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Abstract 

When developing a Human-Machine-Interface (HMI) it is important to make sure 

that it is easy to learn and use, to have high usability. If it does not, the operator of 

the machine suffers unnecessarily and it also becomes harder to sell for the producer 

of the machine. The effectiveness and efficiency of the machine drops down when it 

is hard to operate. To make it easier for future developers to reach a high usability 

factor when developing a HMI, this thesis aimed to find a carefully prepared process 

to follow when doing so.  The result was a process that was tested out with a HMI 

prototype for waterjet cutting machines. This prototype was then tested in different 

use cases by both experienced operators as well as beginners. The testing produced 

positive feedback on the prototype, proving that the process that had been followed 

was being successful. 
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Sammanfattning 

När man utvecklar ett Människa-Maskin-Gränssnitt (HMI) så är det viktigt att se till 

att det är lätt att lära sig och använda, att det har hög användbarhet. Ifall den inte 

har det så försämrar det operatörers situation i onödan och gör det svårare för pro-

ducenter att sälja produkten. Produktionseffektiviteten minskar ifall maskinen är 

svår att hantera. För att göra det lättare för framtida utvecklare att nå en hög an-

vändbarhet när de utvecklar ett HMI så siktade detta examensarbete på att hitta en 

genomtänkt process att följa vid ett sådant tillfälle. Resultatet blev en process som 

testades via en HMI prototyp för vattenskärnings maskiner. Denna prototyp blev se-

dan testad i olika användarfall av både erfarna operatörer och nybörjare. Testerna 

visade sig ge positiv återkoppling, vilket bevisade att processen som följts upp till 

den punkten fungerade. 

Nyckelord 
HMI, användbarhet, operatör, CNC, vattenskärning 
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1  |  INTRODUCTION 

1 Introduction 

1.1 Problem statement 
Today there is a lot of competition within the manufacturing of industrial machinery 

shown by the sheer amount of companies producing them. Many companies choose 

to develop their own machines, they buy parts and components separately and as-

semble them into a finished product. What often remains to do for the company is to 

create a graphical Human-Machine-Interface (HMI) and to create a connection be-

tween the interface and the machine. This part of the work is often done by external 

developers or manufacturers behind the control systems. 

The problem with this is that many manufacturers choose to create the interfaces 

design by the companies requests and not by the end users wishes. That means that 

interfaces from different companies will have a different graphical layout and the 

end user will have a rough time to interact with the HMI. The HMI might end up 

with a low usability factor, as well as a higher amount of potential risks. This thesis 

is written on behalf of Kimtech Technology AB. They manufacture waterjet machines 

that are used for cutting. It involves high pressure water so the factors that were just 

mentioned are important to satisfy to limit the risks for problems, both with health 

and economics. 

1.2 Goals 

The primary goal for this thesis was to find a process for developing an interface with 

high usability. The intention was to find how it should look like on these industrial 

machines and how to make it easy for the end user to interact with the HMI without 

having any prior knowledge about the HMI layout. 

In order to meet these goals and test the prototype the thesis was written at the com-

pany Kimtech Technology AB. 

 

Goals for the pre-study phase 

 

1. An in-depth literature study in the subject interfaces (HMIs) with high usa-

bility. 

 

2. A deeper study in how to set up tests and experiments for the HMI prototype. 
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Goals for the development phase 
 

1. Install related software and setup hardware for prototype benchmarking. Set 

up virtual test environment. 

 

2.  Develop a HMI prototype (use cases) in the form of different modules. 

 

3.  Perform several usability tests on the prototype in the form of testers perform-

ing tasks and answering a questionnaire. 

 

Goals for the analytics phase 

 

1. Compile the result from the various test and experiments performed on the 

prototype. 

 

2. An in-depth analysis on these results, why and how some of them failed or 

succeeded. 

 

3. Evaluate the different solutions and develop a general solution or process for 

the implementation of similar problems and future development. 

 

1.3 Limitations 
HMI is a large area and can point to a huge amount of different kinds of machines. 

The thesis will contain some general terms from different machines. Thus, it is an 

important distinction that only waterjet cutters will be examined, more specifically 

only Kimtechs machines. This is because the thesis is limited to 10 weeks and there-

fore the focus needs to be on a more specific area. The time restraint also meant that 

there would not be a finished HMI when the thesis was done, because the HMIs for 

Kimtechs waterjet cutters are big and contains a lot of functions. Some parts of the 

HMI would be created and the rest would be developed afterwards using the process 

that was found during this thesis. Due to the fact that there were not many testers 

available during the developing phase of the thesis, the number of testers for each 

prototype was limited to 5 testers. 

1.4 Authors Contribution 
As there was no earlier work on the HMI by Kimtech, the development of the HMI 

prototype and the development process was entirely conducted by the two authors 

of this report. The workload was split between the authors however one was more 

focused on coding and one more on testing. 
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1.5 Report Structure 

2. Background and theory 
This chapter presents the background of the thesis, Kimtechs history and the prob-

lems they have encountered. There is also an explanation of Kimtechs vision for the 

future and what they want to get out of this thesis. In the theory part of the chapter 

the earlier works of similar problems are presented and analyzed.  

 

3. Methods 
Describes the methods of information gathering and analyzing, both old and new 

information. This chapter also describes the methods and procedures that was used 

to develop and test the prototype. It also describes in depth the construction of a 

prototype and what kind of tests that were conducted.  

 

4. Result 
Presents the result of the development of the HMI prototype, what the tests showed 

and how the process turned out to work.  

 

5. Analysis and discussion 
Further analyzation of the result. Analysis on what went right and what went wrong. 

Holds a discussion upon this analysis, what could have been done instead, or what 

was good and should stay as it was. 

 

6. Conclusion  
A conclusion that ties directly into the summary and introduction of the problem. 

Presents a sort of summary of chapter 4 and 5 as well as the thoughts of the authors 

on the outcome of the thesis. 
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2 Background and theory 

This chapter presents the background of the thesis, Kimtechs history and the prob-

lems that have been encountered. The chapter also explains Kimtechs vision for the 

future and what can be gained from this thesis. During the theory part of the chapter 

the earlier works of similar problems are presented and analyzed. 

2.1 Background 

In the background chapter there are explanations of what HMIs and control systems 

are and which different parts of these that needs to be covered. The chapter outlines 

a short description about Kimtechs current control systems and HMIs. 

 HMI and control systems 

Machines are used for numerous things and these machines are always controlled by 

a control system [1] as well as a software that tells all the electronics what is supposed 

to be executed. When a human does something with the help of a machine, the ma-

chine and the human must be able to communicate in some way. This often occurs 

through an interface with predefined functions that are ready to use for the human. 

With the help of the graphical part of this interface the human can tell the machine 

what to do and sometimes how to do it. An interface of that kind is called an HMI 

[2]. To create such an interface, there are many angles to consider and examine. After 

reading this report it will be clear what should be of high priority in the development 

of an HMI for control systems. 

 Former HMIs for Kimtechs control systems 
Before the start of this thesis the company Kimtech provided five different HMIs 

based on the age of the machine and the company behind the control system. This 

happened because the company that provides the software for these machines were 

not always the same as shown in figure 2.1, 2.2 and 2.3 below. Kimtech wanted to be 

able to sell most of their machines with one single HMI to make it more easy on 

themselves when providing after-purchase services, such as helping fix errors. If 

every single client used the same software and HMI, then fixing errors and providing 

help with problems becomes a much simpler task and less time-consuming. Kimtech 

has tried to use the same style of design for their HMIs the last 10 years because if a 

client starts buying newer systems they should be familiar with the layout. The only 

thing that has changed is the amount of colors available as well as the possibility to 

add minor functions and features. 
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Figure 2.1 HMI developed by Finnish company Microteam. 

