top of these distractions, co-
workers distract the user with questions.

The user does not understand why the robot arm 
suddenly stopped working; the arm then displays 
an error message. The user tries to poke the robot 
arm with a stick, believing the problem is a normal 
re-occurring problem which can be solved by a 
simple poke (this was an observed situation during 
research). The information regarding the error 
can then be found on the desktop connected to the 
robot. The user does not know how to solve the 
problem and asks a co-worker for advice. The co-
worker does not have the proper education to solve 
the problem and therefor needs to call a technician 
to come and solve the problem.
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Ideation

BRAINSTORM

WORKSHOP

individual ideation techniques 
and a remote workshop.

Ideation was conducted in three stages. 
An initial individual ideation session 
where thoughts and concept based on 
the previous research were conducted in 
sets of 10 min, one set for each design 
opportunity. In the second round of 
ideation concept cards (can be found in 
Appendix 2) to elevate the ideas and give 
new perspective to the initial ideas and 
concept. 

The purpose of the workshop with 
experts within the field was to be able 
to ideate and validate the idea that had 
earlier been brainstormed alone, as well 
as to gain new insights on the problem 
areas. The workshop was planned around 
the two design directions. Due to the 
circumstances of COVID19, the workshop 
format was rearranged and re-developed 
as a remote workshop. Teacher Brendon 
Clark, Director of Phd Studies at Umeå 
Institute of Design, was consulted 
regarding what kind of exercises could be 
suitable and how to lead the participants 
into an engaging result. 

The workshop covered exercises for the 
two different directions. The first  exercise 
involved a “card sort” with concept cards 
with inspiration that was intended to 
“boost” the initial thinking process of 
the participants. The second exercise was 
to put oneself “in someone else’s shoes” 
where the participants were to think of a 

user who was not normally related to the 
role of maneuvering a robot. 

The characters the participants could 
choose from were: The future child (has 
another relationship to technology since 
they have been brought up with it), a 
grandmother (with another background 
and a limited exposure to technology, how 
would they like to approach the robot?) 
and a chef (how can the workflow and 
thinking process of a chef who is cooking 
be applied to the solution).
 

Figure 2 above. Print screen of 
workshop on Zoom. 

Figure 3. To the right, outcome from 
Workshop, ideation sketch from one of 
the participants.

Figure 1 above. Preparation for 
Workshopkit- “boost” cards and 
characters.

Picture below showing the individual 
ideation process with 10 min iteration.
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WORKSHOP RESULT

One of the outcomes from the project 
can be seen in Figures 2 on the previous 
page. The participants were asked to take 
a picture of their thinking process during 
the exercise and send them by e-mail.

Regarding the topic ease of use, the 
participants had chosen two different 
directions: the grandmother character 
and the chef character. 

Two of the participants de-constructed 
the way of how a chef works while 
cooking- they read the recipes, they 
gather the groceries, thereafter they 
prepare them, cook them and serve them.

The thinking process with programming 
was suggested to work similarly. A 
suggestion was to follow a recipe and be 
able to use “blocks” as groceries, which 
had different purposes. There was also 
a suggestion of it being different levels 

of cooking/programming. For example, 
a chef without experience would not be 
able to cook all of the dishes, but that they 
would be able to learn them over time.

The second scenario was based on the 
grandmother character. The participant 
had reflected on how their grandmother 
had taught them new things, for example 
cooking an apple pie. The participant 
reminisced how the grandmother would 
have shown them, how to bake the cake, 
both physically and verbally. Then they 
would perform the task themselves, 
and would have been corrected by their 
grandmother, while watching them 
perform the action.

The thinking process of the particpiants 
were used for further development during 
the project. 

Concept development

FOUR CONCEPTS

What concept is the most suitable 
for HRI in SMEs for pick and 
place?

Based on the feedback from the workshop 
and ideation process, four concepts within 
the chosen problem area were developed. 

The case study had developed from the  
visit to AQ-components. Their concern 
had been highlighted regarding pick and 
place of various plastic components. This 
was chosen to be the application for the 
HRI scenario and concept development. 
The robot arm chosen to apply the 

concept was decided to be IRB 120. IRB 120 
it is one of the latest additions to ABB’s 
fourth generation robotic technology and 
promoted as a suitable option for SMEs 
with a need for flexible and compact 
production, which is the reason why it was 
chosen. The IRB 120 is not a collaborative 
robot (ABB, 2019).

The four concepts are displayed on the two 
upcoming pages with a breif description 
of its purpose and functionality.

Picture below showing concept 
sketches were made on a tablet.
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RECOPROGRAMMING
A camera recording your movements. Not programming skills or tools needed. 
The recorded path is then transferred and optimised to the robot.

CHEF PROGRAMMMING
Inspired by how a chef plans and prepare his meals. A process of picking out a 
recipie- in this case pick and place that is then modified and built by the user.

FINGERTIP PROGRAMMING 
A glove is recording the movement and preassure sensitivity of picking and 
placing the objects. The program is then transferred to the robot.

GRANDMA PROGRAMMING
Lead through programming where each arm is seperately programmed to its 
position and then registered and directly programmed into the robot.
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EVALUATION CRITERIA
The concepts were further considered based 
on criteria originating from the research. The 
following set of criteria were established and 
evaluated for each concept before moving further 
with the concept.

1. Is the concept facilitating/ making it easier for 
SME’s?

2. Aiming for the concept to lie in the upper 
right quadrant of IDEO’s Innovation matrix, 
ranging from revolutionary to evolutionary 
(ideou, 2019). The grading matrix is explained 
in Appendix 4.

3. Suitable solution for the scenario of picking 
and placing components

4. Technology wise manageable in a time range 
of 10 years

5. Is applicable to the chosen IRB 120 robot.

Figure 4. The concepts mapped out accoding to 
the IDEO Innovation matrix.

Above, each concept graded 
according to the 5 criterias.

1. Yes

2. Yes

3. Exsisting idea?... Yes

4. Yes

5. No

1. Yes

2. Yes

3. Yes- ish?

4. Yes

5. Yes

1. No, slow and complicated

2. Yes

3. Yes

4. Yes

5. Yes

1. Yes

2.Yes 

3. No

4. Yes

5. Yes

RECO PROGRAMMING

CHEF PROGRAMMING

GRANDMA PROGRAMMING

FINGERTIP PROGRAMMING

4/5

4/5

5/5

4/5

GRANDMA PROGRAMMING

RECO PROGRAMMING

FINGERTIP PROGRAMMING

CHEF PROGRAMMING

New Idea

Existing idea

Existing user New user

“Chef programming”
How to redefine and build a product 
around the concept.
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Form and function

THREE ALTERNATIVE SOLUTIONS

Digging deeper into the concept 
of Chef programming- the form 
follwing its required functionality.

When moving forward with the chef 
programming concept, iterations on how 
the device to program the robot could be 
formed and what functionalities were 
needed.

Below are three different directions of 
what chef programming could look like. 

Based on feedback  and discussion with 
industry supervisor Johan Gustafsson, 
the first direction was chosen (marked 
wite a blue dot). This was due to hygenic 

HOW IT WORKS
A wizard of Oz apporach was taken 
when evaluating the feasibility and 
needed functions of the concept. 
Mechatronics researcher Jon Tjerngren 
at ABB Corporate Research was also 

advice regarding feasibility. The concept 
was considered definitely feasible with the 
addition of a 3D camera on the robot arm of 
IRB-120.

reasons. Changing a glove between co-
workers was considered non- hygenic 
and became a difficult wolution for 
finding a “one size fits all”.
 

Approach 1 and 2 were tested and acted 
out with paper mock-ups. The chosen 
concept with a physical device can be 
seen in the “how it works” section. The 
glove option can be found in Appendix 5. 

Device is used with a laser and 3d camera to creata a 3d model of the unit to be picked and placed. 
The user then register the path of travel for the unit. A “recipie” can be chosen from a tablet to better 
define what program to run, in this case “pick and place”. The program can then be simulated 
in AR through the tablet before running. (Video can be found on https://vimeo.com/403656704 . 
Password: Moneo
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USER TESTING

A user testing workshop was conducted 
with one participant. The purpose was to 
get a better understanding regarding if 
the concept was considered intuitive and 
what kind of device the user preferrably 
would use when programming the robot. 

The participant was first briefed about the 
concept and watched the video of “how it 
works” (seen below). The participant tgot 
to choose from different abstract forms 
in different materials. The prototypes 
were  created in a sustainable fashion, 
materials were, among a few, homemade 
clay (recipe in appendix 11) and recycled 
cardboard and recycled post-its. The 
reason being to align the design process 
with the UN Goals and sustainability 
approach to the project.  

The purpose of the workshop was to gain 
an understanding of what shape or form 
the user would consider as an “intuitive” 
product. 

Feedback regarding “wished for” features 
and interactions with the physical device 
was recived.