Figure 2.1 shows the oldest HMI that was still active among the clients of Kimtech 

and was still being sold to clients. The problem with this HMI is the fact that it was 

made for the MS-DOS operating system. This means that Kimtech had to provide 

service on MS-DOS as well as providing clients with computers that handle MS-DOS 

and could work in that environment. This HMI was quite simple and did its job. It 

was not very aesthetically pleasing. As can be seen it had a cutting panel that shows 

the currently selected job as well as some basic information like x and y coordinates.  
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Figure 2.2 HMI developed by B&R. 

 

Figure 2.2 shows the second oldest available HMI that Kimtech provides. The HMI 

has a bit more of a modern feel to it than the previous one but is yet again not very 

aesthetically pleasing. There are more functions in this HMI than the first one. It no 

longer utilizes MS-DOS and was therefore easier to sell and service, because buying 

MS-DOS systems was neither favorable nor easy. 
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Figure 2.3 HMI developed by Bosch Rexroth. 

Figure 2.3 shows one of the latest HMIs that Kimtech had available for their ma-

chines. A cleaner color scheme with more light colors. Once again has a bit more 

minor functions added to it but nothing major. These three HMIs were all available 

when buying a machine from Kimtech.  

 

 Future development 

Kimtech also wanted a possibility for future development of new HMIs by using this 

thesis. New HMIs will be developed in the future so this was a critical point for them. 

Therefore, it was important to find general guidelines and hints on what to think 

about when creating this kind of HMI. Since this report will cover the whole process 

of developing a HMI for their machines, the idea is that later someone else might use 

it to develop a more modern HMI when the old one is no longer modern or applicable 

to their machines. 
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2.2 Theory 
This chapter will cover earlier studies on several of the aforementioned issues and 

angles. The layout chapter describes how a developer should think when developing 

a graphical interface and when developing a HMI for touch screens. 

 The relation between man and machine 
In today’s society there are countless machines that humans interact with. The in-

dustrial world produces copious amounts of different products that people use or 

consume and this is mostly taken care of by machines controlled by humans [3].  Ma-

chines do not tire and can be more precise than humans while maintaining efficiency. 

Therefore, there are many people that interact with machines daily and how this in-

teraction takes place is important and needs to be taken into account when creating 

interfaces between machines and humans. While there are a high number of angles 

to look at when creating these systems there are some that stand out as being highly 

prioritized. 

 

 Safety 

This is the most important and always will be, the human interacting with the 

machine needs to be safe from any harm. The machine can sometimes be 

pretty harmless and this point is not very hard to cover for those. It is im-

portant to always remember to cover every angle when it comes to safety. This 

is not always easy and cutting corners is something that happens, and then 

harm can be inflicted on an operator. 

 

 Usability 

When working with a machine the operator wants the work to be efficient and 

as easy as possible. This is not always easy to implement when also focusing 

on safety. If a HMI has a high usability factor [4] then the operator will have 

a better psychological mindset and will have an easier time at work. This all 

goes into ergonomics which will be discussed further later. 

 

These are the main focus points and is what this report will be focusing on. Safety 

and usability are both two factors that weigh heavily in on waterjet cutters. There are 

several subcategories to these which will be covered in the coming subchapters where 

former studies will be analyzed.  

 

 Safety 
There have been studies before that show links between badly designed HMIs and 

disasters [5]. Therefore, it is obvious that this has to be considered a high priority. 

Even if the safety concerns when handling a waterjet cutter are not huge, there is still 

plenty that could go wrong.  
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When dealing with high pressure water there are several things that need to be safe 

and in there comes the importance of providing good information to the user about 

the health and problems of the machine.  

Meanwhile it is important to keep this information relevant and necessary, a user 

does not always have to know about everything going on. The information delivered 

to the user must be clear and on point, these messages must always be prioritized in 

the correct way. It is very important to also make these interfaces easy to understand 

and work with, while making sure the operators know exactly what they are doing by 

providing easy to understand instructions for the machine [6]. 

 Usability 
Usability is one of the areas that are directly linked to a good HMI. With proper and 

well executed usability the HMI becomes easy to use and hard to make a mistake 

with. It is important since HMIs are the direct link between the human and machine 

so if the usability is poor then there can be disastrous results, both on efficiency and 

safety. It is therefore considered one of the pillars of a good HMI. When it comes to 

waterjet cutters and usability the advantages are obvious. If the operator is using the 

machine in a correct manner with high efficiency, then the chances of failures are 

lower. Parts that needs to be replaced from time to time can work over a longer pe-

riod of effective cutting since there are less problems and the operator uses the ma-

chine in an efficient and effective way. 

Usability fits into safety very well seeing as a usable and easy to understand interface 

will produce less errors due to human mistakes. There are ways to find carefully pre-

pared guidelines on how to achieve a good usable HMI. Usability for a HMI can mean 

different things but are mainly attributed to things like finding balance between 

productivity and learnability [7]. It is directly linked to good ergonomics as a high 

usability factor makes things much easier for the operator. Usability is directly linked 

to the layout of the interface and is discussed further in chapter 2.3. 

 The different areas of a HMI 

There have been reports written on this kind of subject before and often these come 

up with certain guidelines to follow when developing a new HMI or graphical inter-

face. According to Smith and Mosiers [6] a HMI can be divided up into several areas. 

The important areas for these kinds of HMIs are detailed in the following subchap-

ters.  

An example of these guidelines when working on a graphical interface between man 

and machine is the importance to note that there will always be data entry as well as 

data retrieval. These two should be made and used in the same format or close to it. 

If a user uses a form to enter his data into the system, then if similar data is to be 

presented to the user, it should be as a form. 
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2.2.4.1 Data Entry 

This part of the HMI involves the user entering data into the system. This means 

every time the user interacts with the interface and commands it to do something. 

Things like inputting text or just highlighting a certain field is on the data entry level. 

The inputting of information can be several different things. Some machines take 

information from sound or movement for example. This part of development is 

mostly focused on the user but the computer is also part of it. It needs to check the 

inputs for errors and perhaps interact with the user by giving suggestions as the user 

inputs data. This is required for the HMI when dealing with waterjet cutters since 

the user has to be able to load programs and also manually work with the machines 

axis. 

2.2.4.2 Data Display 

On the other side of the table is the displaying of data to the user. In this case the 

data is not always something the user can alter or interact with. An example of the 

dynamic between this subchapter and the last subchapter was already mentioned. 

When giving information to the user it is always important to remember that the user 

does not need to know everything that is going on inside the machine. Only present-

ing the user with the information that is actually relevant is key. This part is also 

required for waterjet machines and a very important part since otherwise the opera-

tor has no idea what the machine is doing, with the exception of seeing the machine 

working. 

2.2.4.3 Data Sequence 

This part of the interface handles the sequentiality of the system. This means the part 

that handles when a user initiates a transaction of sorts, as well as ending one. If a 

user has started a function that should not be interrupted then a transaction will be 

used, in other words the user will not be able to do anything else while it is happen-

ing. This could cause problems with interactivity and how much the user feels in 

control. Minimizing these transactions and the time they consume is vital to make 

the user feel like it has control over the system.  

This is not necessarily required for a waterjet cutter but is always welcome since it 

gives a higher usability which is important when making a good HMI. 

2.2.4.4 User Guidance 

When a human is working with a machine, sometimes things go wrong. When this 

happens it is always important that the user is informed, as well as gets an idea why 

it happened. This is what the user guidance part of the interface takes care of. Guid-

ing the user towards the right way of handling and interacting with the system. Usu-

ally this is done with messages or prompts. This also includes proper introduction to 

the system and the availability of information that can help the user understand how 

to use the interface correctly.  
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This information can cover a big area, there are many things the user needs to be 

informed about. With this comes the obvious question of priority. Prioritizing these 

messages are vital for the system to be as effective and safe as possible. One of the 

main attributes that needs to be well executed for this part is consistency. 

User guidance for waterjet cutters can potentially be very good for the performance 

of the machine. When setting up a program it is important the user gets information 

about problems that might end up taking place if something is not changed. 

2.3 Layout 
The main reason for a graphical interface layout to have high usability is to make the 

interaction between human and machine easy. If the human cannot find the proper 

button or function in a reasonable time the HMI does not fulfill the term usability. 

These are some general guidelines for layouts and there are also specific guidelines 

for HMIs. The layout of a HMI can be limited to some basic menu rules if the manu-

facturer uses mechanical buttons around the touch screen. 

 General HMI layout rules 
When developing a new HMI there are some general rules to follow. The HMI must 

behave as the user expects and this also in an effective and efficient way. When the 

user interacts with the HMI there must be no- or minimal risk for economic impact. 

In Managing HMI Quality in Embedded System Development [8] the authors detail 

the three most important categories that needs to be considered when developing a 

HMI. 

2.3.1.1 Behavior 

One of the main goals with developing a usable HMI is to ensure that the correct 

function will be performed. If the user touches a button, for example stop, the ex-

pected function will be executed and the machine will stop immediately without any 

delay. When the machine runs preprogrammed code for cutting, the user expects to 

get the current information about the current job. If something happens that is not 

related to the user input, for example an error or emergency of some kind, a message 

must be conveyed and the machine must stop. This kind of behavior is sometimes 

difficult to predict. It depends from machine to machine what kind of behavior that 

needs to be used. 

2.3.1.2 Effective and efficient 

In order to make an HMI effective, all functions in the interface must perform its 

given task properly. The tasks and functions must be carried out correctly. This 

means that a function only should do what it is meant to do and nothing more. 

To be efficient this has to be done in the least possible amount of time, so the user 

can continue with the next task right away. 
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2.3.1.3 Safety and risks 

When designing the layout with consideration for the safety and risks the designer 

must focus on both the user and the machine. The developer has to make sure there 

is no way for the user to inflicts errors on the machine through the HMI, or errors 

onto the HMI itself. The interface has to warn the user when they are trying to do 

something that is not possible, not recommended or harmful to the machine. To limit 

the risks for some mechanical issues the interface need to tell the user if the machine 

might be in need of service. The interface should also tell the user what kind of risks 

this will cause for the machine and user if it not done in time. 

 Pleasantness 
One of the key things in the design of a usable interface is to make it pleasant to use 

for the user. There are many things that can be done to make an interface pleasant. 

To start with it is important that the amount of physical interaction that has to be 

done to perform a given function must be limited. For example, if the user wants to 

use a function, then the result should be displayed at the same screen without having 

to step back and forth between pages or screens. When a user touches a button, some 

kind of response should immediately be shown [9]. 

 

There are many benefits in choosing the right color. Firstly, the colors should always 

be pleasant and easy to look at and this can be fulfilled by using correct brightness 

and contrast according to [9]. Brightness, contrast and colors are also dependent on 

the environment for the machines HMI. For example, if the environment is very dark 

or bright or if the sun is shining on the screen or if it gets dirty. 

According to [9], 8 % of men and about 0.5 % of women have a problem with color 

blindness and the biggest problem is to see the difference in reds and greens. There 

are no standard colors used in warning messages but there are some recommended 

colors that should be used so the user does not get confused [10]. Another way to 

make it more pleasant is to use a font that is common and easy to read. A study [11] 

shows that a good font combined with a good font size not only makes it easier to 

read, it also important for users with disabilities.  

 

Because of the limited space for button descriptions the importance of choosing the 

correct icons is high. An earlier study about icon and user age tells that many univer-

sal icons was recognized. Meanwhile some of them were much harder to recognize. 

It was also a related to the age and gender [12]. The icon size, number of icons on the 

page and icon contrast is also fundamental [13]. 

 

Alarm animations and sounds are really important in the design and layout phase. 

Almost all HMIs that deals with dangerous machine parts where something can go 

wrong must have a clear warning on the screen as well as some sort of sound to in-

dicate that something went wrong. 
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In this thesis a HMI dealing with high water pressure machines and different sounds 

must be studied. In [14] it shows that it is common that the user gets the cry-wolf 

syndrome by hearing the same alarm sound without something being wrong. This is 

serious because the next time the alarm sounds, a disaster might be real. The main 

reason the user does not care about warning sounds are because of the lack of warn-

ing information. Using the same sound for all warnings gives a tendency to believe 

that they are not damaging. 

 Menus 
To construct a menu there are some general guidelines to follow that is described in 

[15]. These guidelines are not rules but have to be considered in each new menu. The 

main menu should follow the same guidelines as the working space and the following 

instructions. 

 

 Easy to locate and interact with. 

 Not a part of the main content. 

 Fast load time or open/collapse. 

 Consistent across an interface. 

 Easy to read, operated and scanned for information. 

 

The main menu is one of the most important layout functions of the interface and 

should be distinct from the main content to make it easy to find. This can be done by 

using a different font or font size from the main content or some kind of space be-

tween main content and menu. Normally there is a frame or line spacing to separate 

them. When developing a menu, it is important to keep in mind what the users main 

task is. The general idea is to have the users primary task on the main window and 

then build the menu around that task.  

The continuous process of the HMI development is to keep in mind that less menu 

items will make it easier for the user to operate, but the need of sub menus will be 

higher. Meanwhile more menu options will make it difficult for the user to get a clear 

view of all the available options, but the need of sub menus will be low. It is important 

to find balance between these two options. 

2.4 Current HMIs 
After being asked about the differences between their older HMIs and their newer 

HMIs, Kimtech agreed that there was no idea to look at older HMIs since the newer 

ones was based on the former ones. More specifically the HMI by B&R was exam-

ined. It contains the same functions outside of the several new ones. Its layout is 

based on the old ones as well with navigation being pretty much the same. In the end 

only the latest HMI from the company B&R was analyzed thoroughly. This HMI can 

be seen in figure 2.2. The things that were specifically gathered and analyzed from 

this HMI was the positioning of elements and what functions were available.  
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The amount of pages and what their specific jobs were was also important. Further-

more, the layout and usability was analyzed.  

 

One thing that was instantly noticed was how difficult and troublesome the naviga-

tion of the HMI was. This extremely diminished the usability of the interface since 

navigating it becomes a chore instead of something easy. The menu bar was con-

sistent throughout the program and only appeared on the bottom of the screen, and 

to navigate from page to page this menu was used. The menu icons did not help much 

in explaining the navigation, it was a guessing game at the start.  

As was just stated the icons were not much help in explaining their functions, there 

was no text or descriptions of what the buttons do. One of the menu buttons was 

used as a help button that described what each button does, it was infuriating to have 

to open that sub-window before navigating. The usability factor for navigation was 

very low. There were also two buttons that were used for the laser and setting zero-

point values. These two were required to be left where they were since that was where 

they had been located in earlier HMIs. 