Examples of these features were that the 
the tablet should have a magnetic strip 
that allows for the user to attach it to the a 
nearby machine when not using it. Another 
feature was that the handheld device 
should have interactions like a hand held 
vr-controllers have: for example allowing 
for the user to push a button and hold to 
move objects. This interaction was wished 
to be implemented when illustrating the 
picking up and placing of an object with the 
handheld device.

FORM DEVELOPMENT, SKETCHING

Form development based on user feedback. 
A device that is handheld and with simple 
interactions. The device were wished 
to have few buttons with “intuitive” 
interactions as to be found in for example 
VR controllers.  An interaction was to hold 

a button and by doing so dragging the unit 
taht was wished to be picked and placed.

Sketch marked with blue dot for further 
development.

Pictures above from the user testing workshop. Lower right picture shows the participant asking 
for a magnetic strip on the tablet to attach to wall.  (Video can be found here https://vimeo.
com/405727981 , password: Moneo)
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Styling
Form language and CMF to convey 
the usability aspect of the product 
and at the same time align with 
the styleguide of ABB.

CONNECTED
NATURAL
FOCUS

FORM DEVELOPMENT, CAD
Iteration based on sketches and formboard 
were made in the CAD software Rhino, 
Solidworks and Fusion 360. They were 
then  continously iterated with sketches 
on top of the CAD sketches. 

The top picture shows the early start of 

iteration process. The two forms that were 
considered suitable for the application are 
marked with yellow circles. 

In the bottom picture, the CAD is used as an 
underlay to point out essential part of the 
product, for example the screen placement.

Chosen elements are highlithed with a blue 

dot. For example the curvature in the button 

right picture and the touch screen feature in 

the med top picture.  Picture references in 

“References, pictures” appendix.
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The top  picture is considering two 
different kind geometric forms. A 
combination of the two where the 
rounded bottom (marked with a yellow 
dotted circled) and the angular screen 
was further developed in combination 
with the  geometric shaped device marked 

ITERATION AND CONSIDERATIONS
with a full yellow dot). The bottom picture 
is evaluation the placement of screen 
in proximity to the thumb and how the 
thumb would interact with the surface in 
an considered ergonomic way.

Further iteration was made based on 
feedback from the user experience 
department at ABB. Consideration 
regarding button and screen-size was 
made. The lower primary-button was 
increased in size to indicate clickability to 
the user. The screen size was changed to an 
OLED touch screen with the dimensions of 

ADJUSTMENTS IN FINAL DESIGN

50 x 30 mm. This was due to the size of the 
previous screen was considered too small, 
so small that the users thumb would block 
the information on the screen.

The need of ventilation (horizontal 
indentations) was discussed and decided 
to be removed since there was not an 
urgent need for ventilation. 

Secondary button.
Structure indication, smaller, no 
cut out indentation. Backwards/ 
reject button when creating 
boundingbox or path.Main button.

Larger, cut out indentation to 
indicate press gesture. Button to 
register points for path.

Increased size in primary button, 
marked with yellow dot.

Screen size was increased and 
changed to an OLED screen.

Ventilation was removed and the direction 
of the charging unit was made vertical to be 
able to attach to the tablet.



36 37

While building the device in CAD, 
consideration regarding inside electrical 
components and placement of buttons 
were made. Electronical components 
needed were based on the functionality of 
the unit. There was a need for a a camera, 
a laser projector, buttons and a touch 

CONSTRUCTION screen. The two pictures above illustrates 
the CAD building process of the project. 
Below picture illustrated the assembly of 
required components mentioned. Above 
picture is exploring the semiotics of placing 
a rubber cover along the parts dedicated for 
interaction. Chosen direction marked with 
a yellow dot.

UI AND UX FOR TABLET
The UI is inspired by the current ABB 
graphics guideline. The feature of the UX 
are developed based on the Pick and place  
scenario.

Figure 6. Wireframes for the UX workflow on the 
MoneoTablet specifically for the pick and place 

scenario.

Iterations of different option of 
the “gripping part” around the 
control unit.

Creating the inside copmonents 
for the handheld device in 
Rhino.
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The UI of the handheld device, called 
MoneoLink is inspired by the current 
ABB UI guidelines. The consideration of 
the UI was taken regarding the thumb 
interaction. The interaction areas should 
be large enough for the thumb to be able 

UI AND UX FOR HANDHELD DEVICE

Figure 7. Wireframes for 
the UX work flow on the 
MoneoLink specifically for 
the pick and place scenario. 
Inspiration taken from 
ABB current UI application. 
Moodboard seeen to the 
right.

to interact with it and the amount of text 
and instructions limited du to the limited 
screen size.  The measurments of the 
screen is taken from the size of an Apple 
watch (40x44 mm). 
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Introducing
the Moneo Kit
A programming device kit to simplify 
the coding process - an intuitive 
approach to human robot interaction.

MoneoLink is a handheld 
programming device.
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MoneoLink, MoneoTablet, MoneoVision, 
IRB120 and user.

THE MONEOLINK EXPERIENCE
MoneoLink is the main interaction tool 
between the user and the robot.  The 
user physically directs the robot arm by 
simply placing out points in 3d space, 
later translated from the grid system to 
the IRB 120. With the help of an Inertial 
Measurment Unit (IMU) and Vslam 3d 
camera technology, MoneoLink transfers 
the data to robot arm. MoneoLink makes 
it possible to operate a robotic arm in a 
more intuitive way, similar to how one 
would explain a program by pointing and 
acting to another person today. 

When the program is later transferred 
to the robot, the program is optimised, 
meaning that suggestions of a shorter path 
is displayed on the MoneoTablet. Before 
running the program, a safety routine of 
running parts of the programming in AR 
is prompted.

Break the code 
barrier

Spatial computing with the help of 
a physical device and AR. Moneo 
is Latin for “advise, instruct and 
suggest” which represents it’s 
functionality.

HOW IT WORKS
The user starts with adding the 
MoneoVision camera to the robotic 
arm. This to be able to scan the untis to 
be picked and placed delivered on the 
conveyer belt.

Secondly, the user looks for the suitable 
pre-set program to run on their 
MoneoTablet, in this case it is a “pick and 

place” program. Actions can be deeper 
defined, such as run-time and how often 
you would like the robot to signal for 
logistics in this step.

The third step is to scan different 
anomalities with the MoneoLink camera 
(photogrammetry). The MoneoTablet 
keeps a databased built up from previous 
anomalities, which means that the robot 
arm will be able to sort out parts that are 
not ready for packaging, ensuring only 
good parts to be shipped. 

The user is now ready to scan the path- 
The MoneoLink screen indicates that it 
is ready to scan the bounding box. The 
user assigns the area by simply clicking 
and dragging, seeing the laser beam go by 
creating the bounding box. the user then 
click “ok” on the touch screen display 
on the MoneoLink. The next step is to 
create the picking and placing path, the 
same way as the bounding box was made, 
by using the clicker to designate points 
in the air and where the user want the 
robot arm to grip and hold. By teaching 
the robot the path of the first five parts, it 
now has enough information to perform 
the rest of the picking and placing fully 
autonomously.

Before running the program, the user 
will run the program in AR through the 
MoneoTablet. If any changes are required, 
the user can simply edit the paths with 
the fingers by pinching, dragging and 
double tapping on the touchscreen of the 
MoneoTablet.
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Protective lens, 3D camera, LED and reflector.  

Laser beam technology and camera.  

QI charing system.

Push buttons.

Charging outlet.

OLED touch screen display.

IMU.

The Moneo Scenario
Pick and place scenario of using the 
Moneo kit device and additional 
program on Moneotablet.

Third time today that the robotarm 
needs to be re-programmed for a 
pick and place activity. Anna picks 
the “pick and place” recipe in the 
MoneoTablet app.

CHOOSE SCENARIO

The app tells her to scan 
the boundingbox for the 
pick up- and placing area. 
A touch display lights up 
showing Moneo is ready.

MONEOLINK

POINT

CLICK

She can now go back and 
edit the path on her tablet. 

FINE TUNING

Running her program in AR lets 
her make sure no surprises will 
occur during the program.

AR SIMULATION

Program can now run 
safetly. An indication will 
be send to logistics when 
the packing is done.

RUN PROGRAM
The touch display signals 
when it is time to register 
the next step- the pick and 
placing path of the units.

CREATE PATH

A laser beam is 
indicating where she 
is pointing. 

Points are 
registered by 
clicking. She starts 
with the bounding 
box.

LEAD THE WAY

Exploded view of MoneoLink and close up of 
camera, laser and buttons

Components required for 
the MoneoLink to run.

EXPLODED VIEW
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LASER PROJECTION

5G CONNECTION

MONEOVISION

AUGUMENTED REALITY

VSLAM PHOTOGRAMMETRY

MONEOTABLET

Laser projection is a visual component for 
the user to know where they are aiming 
the MoneoLink.  When aiming, the laser 
beam is blue, when registering by clicking 
the button, the beam changes to purple. 
The calculation and registering of the 
actual plot in 3D space are made by the 
IMU and automatically transferred to the 
IRB-120 robotic arm.

For the MoneoLink to communicate with 
the MoneotTablet and MoneoVision at 
the best speed, an assumption of 5G is 
required in the facility. The MoneoLink 
and tablet communicates and transfer 
data through 5G.