 

The layout outside of the bottom menu was simple with big buttons that had words 

describing their functions. However, this HMI still used too many buttons and the 

workflow was not in the correct order.  

The user had to make many unnecessary moves and button presses to start a pro-

gram and get the machine going. The information fields were positioned well and 

was clear on what kind of information that was displayed.  

All machine settings and current information fields were positioned well and con-

sistent throughout all pages. Almost all information was clear on what kind of data 

that were displayed, there was only a few exceptions. Some of the text areas were 

using abbreviations instead of the whole word and to give the correct width of field 

there was dots in text to fill this out. It was not clear which of the text fields the user 

could use to change data input. There was no clear breaks or separations between all 

information tabs inside the fields.  

There was a lot of information that was not necessary or was found on multiple pages 

in the HMI. For example, the time and date are always available in the top right cor-

ner but was also found on the program page. The font size this HMI was using is an 

old font that got low pixel density and it combines both small and big letters. 

2.5 Developing and testing the prototype usability 
The first step in the testing and development phase is to use a checklist to confirm, 

from the developers’ point of view, that the interface fulfills all the point in the check-

list. Many developers and designers of interfaces have created their own rules for 

usability in interfaces and one of the greatest is Jakob Nielsen. He had made a check-

list [16] that is well formulated and contains ten points for what a usable interface 

must include. 
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To test the usability and finding problems with the usability the number of people 

who test the prototype is important. According to [17] the first test person finds about 

25 % of all errors and reduces the number of new errors found for each new test user. 

After 5 users have conducted the tests, 85 % of the errors are found. All the faults are 

found when 15 users have conducted the tests. This formula works well when the 

tests only have one target group. 

 

To test how the users experienced the usability of the HMI, there are many different 

test models that could be used. For the tests that were used during the testing phase 

of this thesis, How to Write Great Questions for Your Next User Test [18] was used 

as a guideline to create questions for the users and Turn User Goals into Task Sce-

narios for Usability Testing [19] was used to create different types of user interaction 

test tasks. By combining and rewriting these sources, special questions could be writ-

ten during the development phase, to suit for waterjet machines HMIs.  
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3 Methods  

This chapter describes the methods and procedures used to develop and test the pro-

totype. It describes in-depth the construction of a prototype and what kind of tests 

that were conducted. The basis of these methods and tests is the previous analysis of 

the problems surrounding the HMI. In this thesis all tests performed are made by 

the authors themselves. These tests are then the basis for the results and conclusions 

and then used to create a prototype for Kimtech. 

3.1 Methodology 
In order to find a good process of developing a HMI, there were four distinct methods 

that were used. The first was a literature study to find prior works and ideas and 

implement old ideas with the new. Second was to use this and the gathered infor-

mation to decide on how to develop a prototype and which environments to use. 

Third part was making tests and coming up with what tests were actually necessary. 

Last part was implementing these tests and piecing together what was gathered from 

them. 

3.2 Research 

The first part of the thesis was preliminary research of earlier studies and more about 

which problems that presents themselves when developing a HMI. First came an 

evaluation of old HMIs from Kimtech. What was included in the past and what could 

be removed or improved. What was missing in the old HMIs and how could this be 

implemented in a new HMI. This research was done in two different areas, earlier 

studies, and new studies performed by the authors. The first part of the research was 

in the form of a literature-study where information was gathered and summarized 

from various reports found through academic search-engines, books and the Inter-

net. The evaluation of the old HMIs was the second part of this where on-site data 

was gathered. The third and last part was visiting two different clients that were at 

the time using a Kimtech waterjet cutter. At each client’s workplace an operator was 

asked to answer several questions about themselves and the machine and the rela-

tion between them (see Appendix A). This could lead to a greater understanding of 

the workflow for these machines as well as what different operators wants out of the 

HMI. 

  

As side-research there was also an opportunity to examine other companies HMIs. 

There was a chance to watch better and smarter solutions that were already in play 

on the market. This was then used for comparisons with the finished prototype. 
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3.3 Development of prototype 
Because of the fact that the HMI can be independently developed from the actual 

control system the choice upon which kind of platform and language to use fell upon 

the company making the control system. Both the companies that Kimtech had in 

mind had the option of doing this in C# (C-Sharp) and therefore working in Visual 

Studio. Because the authors did not know which one Kimtech would end up choosing 

at the start of the thesis the choice was easy to go for C# since it is a good platform 

for making graphical programs, so it fit well for the development. 

 

 C# and WPF 

To properly implement a layout design in C#, some sort of graphical subsystem had 

to be used. During development, Windows Presentation Foundation (WPF) was 

used to implement the graphical parts of the HMI. It is a powerful graphical tool that 

is good for separating business logic and user interface. Because the business logic is 

actually handled by the machine this was well suited for making a HMI. WPF also 

use hardware acceleration for advanced GUI, which is ideal for creating advanced 3D 

drawings simulations. It is also well integrated with Visual Studio which was the plat-

form of choice while developing the prototype. Another graphical library that could 

have been used was Windows Forms, Microsoft's older graphical tool. Because it is 

older and does not have a special focus on separation of business logic and user in-

terfaces it was not chosen. 

 

 Testing environment 
When developing the prototype, or parts of the HMI, there had to be some way of 

testing their performance and look on an actual machine. However, there was no 

possibility of actually putting it in a functioning machine during the time this thesis 

took place. One of the companies that could be the distributor of the control system, 

had a functioning virtual machine program called NC Guide [20], that could emulate 

a real machine with real numbers and information from their machine API. This was 

a great tool for testing out the HMI since it was possible to communicate with this 

API through the virtual machine. So testing of the HMI was conducted virtually with 

the help of NC Guide. 

3.4 Test Methodology 

With the help of the virtual machine, there was a good opportunity to conduct several 

tests on the developed HMI parts. These tests were to be conducted on three different 

use cases. These use cases were picked based on feedback from Kimtech and inter-

viewees on what scenarios are important when working with the machine. The work-

flow from prototype to testing can be seen in figure 3.1. 
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Figure 3.1 Testing workflow 

 

There were several things that needed to be tested, performance, usability, safety as 

well as human interaction. As mentioned in the preliminary research subchapter 

2.2.2 there are many aspects of safety that need to be tested to prevent disasters. To 

prevent this graphically is explained in chapter 2.3. What need to be included in the 

usability test is explained in 2.2.3 and how to implement these functions in 2.3, this 

chapter also explains how to solve the performance and human interaction issues. 

The human interaction part was easy to test by letting both employees of Kimtech 

test it, as well as beginners without any waterjet cutter experience. They were then 

asked to answer how they felt about all these areas, the usability, performance and 

safety.  

 

Aside from that the HMI parts had to be stressed test where a lot of commands are 

entered quite fast, as could happen with experienced operators that know exactly 

what they want to do. This covered most of the performance issues that could sur-

face. However, it was also important to test if there were any problems with having 

everything running over a long period.  
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These machines sometimes stay on for days and therefore the HMI parts must hold 

the same performance over the whole time, or the difference must be negligible. 

 

To test the usability a test environment was created where the users would perform 

different tasks on the interface. Users would deal with various common tasks and 

preprogrammed errors. After each prototype test the user answers a questionnaire 

(see Appendix B). 

 

Testing safety was a harder task as there was no real active machine. However as 

physical errors with the machine is not something the HMI controls or handles this 

was something that was ignored by the authors. The things that could be tested was 

warnings and communication with the operator. This was done by simulating errors 

through the virtual machine, the API of Fanucs control system could send out mes-

sages with error information such as when a job was trying to do something it phys-

ically cannot. Tests were conducted to make sure this information was always 

properly conveyed to the user in a clear manner.  

3.5 Test compilation 
These test results mentioned in the previous chapter had to be gathered and further 

analyzed to find the prototype or setting that was the best. During the testing of the 

prototype all the results were thoroughly written down and kept together within a 

document that outlined the feedback on the prototype testing. 
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4 Result 

In this chapter the result of the thesis is presented. This result is based upon the 

development of a prototype of some parts of a HMI for a waterjet cutter. The process 

for making a HMI of this kind is the final result and is further discussed in the anal-

ysis chapter. 

4.1 Relevant information 

To fully understand what needs to be in the HMI several interviews and comparisons 

were made. The interviews took place on two different companies that had bought 

and were using one of Kimtechs machines. There was also an interview with two of 

the workers at Kimtech. Furthermore, the old HMIs were analyzed to find what was 

truly relevant for the new HMI. 

 Interviews 
Four people who has experience with operating a waterjet cutter from Kimtech was 

interviewed and asked to explain their relation with the machine (see Appendix A). 

The first two that were interviewed operated one of Kimtechs cutters on a daily basis. 

Among the questions asked there were many similarities between their answers. For 

example, when asked about the machine providing information about when it is time 

to service certain parts of the machine, something prior HMIs did not do, both were 

interested:  

 

“Absolut, jobbigt att hålla koll på själv. Just nu använder vi en egen liten fysisk 

räknare som man måste hålla koll på.“ - Micke Johnson. 

Absolutely, it is hard work to keep track of that myself. Right now we use our own 

physical counter that we have to keep track of ourselves. 

 

“Absolut, munstycken viktiga att hålla koll på, körtiden intressant så maskinen kan 

veta ungefär när det är dags att ändra.” - Joakim Källström. 

Absolutely, nozzles are important to keep any eye on, it is interesting to know of the 

runtime on those so the machine knows when it is time to change it. 

 

Both also agreed that there is a lot of information that is not of any use to the opera-

tor. What could be gathered primarily from these interviews outside of future func-

tions that could be added for higher usability, is the fact that the old HMIs works but 

can use improvements. Both operators admitted they had gotten used to working 

with them and they had no real problems, but they could recognize that the HMIs 

could be better. Another important aspect was that both mentioned that they do not 

do much during active jobs, so the usability needs to be at its best during downtime, 

after and before jobs.  
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The other two interviewees were from Kimtech, they participated in one interview 

but were both present and active in the interview.  

They had largely the same opinions as the two operators with the slight difference of 

more marketing in mind. The functions and improvements mentioned were similar 

as well as the faults of older HMIs. The general consensus was that the usability was 

low in the old HMIs. One notable difference between Kimtech employees and the 

regular operators was the fact that Kimtech employees thought that the aesthetics 

were important.   

 

In the end doing interviews like this was a good step in understanding exactly what 

the floor operator wants from the HMI. At first they were pretty satisfied with what 

they already had, but after being presented with ideas and further questions they 

opened up and agreed that things could be better.  

After that they added many of their own ideas of what would be needed and what 

kind of functions would make the job much easier. 

 

 What to include 
With the help of chapter 2.4 and 4.1.1, a conclusion on what to include could be 

reached. By combining the information gathered from the interviews and the analy-

zations of old HMIs the functions that had to be implemented were summarized. 

Aside from the obvious things such as coordinates and other vital values for machine 

health and runtime information, there were a couple of functions that stood out.  

 

One of the interviewees mentioned the lack of a search function for runnable pro-

grams stored on the machines drive. This caused problems when the company using 

the machine had a lot of programs stored. During the analyzation of the old HMI this 

also became very apparent. Therefor it was decided that it was something that could 

be implemented. Another function, one that was already implemented in earlier 

HMIs, did not work to its full potential. The zoom function was something one of the 

interviewees was concerned about. It was hard to use and not very functional. This 

is something that could be important when deciding on the size of the “drawing 

plate” since to look for any places where drawings cross each other the zoom function 

is essential. 

 

To properly implement usability was by far the most important and this was done by 

using the information gathered during the layout chapter 2.3. 

To activate functions for the machine there is only need for one button per function. 

For some buttons there was a need to implement three different states, for example 

on, off and inactive. As mentioned in most of the interviews (see Appendix A) the 

lack of a self-service indicator or machine health indicator needed to be included. 
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In earlier HMIs when an alarm went off it was indicated by a small text string with 

the alarm code and a simplified description of the error.  

There was a need for some kind of alarm that really stood out from the rest of the 

HMI and it had to be easy for the user to locate and find detailed information about 

the error and how to solve it. For the main simulation window there needed to be 

some kind of a pre-alarm if the user tried to start a program when the chosen pro-

gram was out of limits. To get good usability the menu bar icons had to be improved. 

The font that was used also had to be improved because the old HMI were using a 

font with a low pixel count and were hard to read when it was small or the window 

was zoomed out. 

4.2 Layout design 

Because of the time restraint there was not enough time to fully make the HMI. How-

ever, to prove the process was good, three different use cases were analyzed and then 

implemented. This way the whole HMI did not need to be finished to show that the 

process was working. 

 Use cases 

After asking Kimtech which use cases were the most important, the following three 

were selected. Only three were selected due to the time constraint. 

 

1. Read/open a file/program. This is central to the whole HMI. To be able to 

actually do proper cutting with the machine, the operator must be able to se-

lect and open a program for the machine to execute. The machine works on 

instructions from G-Code files. 

 

2. Start laser and set zero-point. This is also very central, and it also tests the 

menu and its usability. The zero-point is the point where the machine starts 

cutting. 

 

3. Testing alarms. By testing how the user was informed of errors, one of the 

most important parts of a functioning HMI was tested. 

 

These three were selected based on what both Kimtech said, and the information 

gathered during interviews. They were all central in making the HMI with high usa-

bility. The following subchapters will present the results for the main page and each 

of these use cases. 

 

 Main page 
The application was made to be suited for a touch screen with a resolution of a min-

imum of 1366x768 pixels and had to be scalable for further development and other 

larger monitors.  



 
 

 
 
24  |  RESULT 

The background color was two shades of light gray and the Segoe UI font was used 

as the main font. Furthermore, all the letters were written in upper case and in the 

font color black. The maximum font size that was possible, was used in all the differ-

ent control areas in the page. The result of the main page is shown in figure 4.1.  

 

 
Figure 4.1 Main page of the HMI. 

 

A new workflow was implemented for the control bar. The control bar with these new 

features and buttons is presented in figure 4.2. 

 

 
Figure 4.2 Main page machine control bar. 
 

The menu bar at the bottom of the HMI was kept at the same position. All unneces-

sary buttons were removed, the laser and zero-point button where kept at same lo-

cation. Larger and clearly separated buttons were added with a description. All the 

icons were remade and the whole menu bar was made consistent over all pages. 

 

An improved zoom function to the simulation window was added. Another new func-

tion that was added was the out of bounds function. When the loaded program is out 

of bounds or when the zero-point is set outside the working area an indicator shows 

this [see Figure 4.4]. 
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 Use case 1, Read/Open program 
In this use case, the user had to navigate to a new screen and open a file. From the 

main page the user simply pressed the program button to navigate to the program 

page, see figure 4.3. On this page a list of files was loaded up based on which source 

was selected. Three of them were available, local, USB and network.  