Augmented Reality application in the app 
is used to simulate the path of the robot 
arm.

To create a 3D model of common 
anomalies, a 3D Photogrammetry camera 
is used. The camera lets the user take 

The MoneoTablet serves the purpose of 
storing the give instructions, 3D scanned 
pats database, simulate the program 
in AR and display real time data of the 
process. The tablet has a magnetic strip 
on the backside that can be hung on the 
“wall” for free hands programming with 
the unit.

What’s inside?
The MoneoLink, MoneoTablet and 
MoneoVision work in unison to 
create a fully integrated system for 
robot programming. Below are the 
required functions for the system 
to run.

BATTERY
A battery pack that can be charged by 
docking into the MoneoTablet. Wireless 
charging can be performed from a Qi 
system or by plugging it into your tablet 
with the port (see page 49).

An additional camera will be placed on 
the furthest extent on the robot arm. The 
Vslam (visual simultaneous localization 
and mapping) camera will be able to map, 
detect and update the units on the convey 
belt. Camera unit is attached to the IRB 
120 robot arm with magnets.

LED LIGHT
LED lights are angled on the device 
towards the target to create an even light 
setting while scanning the object for 
anomalies.3D MOTION TRACKING

To be able to track the motion of 
MoneoLink in 3D space, an IMU (Inertial 
Measurement Unit) is used. The senor 
holds a combination of accelerometers, 
gyroscopes and a magnetometer. The IMU 
measures and reports the MoneoLink’s 
force, angular rate and orientation of 
its body to be able to track the path and 
measure distances. For example, a NGIMU 
(X-io, 2o2o). 

MONEO TABLET & MONEOVISION

pictures, accompanying by the LED 
light, to create an even light source. The 
3D scanned parts will be uploaded to a 
database in the app and stored for future 
programs.

Construction
INJECTION MOLDING BUTTONS
The casing of the MoneoLink is injection 
molded with ABS plastic.  The controllers 
are heald together by sliding into each 
others on rails with a click in place 
solution.

The buttons are injection molded with 
ABS plastic and dipped in a solution to 
make the top part of the buttons in silicone 
rubber (sciencedirect, 2020). This is to 
allow for a better grip on the buttons.
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Outline 2D drawing of 
MoneoLink with general 
measurments.

MONEOLINK



48 49

MATERIAL

The MoneoLink is made in polycarbonate 
which is commonly used in applications 

CMF
The color, material finishes were 
chosen to be able to relate to 
the ABB brand and to be used in 
relation to exsisting IRB robotic 
products.

COLOR AND FINISH
The finish of the MoneoLink is a matte 
version of the ABB white. The chosen 
color is to represent the ABB brand 
(see appendix  12), the white color of 
MoneoLink is based on the  color and 
finish used for IRB robots.

Solid White
White RAL 9003

Solid Black
Black RAL 9005
NCS: S9000-N

Lightgrey RAL
Pantone 428C
Gray RAL 7035

WHITE

BLACK
GRAY

where there is exposure to wear and tear.  
Polycarbonate also provides a barrier to 
fading which is suitable in combination 
with the Solid Premium White color. 

The handheld rubber area is in a gray scale. 
The thermoplastic rubber is suitable to 
indicate  for interaction areas and to allow 
for a firm grip around the MoneoLink.

Step by step indication 
on the display. Swipe 
and tap to change task 
and information.

A point in space is 
registered where the 
Moneo Link head is 
placed. 

Reset program.

Holding on to a unit 
showing that it will be 
grabbed by the robotic 
arm, hold the button 
until you want the unit 
to be released.

LEFT SWIPE SCREEN

ONE CLICK, BEAM ON

BEAM ON + BOTH CLICKED

BEAM ON + CLICK AND 
HOLD

PHYSICAL INTERACTIONS

Interactions
The interactions have been inspired by todays 
VR- equipment used for gaming. Since these 
intractions are already somewhat integrated 
into society, the semantics are known by the 
many. Therefore similar interaction shave been 
implemented to the MoneoLink. 

User will be able to 
swipe and tap through 
the different indications 
on the touch display.

SWIPING
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EXAMPLES OF DISPLAY INDICATIONS

Register bounding box.Welcoming display. Live update of boundingbox 
registration.

AUGUMENTED REAILTY VIEW

For safety reasons the AR mode is activated 
at all times before running the actual 
program. Touch screen allows the user to 
interact with the content as they would do 

Above are examples of the UI and UX of 
the MoneoLink screen. The example is the 
start of “register bounding box” scenario.

on any smart device. For exmaple using 
pinch fingers to zoom in on the path.
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The full kit before assembly and programming. MoneoLink, 
MoneoTablet and the MoneoVision seen with IRB-120. Also 
displayed the attachment and charging feature between the 
MoneoLink and the MoneoTablet.

The MONEO KIT

MONEOVISION

MONEOLINKMONEOTABLET
HRI AS A SERVICE
By offering a rental service of the  
MoneoLink kit, the user can get access 
to different plans regarding accessibility 
to “recipes” and updated software to the 
programming device. 

This allows for customization depending 
on the needs of the customer. For example, 
they might not want to have access to the 
full database of programs (“recipes”). 
This lowers the complexity barrier (by not 

The Moneo lifecycle
Sustainability integrated into the 
business model. 

having many programs to choose from)
for the user and pro-longs the lifecycle 
of the product, allowing them to be able 
to update their preference depending on 
their needs. 

The lifecycle of the product means that 
the product comes back to ABB and can 
be recycled and taken a part for further 
devolpment or full recycling. 
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The final version of the Moneo concept 
includes: the MoneoLink, MoneoTablet 
and MoneoVision. The kit is a full package 
for being able to program an IRB120 ABB 
robotic arm without previous knowledge 
in robot programming.

Decision regarding form and functions 
of the product related to the buttons 
and screen: The placement of the screen 
was evaluated to be in close proximity 
of the user’s thumb. The buttons were 
chosen carefully, both placement wise 
and indication wise. For example, the 
top button on the ABB Moneo Link has 
a texture that does not match with the 
button one. This tactility aspect lets 
the user differentiate the two different 
buttons from each other by touch. The 
larger button was found to be to most 
commonly used one, therefore larger and 
in easy reach for the user’s index finger.

Consideration regarding ergonomics of 
the form: Initially the form was developed 
for a right-handed user. The intention was 
for the device to work for everyone (design 
for accessibility), after this realisation the 
alignment of both screen and button were 
centralised. The overall shape was chosen 
to go towards geometric shapes rather 
than organic, due to the fact that the form 
language was considered neither for left 
nor right-handed people. 

You could argue for the ergonomics of 
the handle and the semantics of the 

Design and concept 
argumentation
Decisions throughout the process 
that shaped the final product of 
Moneo.

MoneoLink. The final result was rather 
considering the usability feature and 
to create a product that does not feel 
“intimidating” and “techy” (by “techy” 
considering commonly found form 
features in production environment, 
see appendix 10). This is a path towards 
the “break the code barrier” statement. 
During the user testing, prototypes were 
tested regarding the shape and size of the 
product, the final product corresponds to 
the wishes of the device that were preferred 
during user testing. There were difficulties 
in getting a hold of participants to perform 
user testing due to the current COVID-19 
situation. One can therefore argue that the 
usability testing is not valid considering 
the few numbers of participants. 

One could argument for the fact that 
when creating a device in today society, it 
should have a wide variety of applications 
due to sustainable aspects- by creating 
less products with more functions, we 
do not need to produce and throw away 
as many products. The project has taken 
this in consideration and defend it with 
a solution of rental services and the 
function of allowing the user to purchase 
the programs aligning with their needs. 
This allows SMEs to be able to update their 
subscription plan of the programs if they 
increase or change the production. They 
only pay for what they actually need. 

Throughout the project the focus has been 
on the greater picture of the solutions 
and primarily the MoneoLink. The 
MoneoTablet, Moneovision and its UX 
has been secondary. The reason being the 
timeframe of the project and the fact that 
the MoneoLink is the unique feature of 
the concept. This leads to a large potential 
for development regarding the UX and 
UI of the product. The UX and UI result 
presented should be considered a general 
idea rather than final result.

The project started out with the intention 
to create a solution to improve human 
robot interaction in SMEs, the result of 
MoneoLink and its new way of allowing 
non- robot programmers to be able to 
manoeuvre a robot was a niched solution 
to that intention.

Future vision regarding the MoneoLink 
programming is to further develop the 
interactions. Could more instruments in 
the factory be controlled with the help 
of this “wand”? Can it be integrated to 
the full production system? for example, 
collaborating and integrating with 
logistics? What if it became the norm to 
interact with physical objects around 
us as in the same way we do with screen 
devices today- such as tap, pinch and two 
finger scrolls? Could we minimize the gap 
between human and robot by creating a 
language for the interaction through a 
MoneoLink programming device?

The product can be combined with ABB 
Easy Wizard programming. This could be 
an option to increase the fine tuning or 
extra features that might be needed when 
programming a robotic arm for pick an 
and place.