On the right of the list there was a file preview that showed what type of program was 

about to be loaded. In addition, a feature was added to be able to sort in a desired 

manner by clicking on any of the labels. The menu buttons were removed and new 

buttons were added in the control bar area located below the file list. The bottom 

menu only contained a “Home” button for this page. 

 

 
Figure 4.3 Program page. 
 

 Use case 2, Set zero-point 
As was described in chapter 4.2.2 the zero-point button is available on the main page, 

see figure 4.1. Firstly, the user had to start the laser by pressing the laser button and 

then press the zero-point button twice to set the zero-point. The zero-point and laser 

button were remade to a toggle buttons with two states and different button colors 

When pressing the zero-point button it turned yellow, indicating that the first point 

to start measure from is set and the command bar will show a text to the user that 

the first point is set. When pressed again the second zero-point is set and the angle 

between the zero-points is calculated. If setting the zero-point succeeded, the button 

was returned to its grey state and a new text will appear on the command bar. The 

laser button got two states, on and off. If the laser is on the button will turn green 

and a text will appear on the command bar to notify the user. When turning off the 

laser the user will get a new command and the button turns gray. 
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 Use case 3, Alarms and safety 
In this use case the user had to react to an alarm that was caused by the zero-point 

being out of bounds (this happened automatically during use case 2). The user then 

had to find more information as well as the solution in the health/alarm page. 

When it is time to think about service for a machine part, then the command bar will 

display a text message and turn yellow. At the same time the health and alarm button 

will turn yellow. At the health and alarm page, this message will appear as a service 

file with more detailed information. If an alarm goes off, the command bar and 

health and alarm button will start a red and orange animation, see figure 4.4. 

 

 
Figure 4.4 Main window with ongoing alarm. 

 

Pressing the health and alarm button navigated to a new page that had more detailed 

information of current errors as well as old ones [see Figure 4.5].  
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Figure 4.5 Alarm and health page. 

 

When in the health and alarm page the user can reset both specific alarms and service 

messages. There is also a feature to reset all messages. On the right the user can see 

a more detailed description about the alarm and service. 

  

 The user tests 
As mentioned in chapter 2.4 the tests were written with the help of guides on how to 

properly conduct user testing (see Appendix B). These questions were written based 

on the guides as well as the information gathered from interviews and Kimtech. They 

were specifically aimed at the use cases since these were the only ones that were 

tested. All questions were presented with choices, either from a scale of Very Easy 

to Very Hard, or just yes or no. The results of each use case can be found in tables 

4.1, 4.2 and 4.3. The numbers represent the amount of testers that chose that option. 

There was a total of five testers, two of them were beginners that had no experience 

operating this kind of HMI, and three of them had experience. 
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Table 4.1 Results from use case 1. 

Use case 1: Find and open a program Very 

Easy 

Easy Hard Very 

Hard 

Yes No 

How easy or hard was it to find the pro-

gram page? 

5 0 0 0 - - 

How easy or hard was it to find the pro-

gram älg1435? 

5 0 0 0 - - 

Was it clear which type of program you 

were going to open (preview)? 

- - - - 5 0 

 

Table 4.2 Results from use case 2. 

Use case 2: Set the zero-point after 

turning on the laser 

Very 

Easy 

Easy Hard Very 

Hard 

Yes No 

How easy or hard was it to find your way 

back to the main page? 

5 0 0 0 - - 

How easy or hard was it to identify the 

laser icon/function? 

4 1 0 0 - - 

How easy or hard was it to identify the 

zero-point icon/function? 

4 1 0 0 - - 

Was it responsive, did you actually get 

the result you expected? 

- - - - 0 5 

 

Table 4.3 Results from use case 3. 

Use case 3: Alarm simulation Very 

Easy 

Easy Hard Very 

Hard 

Yes No 

Was it easy or hard to notice that some-

thing had gone wrong? 

5 0 0 0 - - 

Was the partial description enough to un-

derstand the error? 

- - - - 0 5 

Was it easy or hard to find your way to 

the detailed alarm information? 

5 0 0 0 - - 

Was the detailed information of any help 

in solving the issue? 

- - - - 5 0 
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As is shown in table 4.1, 4.2 and 4.3, the results were overwhelmingly positive. None 

of the testers thought any part of the tasks were hard to do accomplish. As for the yes 

and no questions they all answered the same. One key question was at the end of the 

zero-point use case. They were asked if the result they got from setting the zero-point 

was what they expected, and all of them answered no. This was also expected since 

this would unavoidably cause an alarm to go off. This ties together with the question 

right after Was it easy or hard to notice that something had gone wrong?,  which 

everyone thought was very easy.  

 

The most essential part of these results is the fact that both the old operators, as well 

as two people with zero experience using such a HMI, gave positive feedback. Before 

letting the two inexperienced users do the tasks, they were asked to try to do the same 

tasks on the old B&R HMI (this was done on paper, not on a real HMI). At that time, 

they were very confused and troubled when starting out. In this case the results were 

instead overwhelmingly negative. Since a big part of usability is the learning curve 

and its learnability, this is very positive for the prototype that was tested. 

 

In the “Other” part of the test, where they could state their opinion on colors and 

icons among other things, the response was still positive. 

 

”Färger bra, ikoner tydliga och text är bra för att vägleda.” – Hanna 

The colors are good, icons are distinct and the text is nice for guiding the user. 

“Schysst med knappar som kan hållas in för att låsa, till exempel vatten.”  - Jesper  

It is nice with buttons that you can press and hold to lock them, for example the 

water button. 

 

Not all comments were positive from the experienced operators however. For exam-

ple, the lack of two buttons for on and off was off-putting to some of them. However, 

they were still open to change and came with feedback on what could work for them. 

In the end all five of the testers were satisfied with HMI prototype and thought that 

it was heading in the right direction. 

4.3 The development process 
The process that was used during the development of this prototype was the end re-

sult. This process was then written down in a small guide that has five steps to follow 

when a developer wants to develop a new HMI with high usability. This finished 

guide was written in English and was written so that both beginners and experienced 

developers can use it (see Appendix C). 
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5  Analysis and discussion 

In this chapter the development of the HMI as well as the final process is further 

analyzed. Things like how the result ended up going as it did, and if it was as expected 

is discussed. Alternatives and social aspects are discussed as well. 

5.1 The prototype 
When this thesis started the goal was to find a good process to follow when there is 

a need to develop a HMI with high usability. The end result was a prototype that had 

a set of three different functioning use cases. There were functions that in the end 

did not make it but was considered during earlier phases of the thesis. Among them 

was things like a search function for programs, which was later removed because of 

the bad usability. The prototype was then tested for usability by letting five different 

people do these use cases while giving feedback. What could be gathered from these 

tests was that by using the process that had been used during this thesis was leading 

towards a HMI with high usability. The prototype itself was not very impressive in 

the sense that it could only do three things, the use cases. Even these were not fully 

functional on a machine but was instead simulated just to prove it could work when 

put on a real machine. It was unfortunate that the time restraint made it hard to test 

even more things. Testing five use cases would strengthen the evidence for the pro-

cess and further prove that it is viable. 

 Main page 
As mentioned in chapter 2.3.2 the font was important, both for ordinary users and 

for people with eye disabilities. Segoe UI is a font that is standard in Visual Studio 

and is commonly used by Windows and Windows applications. This font is well 

known by windows users and is a high resolution font. 

To get enough room for all the text in the status bars a calculation was made to get 

the maximum height that was need for the status bar with most text fields. The max-

imal font size that was calculated were 12 pixels and this size was used in all status 

bars. 