When reflecting on the process I believe 
the glove option would in the future 
be the most intuitive form of robot 
programming, it was not suitable to the 
application in SMEs due to the hygiene 

factors of chaning glove between co-
workers. The size of the glove depending 
on variation in handsize was also a factor.

The form language has taken a stand 
on leaving the normalised “techy”(see 
definition in appendix 10.) look and 
feel towards a user-friendly look. The 
inspiration of cooking appliance that is 
being used by people in the home today, to 
minimise the intimidating and “difficult” 
programming approach.

I am looking forward to further 
investigating the possibilities of HRI and 
how we in the future will democratise 
the usage, by making it easier for the 
many to use and program robots. By 
doing so allowing SMEs continuing to 
be competitive and able to maintain 
production in Sweden. Which I belive being 
one of the key factors towards a sustainable 
for a sustainable manufacturing model.

Break the code barrier as a step towards 
democratising robotics!

Discussion
Food for thought for future 
development and the importance 
of democratising robotics.

Lovisa Lund

Umeå Sweden, April 2020
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Un-natrual (defined as 
not intuitive)

Robot working 
close to human

Robot working far 
away from human

Natrual

Robot steering from tablet.

Exceskeleton

VR steering AR steering

Brain robot 
interface

Lead through programming

Gesture programming

3D Camera and Machine 
learning

Appendix 1, How intuitive is the 
human robot interaction in relation 
to current robots exsisting on the 
market?
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Appendix 3, plan for workshop.

Appendix 2, Ideation cards. Previous 
page. 58
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Appendix 4. Ideo matrix

Figure 1. The IDEO Innovation matrix was 
applied to find a concept in the suitable 
direction.

Appendix 5. Glove version, acting out pick and 
place scenario with mock-ups.

https://vimeo.
com/404560762
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Appendix 7. Scenario today at AQ Components.

Appendix 6. Area within the scenario that was 
treated during the project. APPENDIX 8. Project Plan
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Appendix 9. UX and UI test of MoneoLink 
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Appendix 10. “Techy” look and feel 
found in the industry today 

INTIMIDATING
TECHNICAL
INDUSTRIAL

Upper left picture:

(http://custom-injection-molding.net/production-facilities/)

Image references of pictures above

Right picture: 

(https://www.packnews.se/det-har-ar-den-storsta-robot-

som-abb-hittills-tillverkat/)

Bottom left picture:

( https://www.gearbest.com/chargers---power-adapters/

pp_009743591838.html?wid=1433363&lkid=66701978)

Appendix 11. Homemade clay used for 
prototyping.

https://www.youtube.com/
watch?v=o7NjBeT2bY0

Recipe “trolldeg”
- 2 dl wheat flour
- 1 dl salt
- 1 cup water
- 1 tbsp oil
Make shapes of the wizard dough and have 
the figures one hour in the oven at 100 
degrees. Then allow the figures to dry up to 
24 hours at room temperature.

For this soft clay you need:
- 5-6 dl of cornstarch
- 2.5 cups of conditioner
- Caramel color (if you want to color your 
clay)
Here is one of all the videos I watched with 
this recipe for super soft clay: http://youtu.
be/LzWegTnD0fI

https://www.youtube.com/
watch?v=qX6Un1OYgsA

Testing size of handheld device in dough.

Testing interaction and shape of buttons for 
handheld device. Password: Moneo

https://vimeo.
com/407485459
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Appendix 12. ABB Color scheme from 
ABB Design guideline.

Transcribing Day 1. ABB Robotics, Monday 
Mars 2nd , 2020 

First station 

Unit for assembly arrives. 

environment is having a mid-level sound 
level. You can hear things rasping in the 
background, fans from other machines 
people laughing etc.  

product arrives, A scans the tag that has 
followed from earlier. Looks at screen, 
see what parts are needed to assemblies. 

Scan each part that is taken from the 
logistic shelf behind him. he scans every 
cable and amount of screws. says that its 
important and to get  

the right number of pieces, since it is 
backing with the logistics inventory. 
He also mentions that it is “almost 
impossible” to do it wrong, since he 
computer will not let you send off the 
product if the cables rent attached and 
scanned.  

He also mentions the human error, that 
can occur which is based on anything 
from a screw being crooked to a cable 
being attached in the wrong place.  

he uses the scanner several times, both on 
the unit he is assembling, and the parts 

taken from the logistic shelf. 

different tools are hanging above him, 
depending on the torque needed for the 
screw.  

clicking on the computer, tapping with 
finger and with keyboard. Using several 
programs in parallel- one is SAP and the 
other program is local for Robotics, so 
you can track where the pieces are in the 
production chain so they can be synced. 

Full assembly take around 5- 6 min.  

before the block is sent off to the next 
station, which is fully autonomous with 
IRB, the cables need to be collected with 
cable ties, since if the cables are sticking 
out anywhere, they might get stuck and 
destroyed in the next step. Since the robot 
does not take in consideration cables 
hanging from the unit in the next step. 

“Signature” is added so the unit can be 
tracked further down in the chain if there is 
anything that is wrong with the assembly. 

SAP and ABB program is used- to track 
throughout the process. 

Second station 

For the process to start, all units that are 
needed to run the process need to be in 
place.  

Transcribed 
material

From the 4 day visist at ABB 
Roboticsm CEWE and AQ 
components. 

Appendix 13.
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process is activated when a worker pushes 
in a carrier of metal sheets that will be 
assembled like a box in this step.  

Carrier is pushed in and the robots start to 
pick up pieces that are moved around with 
the help of vacuum suction.  

New system is  in place, the program has to 
be alternated almost every day for things 
that are cause by ware and tare so the 
calibration points are off and need to be 
adjusted a millimeter or so. Mats mentioned 
that he used the offset feature to move a 
screw-tool 2 mm another direction. 

Machine is during the process paused, 
a worker enters the “cage” and control 
checks if the new calibration of the robot 
is successful. He controls if the screw holes 
are positioned correctly or the screw driver 
positioned correctly since it is crucial. 
otherwise the screws aren’t tightened. 

Precision needed and crucial that the 
cabinet corners have get a bended sheet 
that is 90 degrees, otherwise the cabinet 
will not stand straight etc.  

Another assembly technician/operator 
controls the flex pendant and the Prevas 
program that is showing in real time what 
the program is running. it can also be 
directly programmed on these two units. 

worker who controlled if the screws were 
tighten and fastened correctly walks out 
of the cage and locks the door into the cage 
and then activates the paused robot to go 
back to its previous program and continue 
the assembly. See picture below of the 
locking system, first the cage is locked, 
then the button that re activated this robot 
is pressed. 

Chronological order 

40-60 outgoing robots per day are ready to 
pack and ship. 

Walking past the first step of the assembly 
line. This is where robot’s are tested and 
before sending off to final packaging. For 
example, are the robots connected to an 
oil cable that oils the mechanics when it 
rotates several times during testing. This 
prevents and creates a “personalized” 
robot where the parts are working 
seamlessly together. It grinds away for 
example dirt or if the parts have extruded 
parts/pieces sticking out that is around 
after casting. 

Tests are made how far the robot can reach 
etc. One assembly worker is watching 
the direct results on a screen while it is 
happening. If something is off, robot 
is not reaching, getting stuck etc. the 
screen indicates the live motion and the 
robot can be shut off and troubleshooted. 
Might have to go back in the assembly 
chain. 

Robot is protected in a cell-. door is 
locked and safety requirement seem to 
be high. 

First out was Alessandros part of the 
assembly line. It’s the lower back part 
of the robot that is being assembled. 
Alessandro received the  

A team of 6 people are working on the 
maintenance team and are called in 
continuously throughout the day to edit 
code, trouble shoot units and so forth. 
They try to divide their time wisely, 
sometimes they need to work during 
lunchtime to prevent the assembly line 
to stop for a longer amount of time. They 
try to work on pices that are on pause or 
things that are on pause simultaneously, 
to avoid breaks in he assembly line to 
every extent possible. 

Walking over to look at the flexipedent 
on the other side of the “cage”. On one 
of the units that’s installed in a locker, 
there is screen sticking out of where you 
can program and control parts of the 
assembly,. You can for example see what 

parts are active and what parts are going to 
be activated next etc.  

The other unit is the flexy pendent that 
can be used to both program the robot and 
adjust the robot on the spot with a. joystick 
that’s attached to unit. The unit looks like 
a big ipad with some physical parts with 
button + joystick. I ask how often they use 
these and it seem like they use them a few 
times a week. This is wen things need to be 
adjusted due to wear and team things need 
to be re-calibrated or adjusted so the robot 
is “monkeysafe” or “idiot safe” in other 
words, it can not stand and screw things in 
the air.  

The flexipendent can be programmed 
directly from the unit. The other program 
is updated on a separate computer, which 
you send information and updates to 
wirelessly. 

Attached picture of brief layout of the 
program by Prevas in separate document.  