The font size for the menu and interaction buttons was calculated to be 25 % of the 

buttons total height including margins. The rest, 75 %, was used for the icon picture 

with same margins. This gave a good balance between a clear font and icons. It also 

gave enough room for the all the different button descriptions and icon pictures. If a 

larger font had been used, the margins to the buttons outer edges would have been 

too small and the text would have ended up outside the button margins 

As mentioned in the interviews (see Appendix A) the combination between big and 

small font size made it confusing among the users.  
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By only using uppercase letters this problem was solved and it also gave more room 

for implementation of a larger font size because uppercase requires less space. Black 

font was used combined with gray and light gray background to give a good contrast 

between text and background.  

White background would give a better contrast but should make it more exhausting 

for the eyes and hard to separate the different elements in the HMI. 

As mentioned in chapter 4.1.2 the zoom function was hard to handle, the user had to 

make many inputs to zoom to the right spot. This function was improved by remov-

ing the zoom button and instead using two fingers and moving them towards each 

other to zoom in and the other way round to zoom out. To reset and make the picture 

fit the screen the user had to tap twice with one finger. 

To improve the HMI with a better workflow, many buttons needed to change posi-

tion so the workflow goes from left to right or the other way round. Also each button 

needed to stand out from each other. To do this a frame was added to each button or 

sets of buttons and inside the frame an explanation label was added. For each exter-

nal machine function there were two buttons to control them in the old HMI.  

By reducing this to one button, to make it more pleasant to use as mentioned in 2.3.2, 

some of the HMI control bar buttons needed to have three states, on, off and inactive. 

This could not be done with just a toggle effect because this function can harm the 

machine if toggled many times. The solution was to implement a hold handler that 

inactivates the button if the user holds the button for more than 3 seconds. The but-

ton then turned red and to activate it again the same processes had to be done as 

shown in figure 4.2. There are also some room left for further development with ma-

chines that got more than one jet or pump connected. 

 

The positioning for the menu bar at the bottom of the HMI was an easy decision. 

Most of the time is used navigating through the HMI pages by using the menu bar. 

The shortest way for the user to reach the menu bar is by placing it at the bottom. 

The menu bar improvements were something many employees from Kimtech 

thought had to be done. Therefore, most of the menu bar was remade from scratch. 

To start off with, all unnecessary buttons were removed, which gave more space for 

new buttons. Larger and clearly separated buttons were added with a description 

added to all of them. All the icons were remade and made so they could talk for them-

selves without any text. With the combination of both text and icons the purpose of 

each button was made very clear. The whole menu bar was made consistently over 

all pages and if an icon of the same type appears on other pages the position was the 

same. One of the functions from previous HMIs that needed to be included was zero-

point setting (button four). This is because it always had been at that position and it 

would have been a deterioration to move it to some other place in the HMI.  
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When users want to set the zero-point they often need to start the laser, so to make 

the workflow good the laser button was placed next to the zero-point button [see 

Figure 4.1]. 

 

To make it easier for the users to discern the different fields in the status bar, all the 

text fields were directly below each other and all abbreviations were removed. A clear 

header label and a frame was added so that the users could easily distinguish which 

fields that belong together. All the fields that could be changed were editable text 

fields and all other fields were text blocks. 

 

 Program page 

There was no search function implemented in the program page because it was con-

sidered to violate against the pleasantness rules mentioned in chapter 2.3.2. Users 

would have to make very many presses to get the result of a search. Instead the pro-

gram list was made scrollable and by default auto-sorted by names. The file preview 

window was added so that as long as the operator knew what it looks like, the file 

could be located through the preview. 

 

The G-code preview was unnecessary according to Jimmy and Jesper (see Appendix 

A). So it was removed and replaced with the control bar that holds all the interaction 

buttons for the program page. The right status bar contained more detailed info on 

programs and the machine and the numbers was indicated in red if the program lim-

its was to large. This to warn users in case the program was not runnable without 

fixing the boundaries. 

 

 Use case 3, Alarms and safety  
The alarm has priority over any other commands in the command bar and could not 

be interrupted. Additionally, the user could not do anything else on the HMI besides 

stopping the ongoing program or go to the health and alarm page to reset the error 

message. This feature was added to prevent any future disasters, by forcing the user 

to check the health and alarm page. 

When any alarm went off or when it was time for service the user could choose to  

stop this by entering the alarm and health page and pressing the reset button, but it 

would return within a preprogrammed interval to prevent disasters for the machine 

or the user. 

In the alarm and health page, the user could sort the list in same manners as de-

scribed in 5.1.2. The user could choose to reset all alarms and service messages in the 

entire list, this will clear the list entirely. This feature was password protected for 

additional safety and all error messages would still be stored in a log file. 
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The reason for not making the entire screen or simulation window flash when an 

alarm went off was that it would be troublesome for the user. Not all alarms are se-

rious and it was difficult to determine the level of severity. 

 

 Design choices 

The aesthetics of the prototype was something a lot of operators did not prioritize 

while Kimtech did, this will be further discussed in chapter 5.2. As for the result and 

how it turned out, it was elegant and simple. It was important to keep it minimalistic 

which is something that was reached. The essentials were there and the color choices 

were made to be easy to look at every day. It was deceptively simple in its design 

because while it looked so minimalistic a lot of thought was put into it. In the end the 

design was thought to be both aesthetically pleasing and modern by both the testers 

and the developers. However, something that was thought of but not in the end im-

plemented was the ability to switch between color themes. It was something that was 

discussed early in the thesis, with interviewees as well. Everyone that heard about it 

was positive about it since the ability to personalize the HMI is always a plus. How-

ever, one point to think about is that not everyone knows what is really best for them. 

While someone might think that looking at a bright white is the most pleasing to 

them, in the end it causes more strain on their eyes. So if this type of function were 

to be implemented then it would be important to limit it enough so that usability and 

safety is still the primary concern. The design was entirely based on the information 

gathered in chapter 2.3. It kept to the methods that were predetermined and there 

was not much that should have been different. 

 Sounds 

Another feature that was mentioned in the pre-study but not implemented in the 

final design was warning/alarm sounds. The reason why this was not implemented 

was that the computers that this HMI would be implemented in had no external 

speaker system. They used only the built-in computer speakers as warning sound 

and this sound was far from enough to be heard when the machine was in operation. 

Although users would be able to hear a faint alarm sound when they are at the ma-

chine, it would still not be enough because most of the cutting process occurs when 

users are away from the machine. However, this is something that could be imple-

mented later in connection with an external speaker system installation or in the 

form of a message service that sends a message when the alarm goes off. 

 Testing 
When making the questions for the use case testing, there was a couple of steps that 

helped making them easier. The interviews and Kimtech provided good information 

on what was important to actually test, such as learnability. The guides made writing 

good questions much easier since they presented solid advice on how the questions 

should be formulated. Together they formed a good basis to write the questions on. 
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The questions were not perfect and there could have been more specific questions as 

well as more questions for the tester to voice deeper opinions. This would have led 

to stronger proof that the usability was good. 

 

5.2 The process 

During the thesis several different kinds of studies were conducted, such as a litera-

ture study, as well as interviews. All this was done in order to see if they were an 

essential part in reaching a good result. During the pre-study it was easy to notice 

that catering to the needs of the user was very important, so most studies were aimed 

towards that. While conducting the studies, and also later when developing the pro-

totype, it was important to analyze whether or not they were actually giving an ad-

vantage or if they were simply taking up time.  After looking at the tests conducted 

on the prototype it seemed the process that was used during this thesis was success-

ful. It is worth noticing that it is not the “be all, end all” process that everyone should 

use when developing an HMI but this thesis has shown that it is viable. 