 Quotes “ på den här kan man göra bort sig 
rejält” 

Are different log in sections depending on 
operator, admin or whoever is about to use 
the device. Mats point out different things 
that make no sense according to him, why 
some things are colored when some are 
not´, the ideal case would be if anyone 
could feel confident to program the robot, 
not just the once that have the education to 
do so. To program the flexipendat, there is 
an education for about 2 weeks. About the 
same for the other program.  

Mats mentioned that there would be great 
with a short animation or simulation of 
what would about to happen when you 
klick the different things. Some parts 
aren’t clear if there is information when 
you click it. The UI is unclear and there 
is not enough information for anyone to 
operate it. Important is that depending on 
who is operating the interface, there might 

be a database structure allowing for a 
special amount of data. Mats says that it 
would be good if anyone could operate it, 
but suggest that there are features that 
are only for “experts” as well. 

The PLC is the program tat is the brain, 
that steers the program in all the robots. 
All other programs are slaves, ex. AC500, 
where you adjust smaller things. 

Next station is an example of an interface 
that has been costly and new is “difficult 
to do something wrong” In that part of 
the production they work in takt- which 
means that parts are dependent on each 
other and cant proceed if certain parts are 
not ready for that part of the production. 
They have had this new system for about 
two years and I get to talk to Christer who 
is operating it at the time. Illustration 
in separate document regarding layout 
of screens and light indications for the 
worker. 

Even though many tasks are centralized 
to the computer, there are still many 
papers and odes that need to be scanned 
around the unit.  

Christer scans id talks that are hanging 
around one of his two screens, where 
there are two programs running. He 
also uses an printer, to print tags with 
information of the product, he puts the 
information in a plastic pocket and attach 
it to the robot unit he is done assembling 
it.  

When talking to Christer “alone” asking 
hi what it is like to operate it. He says that 
it goes pretty smoothly. I ask what is it 
that makes it not go perfectly smooth? 
He says that sometimes the pallets arrive 
in the wrong directions or that screws 
aren’t fully attached due to that the 
camera is not reading the holes perfectly. 
Then he has to go in and fix it manually. 
But except of that, he thinks it runs 
smoothly.  
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The program and screen tell hem about 
each step and when he has done the 
required step, he presses the green button 
with a hand on it, the ui den display the 
next step. He can also click the ui for more 
information of what he should be doing 
next. Mats mentioned here that it would 
be great with a short instruction movie, for 
people being unsure of what to do, or for 
someone who is new and is trying to learn 
the program. “Some simple graphics can 
take us a long way”- 

I askChrister if he has worked somewhere 
else and what that was like. He mentioned 
that he has friends working at Volvo, 
they just sit around pressing a button, 
everything else is autonomous. That must 
be pretty boring. I ask what he think is the 
most fun part, and he says all the steps 
when everything runs smoothly. You don’t 
want to sit around doing nothing.   

There are rotation on the assembly line, 
so people done get worn down working 
on the heaviest task etc. they switch place 
depending on what day it is. 

Picture explaining the light features and 
disposition of screens etc in a separate 
picture. 

Station 4 

A female is working at this station.  

Regarding safety and re ordering safety 
after a beak. If any of the 23 sensors are 
activated, a person moving underneath 
a robot etc, the chains tops. This is not 
preferred since the entire line stops in 
that case since they are working on “takt”. 
Benni and Mats mention what it was like 
before, when robots were in a cage. You 
just locked it from the outside and it would 
go undisturbed in the inside of the cage, 
even though there was a person inside 
the cage. Safety has been increased with 
current sensors, but this also means that 
more parameters have to be taking into 
consideration. You cant fool/trick the robot 

as you were able to when it was inside of 
a cage. 

Drawing of disposition at station 3 in 
another document. 

Before- during- after 

Assenmbly worker had to move parts 
from the logistic chain with a moving 
tool robot that was hanging from the 
ceiling. It was attached with a hook, 
magnets were not to prefer since they 
were unreliable. She scanned several 
times and controlled the scan to several 
programs such as SAP and the ABB 
control program. 

After talk with Benni and Mats 

5-10 % of the production chain were 
estimated to be automated. They see the 
future for HRI to be one scan per unit, 
always a person who is interacting with 
the robot at some point. Instructional 
videos and aiming for anyone being able 
to program the robots, on the stop, safely. 
Even your grandmother is suppose to be 
able to do it. The graphical elements and 
animation could be of importance for 
educating users on how to program the 
robot. 

Transcribing Day 2. AQ Components, 
Tuesday Mars 3rd ,2020 

We start off with a coffee in the common 
kitchen were all the workers have been 
gathered for a day meeting that last from 
08-45-09:00. People are sitting down 
having a coffee and some people are 
eating. 

Marie greets me at the door and after 
going through the safety procedures of 
wearing a vest and hard ware shoes, she 
gives me a guided tour of the facility.  

Interesting history of AQ components 
who started here in Västerås, now they 
are located on several places in the world. 

The plastic” Mekka” as Joanni put it, is in 
Anderstorp. 

In the main ilse of production, there are 
several units from the company meine. Each 
unit produces a specific plastic component. 
Some of them are two part molded some 
of them are single part molded. Each of 
them has a drying structure for drying the 
granulates of plastic which then re fed into 
the machine automatically. Marie gives 
me an introduction on how the molding 
works and the pressure and heavy weights 
needed inside of the machine to be able to 
produce the part. She mentions the tool 
which the customers purchase to be able to 
develop their parts. AQ components seem 
to have a full service , where they offer 
for the customers to make the tool parts 
in china by their specific supplier, that 
they them ship and use here in Västerås. 
In the part of the process where the tool 
pushes the final piece out, sometimes the 
injöt is separated from the end product. 
It then falls to a convey belt or get placed 
carefully y an attached robotic arm to the 
full machine. On one of the machines, and 
robotic arm has been attached afterwards, 
by another suppler, not by the machine 
company provider Meine themselves.  

When the product has been separated with 
the injöt, which at times, follows along 
with the final product on the convey belt. It 
is depending on the product fed out on the 
conveyer belt. Depending on what kind of 
part it is, it is either automatically led into 
the box for packaging. If the part is more 
sensitive, a person has to come and gently 
pack the parts into boxes according to rules. 
This is a use case that Marie believe stop be 
an option for a mobile robot. She explains 
how the robot would pack one box, and 
then move over to another Convery belt 
and machine to start packing those parts.  

In addition to packing, a worker also 
observes the parts and sorts plastic 
components with different defects. The 
defects vary in condition and fault, which 

is alarmed to the (approximately) six 
operators on the are specifically educated 
to program the machines. Johanni and 
Nicklas are two of these operational 
workers that I have the opportunity to 
talk to more indept. 

Marie and I walk through the rest of the 
production to see what kind of work is 
being made in the house. Other facilities 
are connected, such as having their own 
workshop for maintaining and handling 
fixtures and tools used for injection 
molding the plastic parts. There is also 
an manual labor assembly line where 
special parts which need extra assembly 
are assembled. For example an ABB 
electric cabinet part that has parts that 
are constructed in Bulgaria, shipped here 
to Västerås, to create the final assembly 
of parts before shipping it to its final 
destination here in Västerås. Betti was 
attacking sticker to these components by 
hand and then moving them into boxes 
that were ready to be shipped.  

 After this station we walked through the 
station of where all the tools were created. 
We Looked especially at a tool which were 
used all shifts of the day. At AQ component 
they work in 3 shifts per day to keep the 
production up and going. Earlier the only 
had two shifts, but due to increase in 
production due to more orders, they were 
now working in three shifts. This tool that 
was being worked on was one of the tools 
used for a respitorical air component used 
in hospitals. This machine usually run all 
days a week during all shifts, one person 
controls it and pack the units created.  

We further walked through the isle of 
material and material logistics. Different 
kind of plastic granulates and pellets 
were stacked on shelfs that reached the 
ceiling. A truck would come and pick up 
the granulates needed and carry it to the 
respective machine who needed it.  

The last stop during our tour was by 
the machine which created the plastic 
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respitorical parts for hospitals. This 
machine was ran by one person who would 
also keep an eye on the close by machines. 
I was asking Marie how the machines 
informed the workers if something was 
wrong, since they were un- watched at 
the time. She says that usually there is one 
person running this machine, and that 
person would keep track of the surrounding 
machines as well, fix them if things get 
stuck and so forth. 

This machine was special since it usually 
run 24/ 7 but stopped today due to fixing of 
the tool. This station had been considered 
having a robot, an earlier project had 
looked into it. The robot would control 
each part since small air bubbles would at 
times be created, so the plastic part had 
to be help up towards the light to identify 
the bubbles, if he had bubbles it would be 
set aside as a defect. Otherwise they were 
packed by one person, by hand, into these 
boxes which were stacked in three layers 
and box paper in between. 

I was then introduced to Joanni and Nicklas 
(worker 2 and 3) 

Marie asked what I had in mine and what 
kind of value I would be able to deliver to 
them in the end product. I explained that 
I would like to used their facilities as the 
use case for my end product which would 
be to control robots, for example mobile 
robots, that they would be bale to use in 
their assembly line. 

About two years ago they had tried to have 
an omcron in their production. A robotic 
arm by omcron that was placed on a rolling 
cabinet and positioned next to the machines 
where the convery belt spit out the different 
parts. The omcron robotic arm was suppose 
to use camera recognition to detect the 
parts and then move it over to the box for 
packaging. The camera had not worked at 
the time, and the joanni and nicklas had 
to program it so it picked up the parts 
based on coordinates rather than camera 

recognition. The idea was for the robot 
arm to be able to handle a pile of products 
coming out, and then be able to separate 
the injöt from the actual part. This had to 
be re considers as explained above. They 
had tried having the robot for a bout two 
months. The error maringal was slightly 
too big and there was a constant need fro 
re-programming of the robot. A person 
from omcron had been there to set 
everything up and to teach the people on 
the manufacturing floor how to set it up, 
or at least Nicklas had got an education 
in it. Nicklas explained that it was simple 
to program. There was a button on the 
arm that he pushed in, then it would 
register the path of which the arm was 
to move. This had to be in parallell with 
the program on the existing controller 
that came with the product. The gripper 
of the robot also had to be programmed 
and adjusted accordingly to the product 
it was suppose to pick up. The omcron 
had then been moved to another station 
and re-programmed depending on the 
part that was located at that machine. 

The machines in the facility was changed 
at the most once per day. You avoid to 
change the/conversion in production by 
changing the tools and material since 
every time you do so, you have to reset 
all the settings, change the materials, 
and the first pieces coming out of that 
machine wre likely to have some sort of 
defect. Anything from the tool not being 
clean from before, the screws would have 
colors etc, wrong kind of temperature 
that would defect the part. Common 
defect due to re-installing/conversion in 
the machines were: silver splashes (due to 
glass fiber or uneven heat being injected 
into the mold), colors (different material 
and color combination demanding 
certain degrees of heating),black dots, 
white dots, precipitates, unfamiliar 
materials from previous mold (since 
it is difficult to clean the machines), 
different heating in the part, moist or the 
granulates not being dry enough or the 
tool having some kind of moisture in it. 

Many parameters can defect the parts.  

Both niklas and joanni 

 And why were other people not in the staff 
able to control the machines? I asked if 
there was a large turnover in staff? They 
said, no there is not really a big turn over 
in staff. And the people in the office want 
people to work on every station, but that’s 
not how it works. Some people should not 
be running the machines and programming 
them. That’s just how it is, some people 
are not good at it. I asked the, what kind 
of background they had, and nicklas had 
been working for the company for 20 years. 
Joanni had been working for the company 
for two years, before that he had a technical 
background from high school studies 
and had also been taken classes that were 
offered by any components. The people in 
the office want everyone to be a little bit 
good at everything, so they can perform all 
tasks but all of the tasks kind of bad. I think 
people should be good at one thing and 
then over on to the next task, better to be 
really good  at one thing than going over to 
the next. But the office staff does not agree 
on that.  

I asked them what kind of things they did 
in their free time. Nicklas said that joanni 
is a “computer nerd” he builds he own 
computers and is technical in general. 
He has an interest from technology and 
systems. Nicklas said that he is the same, he 
might not be building computers himself, 
but he said that he has a great interest in 
technology. Joanni was explaining that 
a person who should eb programming 
these machines needs to have some kind 
of logical thinking or just being able to 
perform technical tasks. People here just 
aren’t all able to do that. That would end 
up in a disaster. 

Oh ya, we do have a robot arm, a machine 
further in the back. I explain that I 
probably haven’t seen that machine. They 
mentioned yes its running from time to 
time (rolling with there eyes). They do not 

program that robot and there is a man 
sitting in the office programming it. It 
is strange, nicklas thinks because we 
who actually worked here should be 
the once to program in. he is never here 
on the floor, and it’s a special program 
that only he can use. This leads to that 
they cant control it and there are many 
defected parts that has to be removed 
by people rather than the robot arm 
itself. 

In the best of worlds there would 
be boxes already in the machine, so 
they would pack it right after the 
parts were made. Not coming out on 
a conveyer belt and a person packing 
the, separately. Another option would 
be to have a robotic arm that controls 
each parts and then pack it in to the 
right box. Would be great if the robot 
or machine even sealed the box with 
tape! 

Both Nicklas and Joannie were saying 
that the most fun part of their job 
were to program the machines. We 
walked over to one of the more modern 
machine, which had a touch screen. An 
older version of the machine 

 You need to stay up to date to be able 
to deliver the best kind of parts. I 
was asking him what is it that these 
machines can’t do or aren’t able to 
do as the latest machines that you 
are describing? It is mainly about 
precision, higher capacity and just 
that they are better. AT the moment 
they had bought up parts of abb, and 
therefore they were taking in new 
machine that were old. This brought us 
to the discussion on that its needed to 
keep up with the latest. 

They were also saying that they 
didn’t even use half of the machines 
potential. There were so many different 
programs and special thigs they could 
perform with these machines that they 
hadn’t even looked out. What they 
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looked at the most were the adjustment 
of the robot arm. They showed me that 
orange indicated the machine, and If you 
clicked the green icon you would be able 
to program the robotic arm. You could 
insert the coordinates on a x,y,z coordinate 
system, lower and elevating the arm etc. 
 
Transcribing day 3. ABB Robotics, Wednesday 
Mars 4th, 2020 

Fredrik meets me at the door and gives me 
a brief guided tour of the the production 
plant. We go through different segments 
in depth this time in comparison to this 
Monday. When entering the production line 
you walk past the last segment of the robot 
assembly- where the finaliased robot is 
exposed to different test based on mobility 
and assembly. I ask how come they do not 
products YuMi in Västerås, Fredrik explain 
how the suppliers that are interested in 
investing in yumi, since yumi is specialized 
in precision and light weight work, is 
suitable for the electronic companies that 
are many located in China. Therefore the 
production of Yumi is located in China. 

The test of the finalize robot run for 
approximately 3h . To build it through the 
line, if nothing goes wrong, takes about 
6-7 h, the electric cabinet that runs the 
robot is produced at the same time, then 
it also have to be painted in several layers 
and treatments. From start to packing and 
ready for shipping an average robot takes 
about 1 week to produce. 

At the initial part of assembly, where the 
electric cabinet is constructed, a robot  is 
placed. Fredrik explain how the location of 
the initial robot is also “for show” there is 
a clear painting of areas of the floor to show 
how well the robot reacts. There are many 
guided tours around the production line, 
and the line is semi- constructed to fulfill 
the needs of “showing off” and assembly. 
It is a assembly line, since most parts are 
order already finalized from other plants 
as for example the electric circuits, fans, 
motors etc. This factory is for assembly 
only. The safety zones are marked in 

different colors with an explanation in 
white on each segment explaining “robot 
slowing down”, “robot at complete stop” 
depending on how close the worker get 
to the robot. This is since the human 
workers at times need to go into the 
“cage” to refill parts for the robot to use. 
Different sensors along the floors and 
ceiling detect when someone walks into 
the area. 

We go through the six different axis on 
the robot and how that is constructed. The 
assembly line is constructed according 
to the different parts of the robot such as 
based, lower arm, upper arm etc.  

I ask Fredrik regarding the turnover of 
staff . He explain how it varies depending 
on the amount of orders coming in. 
They have several recruitment firms 
collaboration such as Lernia and 
Manpower. Today we are in a low 
segment, so only around 30 people are 
consultants from recruitment firms. 
When the production is high, they have 
up to 100 consultants from different 
recruitment firms. As of today, they work 
in two sifts, at times where they increase 
production, people work in three shifts 
per day. 

Fredrik explain how the entire assembly 
line has gone through a huge change. It 
had successively been shut down, and 
things had been switched out and until 
the entire layout f of the assembly floor 
had been updated to the machine and 
structures it has today. There had also 
been an update in the hierarchy structure. 
There were andons, and operators and 
above that Fredrik and other leaders for 
each section. So people always know 
who to turn to if there is anything that 
is not working and so forth. Fredrik 
was in charge of the assembly of large 
robots. Which means that he takes care 
of decisions, prioritization, a språkrör 
between different parts of his parts of the 
assembly floor, aka large robots. He also 
took care of human resources and hiring 

and letting people go.  

Mattias at the assembly of engine and 
växellåda… 
Something happened and the line had 
been standing still for 34 min which is 
something Fredrik noticed on the kandon 
watch on the wall that keeps the assembly 
line on track, so each part is created in a 
certain amount of time. He realized that 
and says, that something must have “gått 
åt helvete” and turn his head around to 
notice that andons, team leaders from the 
different sections had started to meet up 
to discuss the problem that there was one 
component from the end production floor 
that wasn’t assembling correctly. They had 
to figure out how to move further since all 
parts of the line dependent on each other. 
In the end, it was found that it was the 
supplier who had not delivered the right 
kind of parts. The parts were not treated in 
the right way, therefore didn’t fit into the 
special area for assembly. 

Fredrik introduce me to Johan who is adon, 
team leader for assembly line 1 and 2. Joahn 
has been working here since 2016, is from 
västerås and is around 30 years old (Lovisa 
Lund estimate) 

I ask him if he can go through a normal 
day or if he can repeat to me what he has 
done today. Since he says that all days look 
differently. We start to “re-living “today 
by going to the tableau. They start at 07 
every morning and start with a. morning 
meeting going through who is going to do 
what throughout the day. Or if anyone want 
to lift some information such as they would 
like new tools etc. in the factory everyone 
is wearing protective eye classes, and 
solid boots to aoid injuries. They all also 
wear abb clothing. Johan and others who 
are Andodons (light in Japanese) or team 
leaders, wear a shirt with green stripes on 
each side. I hear Johan getting a questions 
from another colleague who is driving a 
truck “ Johan, can I ask you this real quick” 
and they discuss how things are going 
to be delivered and Johan says “ lets wait 

for what the king has to say” referring 
to his boss. We get back to the morning 
meeting board where he go through 
what people would be during each day. 
I ask if people are located in different 
stations each day or how they divide the 
work. Not everyone likes to work at the 
same place, some people prefer certain 
parts of the line, and they divide it based 
on that. Some pf the workers like to have 
more freedom, so they can work without 
using the clock to tick of everything on 
the list. They rather work in whichever 
order they prefer. They are usually 
worker who have been working at the 
line for years and know exactly how to 
assembly the robot. They don’t follow 
certain rules on how to assembly, they 
do it in the order they believe to be the 
best and most efficient. A lot of the time 
Is for preparing parts that will be going 
on to the robot in the assembly. 

For people who are new, the robot part 
of the assembly that give act directions 
on how to assembly it is a good option. 
I ask Johan if there are a lot of new 
people coming and going. And he says 
that it varies, lately they are quite a few. 
Almost no one are consultants, and most 
people are hired directly by abb. Johan 
was earlier hired by manpower, but 
have after working here for a few years 
become an abb employee. He believe it is 
easier to learn the ways of assembly on 
the robots that have very clear directions 
on how to assembly. He says that when 
new people start working on the line, 
he is usually the one to teach them. 
Sometimes he asks someone else to do 
it, but some of his collages don’t want to 
take the responsibility to teach someone 
else they say “vill inte ha det ansvaret, 
jag är bara här för att göra mitt jobb” . 
since there could be consequences if you 
teach someone else the job faulty. 

I start to ask about the machines and how 
it feels to work among them.  Does Johan 
trust them,? “jag litar ju blint på allt”. 
They haven’t old us to rely on the robots 
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blindly and expect us to rely on them. “ 
jag skulle inte ta sats och hoppa på dem” I 
wouldn’t take speed and jump on to it, but 
I don’t double check things, I assume for it 
to work and trust it.  

We walk around the assembly line and 
stand in front of one of the part of the 
assembly where one of the workers just 
have received a part which they are about 
to attach screws to. The signals on each 
side of then entry to the robot is showing in 
red, so the worker is standing by, looking 
at his phone, picking screws from the 
logistic shelf behind him. There are various 
type of sounds in the assembly room (high 
ceilings) occasionally a really pund sound, 
something hammering or a screw that is 
tightening to a metal and vibrating loudly, 
so loud that we stop talking and wait for 
the sound to stop. Johan even rolls his 
eyes indicating that the sound occurs just 
when we are about to start talking. IN 
the background there is a small speaker 
playing music. It is attached to the wall 
where all the screens and steering units for 
the robots are. Instructions and so forth. It 
looks like it is attached with a spännband. 
It is playing popular music such as Darin 
etc. 

Johan explains how you always put “ a 
kråka” your signature whenever you are 
done assembling a part. You do it on paper, 
there is a pile of papers always following 
each order, laying on the AGV. 

Regarding how they work at the stations. 
Depending on which line you work, there 
are different styles of working. Here on 
line 1 and 2 they have decided that you 
“ får lägga upp det hur man vill”. This 
means that the workflow is dependent on 
the people working there. So for example 
some people would like to work according 
to their own system, and some prefer being 
guided more thoroughly. They have also 
decided that they work on one station for 
a longer amount of time. In comparison to 
some of their other colleagues who have 
decided to work just a few shifts at each 

station, then move on to the next so they 
get to know all the stations a bit. Johan 
says that he believes it “sökerhetställer 
kvalitén” better when you get to work in 
one station for a longer amount of time, 
in their case up to 2-3 weeks per station. 
Otherwise he describes it as when you 
get to a new station very often, you don’t 
learn hoe the station function best. You 
arrive to a new station thinking “ hur 
var det nu då” and you can’t maintain a 
high quality and fast delivery as you can 
in the same way when learning a station 
thoroughly. 

Johan needs to step a side for a while 
to talk to his colleagues regarding the 
stop that has been for the last hour and 
a half. They are trying to figure out what 
the best way is to follow through and it 
seems like they know what is causing the 
problem by now. ‘ 

Meanwhile I observe the station. AT the 
station we have been watching for the 
last 10 minutes there are 5 screens for 
the worker to look at, but not to always 
interact with. There is a small screen on 
the AGV which is controlling the data 
and explain what is suppose to be done 
on the part since it activates by a strip 
in the floor depending on the station. 
There is the screen with all the described 
tasks for the station. There is one screen 
with SAP which tells the worker hoe 
may screws etc you end of each parts to 
assembly the lager part at your station. 
There is the flex pendant screen, which 
only the operator use, not the assembly 
workers, not even Johan when there 
needs to be adjustments and so forth. 
There is a small blinking button which 
is suppose to be touch when ever the 
worker has assembled a part. They are 
suppose to go back and hit it to be able 
to move on to the next step, which would 
be showing on the screen. This is not 
used very often it is rather overridden 
by the assembly worker already knowing 
what to do, they rather perform several 
tasks after one another than going back 

after each task and hitting the button to 
continue to the next. They rather perform 
for example five continuous tasks, then 
they go back and check through that they 
have done all of them. Johan explains that 
they “knew” that this was going to happen 
and imply that his bosses are aware of the 
fact. Because otherwise they had to run 
“millions of steps” back and forth before 
being done with one assembly. 

Johan has a background as a furniture 
builder (snickare/hantverkare). He talks 
about the culture on the assembly line. He 
explain that they have a really good team 
culture by his line, other people want to 
work at line 1 and 2. It is a bit prestige to 
work here. He does not know why it is like 
that, but this is the only statin that has 
robots that work in collaboration with 
people, and they work independent from 
each other with people. He says that people 
says that only ”psychos” work at line 1 
and 2. He also explains what he means by 
that is that they are fun and and look at 
everything so hard. It is a relaxed line with 
a lot of fun between the teammates and 
they get along well. “vi serinte så hart på 
allt” at some lines it is very important that 
everything is done by the right minute. If 
someone of Johan teammates are back 
a few minutes late from work, but have 
everything prepared it is okay. He doesn’t “ 
slit someone’s wrist” if it is not necessary. 
For example it would not be good if he cut 
too much slack and people had to wait for 
one another at the assembly line. Because 
that can be directly directed to him in the 
end. There is “pressure if anything goes 
knackigt” “heads are rolling” and if it is 
directed to him in the end, he is the one who 
gets to take the blame. So he wants to make 
sure that things are running smoothly and 
that things are working correctly. 

We then walk further down the line and 
talk to Julia, who I also met briefly on 
Monday. Julia has worked at the line back 
and forth for 20 years, she has been gone 
for child leave, but back again. She earlier 
worked with assembling the växellåda and 

I explain that im especially interested 
to talk to her since she has tried out the 
different systems. Witch one does she 
prefer and why is that? She likes the once 
by the växellåda because it allows you to 
go back in the system if you do anything 
wrong or if you manually have to change 
something. This program does not allow 
for that. This means that if you have to re 
do something, need to take all the screws 
out etc, then hey program will not guide 
you back through the program. Which 
may result in screw not being tighten 
enough.  

I ask them about how they feel working 
with the robot? Since my project is 
regarding interacting with the robot. 
Julia says that sometimes she needs to 
touch the robot, fi it doesn’t find the 
holes quite right for screwing the screws. 
Johan agrees, sometimes they give it a 
push. I was surprised since I thought 
the robot would stop immediately if you 
touch it. Johan says, not it doesn’t stop if 
you touch it gently like that. I ask if they 
would high five it? And they both laugh 
and say no, they would not high five it. 
This is a comment that johan later on 
mention to one of his co-workers, they 
seem to find it funny as in it is crazy that 
you would high five the robots.  

I ask Julia and Johan if they have names 
for the robots. I explain that I myself, 
name my robotic vacuum cleaner at 
home and how it is common to do so. 
Julia explain that she has not thought 
about naming these robots, but she does 
have a robotic land mower at home and 
that one her and her husband has named 
Maja. She says that “ Maja is cute, I don’t 
feel like theses robot need names”. Johan 
says no, that robot could be called “karl” 
but we just call them robot 1 and robot 2, 
as they are called according to plan. They 
don’t feel the need for giving the, names. 

Johan brings in his colleagues us Sami 
who is also a Andond, team leader of line 
1 and 2. Sami is going to show me step by 
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step of what they do by the station and 
how they interact with the robot and 
what they do in each step. 

Johan says that 90% of their job is 
preparation for the robot to come, so it 
can perform the rest of the tasks. 

What they do on their free time. They 
believe you need to be technically 
inclined of have an interested in 
technology. I ask if they build robots 
in their free time? No, they say, that’s 
for work, but they say that they are 
technically inclined in other ways. 
Sami froe ample has a computer, ps4 
and smart lights at home. This is how 
he describes himself as technically 
inclined. He also has several ideas 
regarding building robots at home. 
What if a robot could lift him up when 
he needs to go to the bathroom while 
he is playing ps4, then take him back 
in. or what if he could have a yumi 
doing his dishes at home in the sink. 

 Johan says that he plays computer and 
tv games, which is what makes him 
technically inclined. He does not have 
an interest in building robots at home 
in his spare time.  

Transcribing day 4. ABB Electrification, 
Thursday Mars 5th, 2020 

Project manager meets me at the door 
and give me the security instructions 
to enter the area. At this plant they 
make buttons, softeners, kontaktlinor, 
and guide devices. The department is 
under electrification for ABB. When 
we enter the production area, the 
manager explains to me how this rea 
is mainly for already small robots and 
plastic production by the entry. I see 
signs of Jucab safety which seems to be 
accompany distributing safety things 
for electrification to use, an example of 
these products are light curtains that 
are used to indicate that you should 

not enter an areas.  

 There are 16 machines that are producing 
plastic components that are later 
assembled. These are of the brand Engel. 
Many of the machines are self driving, 
they work by themselves and even refill 
themselves. At times, a worker needs 
to go there and refill and our parts or 
components for the machine to keep 
producing. These machines and plastic 
assembly robots are inside cages, like 
lockers that no now reaches. There are 
plastic cover surrounding the robot when it 
is working. Many complex parts and it looks 
like the robot are built for that specific task. 
These are called “cells” and they are fully 
automated. We walk pass a YuMi robot 
which they have, it has a task of assembling 
a spring into a button. The manager seems 
surprised that the robot is up and running. 
The manager mentioned before entering 
“let’s see if YuMi is up and running, there 
has been a lot of complications with setting 
it up and understanding what kind of 
tsk YuMi is supposed to be doing. “ They 
har been in contact with Robotdalen and 
several other robotic companies to find the 
right kind of structure for YuMi. 

I am introduced to the team manager x 
who has bene working in the production 
for over 14 years, Before that he used to 
work in a grocery store. He prefers working 
in the industry because there is less contact 
with people and logistics. The manager 
lives in a one room apartment and consider 
itself to be technically inclined and have a 
slight interest in technology. I notice that 
the team manager is wearing an apple 
watch, which could be an assumption that 
the person has an interest in technology. 
The team manager is the union work and 
safety educated for the area.   

The day on the work floor starts at 07 in 
the morning. They work in shifts, the team 
manager avoid working during the night 
shift because it messes up his schedule and 
is physically and mentally rough on the 
body. 

We start at looking at the robot that 
they work closely with  producing 
kontaktlinor/contact lines. These is a 
large IRB standing in the center of a 
cage. The area has newly been re-build, 
removing station that were thought the 
be unnecessary. The personal/workers 
on the assembly floor had partially 
been involved in the re-structuring of 
the assembly floor around the robot.  

The team manger is about to show 
me how the robot works and what it 
does inside of the cage/cell. Before 
entering, the manager explains how 
the key is removed, so the robot cant 
start manually. Buttons are shut off 
outside of the cell. See sketches for 
understanding of the area. something 
went wrong and the robot arm will not 
start when we are inside of the cell. 
This is because the manager had forgot 
to taken the keys out. The robot will 
not move when using the flexi pendant 
if the manual key is not removed first.  

 When entering the cell, there is a feeling 
from my side of being underneath the 
big IRB. It feels like standing next 
to a big horse. The team manager is 
very used to the procedure, and seem 
to walk inside of the cell without any 
concern for the robot in the center of 
the floor. The robot is about two meters 
tall above the ground. 

The robot is maneuvered with the flex 
pendant that the team manager is 
wearing its left rm. The flex pendant 
is covering the full lower arm and has 
a few safety features that the hand 
needs to go through etc. The manager 
explains when I talk out loud looking at 
the felxi pendant , I say “here it looks 
like it is something hanging which is 
supposed to go around your arm” and 
the tea manager says, oh yes if you are 
really safe, you should put your hand 
through this lower strap, which the 
team manager does before proceeding. 

The cord is around 5 meter s long and is 
extending to outside of the cell. The team 
manager starts maneuvering the robot 
manually from the flex pendant, using the 
joystick and occasionally the buttons to 
open or close different grips on the robot 
arm. The team manager explains the dead 
mans grip that is outside the flex pendant. 
When it is fully pressed in , the robot can’t 
maneuver, when it is not pressed, the robot 
can maneuver, it has to be controlled with 
human force slightly to be able to run. I ask 
about safety procedures in side of the cell 
and if there has been any problems with 
the robot. The team manager shows a scare 
on once elbow and explains that the only 
damage he has gotten for the last 14 years 
in the cell is from the electrical cabinet that 
is used for testing the product in side of the 
cell. Nothing has occurred to harm people 
inside of the cell by the robot. 

Outside of the cell the manager shows me 
how the cell is being used from the outside. 
Since no one should actually enter the cell, 
except him and higher up in the hierarchy 
personnel. The team manager is the only 
one with proper education to maintain 
the robot, This has lead to a fear in losing 
him and his knowledge in the team. And 
if the team manager is gone for the day or 
sick- who will be able to maintain It then? 
When the team manager realized this, 
the manager started to teach two others 
collagenous on the shop floor. They do not 
have the required learning/education as 
the team manager had received, years ago. 
What he knows about the robot by now, is 
accumulated knowledge through time and 
through interacting wit it every day.  

 When explaining the work floor from 
outside the cell, the interaction is 
explained to be with the robot through 
the flex pendant. But no-one should use 
that one without calling for the team 
manager. Otherwise there are three 
screens indicating different states of the 
robot. Just by running the robot through 
one iteration- there is a message on the 
screen indicating that something is stuck 
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or wrong. The team manager has explained 
earlier that the robot is very simple and 
self-sufficient, but gradually as the 
manager is showing me there are problems 
that keep occurring, and the team manager 
is also complaining on these problems. 
There seems to be “temporary fixes” to all 
of the problems. For example the machine 
gets stuck and the team manager needs to 
click on the touch screen, there is a stick 
with a name tag called” the stick” standing 
next to the cell. This stick is used to stick 
into the cell to poke the robot slightly to let 
it keep going in its path,. Sounds are going 
off indicating that something was wrong 
with the robot, I can’t hear it but the team 
manager says “oh, I can hear that he is 
not reaching the screws” and the manager 
explain that there is a sound pssh pssh that 
he knows means that the screws are not 
being pushed out of the robot fingers. The 
visual recognition does not always find the 
wholes of which the robot is suppose to 
screw into, then the stick is useful to re-
direct the arm slightly top find its way to 
the hole. 

I ask what happen when someone else 
than the team manager is working by the 
station. Sometimes the team manager 
gets questions and tells other workers “oh 
have you tried this and this? And if not, try 
this and this” “some day you need to do 
like this, ooh have you already tied that? 
Hmm well then you will have to do this 
and this”. Some days it is just on a special 
behaviors, and you have to move around it 
and understand what is wrong to make it 
work. 

 Once a week there is deep cleaning of the 
robot. Which is a requirement from the 
company which is also maintain the robot. 
They are taught to clean it with special 
detergent, wipe it off, this kind of service 
is every week. Then t service technicians 
comes once a year approximately, to see if 
everything is alright with the robot, 

 If something is wrong with the robot. First 

they reach out to the team manager, if the 
team manager cant solve it, the manager 
goes to the production technician, if that 
person cant solve it, they reach out to the 
service company who is the delivering 
the robot. This can be a tedious process. 

 The team manager receives an order 
from a production manager that has the 
stamp” priority priority priority” (three 
times) and we must fulfill this order 
as soon as possible. The team manager 
walks me through the process where he 
first walks over to the computer where 
he needs to scan the order to make sure 
that everyone knows that it is in the 
process of being made. This helps so that 
scanning can be fulfilled throughout the 
process where different notes on what 
components have been attached to the 
unit etc. can be traced. The team manager 
mentioned that this is something that 
they are trying to increase, the ability 
to track different parts and exactly see 
where something is being assemblies. 
This is to be able to back drack if there 
are faults etc. He says “they are trying to 
introduce new scanners, in EVER step” 
and rolls his eye. 

 Next step is to print stickers at another 
station which indicates when the product 
is being shipped that it can go to both C 
China and the US. Special bureaucracy 
depending on where the product is being 
shipped.
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