 

The process was found in the following way. Firstly, the research phase. During this 

phase two interviews were conducted with operators working for two different com-

panies that use a Kimtech machine as well as one interview with two Kimtech em-

ployees. This part of the research helped give a good perspective on what not only 

the actual operator wants, but also what they find unnecessary. Sometimes they 

might suggest removing something that is essential for service purposes. In that case 

finding a compromise where the operator does not need to see or interact with it but 

the servicemen can, is a good idea. It is safe to say that the interviews were good for 

the development as well as the result. With that said, interviews are something that 

should be included in the development process of a HMI.  

 

There was also an analyzation of old HMIs during the research phase. The HMIs that 

were looked at were Kimtechs currently available HMIs as well as some of their com-

petitors. The competitors were more modern and had more functions and gave some 

inspiration for layouts. Meanwhile the real analyzation was of the latest HMI from 

the company B&R that was currently being sold with certain machines from 

Kimtech. The analyzation took place with one of their employees as a helper. It 

helped immensely in giving inspiration, as well as getting a general idea on how 

Kimtech themselves would want it to look. By doing this there was no problem in 

sustaining the old feeling so that their clients would still feel at home with the new 

HMI. 

 

During the second phase, the development and testing phase, the first step was find-

ing out in which way to program the HMI. However, this step is not always available 

since the client or the developer might have restrictions on which languages and tools 

that can be used.  



 
 

 
 
36  |  ANALYSIS AND DISCUSSION 

The next step was finding out three different important use cases that could be 

tested. This was accomplished by asking the manufacturer of the machines if there 

were certain tasks that stood out as really important.  

After developing enough of the HMI to test these use cases, five different users were 

asked to answer a questionnaire after performing the three tasks. By doing this the 

developer was able to find out if the development was heading towards the right di-

rection. The questionnaire was designed so that there was room for compromise if 

certain parts were functioning well but not perfectly. In the end the responses were 

good which confirmed that the process that had been followed up to that point was 

working out as planned.  
 

 Improvements 

However, there could have been several improvements to the evidence for this pro-

cess. Originally the idea was to use several prototypes to test more than one of them. 

This was later scrapped due to the time constraint as well as the overwhelming pos-

itive feedback for the first prototype. The possibility to test several prototypes would 

have been even better since picking out the best parts of each prototype to combine 

them into one would make the process even better. This might be time consuming 

and therefore it might not always be the correct choice. In the case of this prototype 

where the feedback was very good, making several ones would potentially have been 

a waste of time. Aside from not making several prototypes which was indicated at 

first, there was also no direct usability test done on the prototype. Instead this was 

integrated in the user tests. Other than that the methods that were originally in-

tended to be used were followed and completed. There was a prototype developed 

that was later tested by five different people. These people provided feedback that 

was positive, this confirmed that the process that had been followed up to that point 

was working out and providing the user with an interface with high usability. 

 

 Alternative method and processes 
One method that was suggested by Kimtech themselves was to go completely clean 

slate and not analyze the older HMIs and just go for a whole new idea. In this case 

interviews and other parts of the used method for this thesis would be removed and 

the development would be completely focused on information from prior studies. 

The positive thing about that would be that only people with expertize or at the very 

least good knowledge about things like usability would have a say in the outcome. 

Meanwhile if somebody is asking someone with little to no knowledge about the mat-

ter they might suggest something that is not good for the overall design. There is also 

the fact that less time would be spent investigating, and more time developing. There 

are two major drawbacks to this method. The first one is the fact that the operators 

themselves do not get much say in what is included. While there is a certain chance 

of getting responses that would not be good for the HMI, the feedback could also be 

essential in making sure the operators are happy with certain parts of the HMI.  
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The second drawback would be the fact that experienced operators might have to 

learn something new, which is something that they might not enjoy. That would have 

the chance of steering them away from buying new machines from the company. Had 

this kind of approach been used instead of the method that was described in chapter 

3, the result would have been a little different. Most likely the testers that had no 

experience would still have given positive feedback since the HMI was focused on 

high learnability. However, the operators might have reacted differently if it had 

been more different from earlier HMIs. In the end it felt like there needed to be a 

compromise between new and old. Finding middle ground would most likely attract 

the most people and therefore that was the method that was chosen in the end. 

5.3 Social and marketing aspects 
When developing a HMI, first and foremost the goal is to make an easy to understand 

interface that gives the operator the necessary amount of control over the machine 

for it to function properly. It is not always good to ignore or cast aside the rest of the 

HMI, the graphical part. During all the interviews and other discussions that were 

carried out during the thesis, everyone except Kimtech employees thought that de-

sign and a good looking layout was secondary. To the operators it was not a priority, 

as long as they can see what they are doing some of them do not care at all about the 

actual design. However, the operator is not always the one that decides on which 

machine that gets bought. This was one of the key points to think about when finding 

this development process. If a company is out to sell machines, a beautiful and aes-

thetically pleasing HMI has a great chance of luring potential buyers in. This was 

something that that had to be taken into consideration since Kimtech was looking to 

develop something that would later be sold with their machines. Therefore, even 

though the graphical part was not prioritized by operators, it was still high on the 

priority list during the prototype development. At the very least it had to look more 

modern and aesthetically pleasing than earlier Kimtech HMIs.  

It also ties into good ergonomics together with the high usability factor. To look at 

something that makes your eyes strain or make you have to squint your eyes is not 

good, both physically and mentally. Working in a good environment helps effective-

ness which is advantageous for all parties involved. That is the reason the aesthetics 

were still prioritized.  
 

Since the result of the thesis was a process to follow when there is a need for a new 

HMI, the social impact was there. The idea was not to fully develop a HMI that could 

be put on a Kimtech machine. It was about making sure that in the future someone 

else could pick up this process and hopefully get as positive feedback when done with 

the whole thing. 
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 Environmental and ethical aspects 
While there is not much to mention when it comes to any ethical standpoints on this 

thesis, the environmental aspect can be analyzed and discussed. The one thing that 

could be seen as ethically questionable is the business strategy discussed in chapter 

5.3. One could make the argument that it is not ethically correct to impress buyers 

with good graphics. Some might see it as trying to steer them away from the actual 

functionality by using impressive aesthetics. However, this is not a big concern since 

serious buyers would hopefully want to see it in action before committing to a pur-

chase.  

 

One important thing to think about when talking about the effect on the environment 

when there is usability involved is efficiency and effectiveness. If the interaction be-

tween man and machine is flawless, less materials goes to waste. When a waterjet 

cutter is having errors because of the HMI the cause is quite often because of a mis-

understanding between the man and the machine. In other words, poor usability. 

This could potentially lead to the operator having to switch out the current plate be-

ing worked on, and throwing it away as waste. This also means the job that was cur-

rently being executed by the machine has to be reset and restarted completely. That 

leads to a higher energy consumption which brings further cost, both environmen-

tally and economically. Obviously that is something that one wants to avoid. 

 

With high usability comes a safer environment, as was shown in chapter 2. Since the 

prototype was showing good usability the workload is lessened and the job of work-

ing with the machine becomes less stressful. In chapter 2 the importance of safety 

was described and in the case of these waterjet cutters it can be very important. While 

there is not a big chance of accidently getting hurt from the water, things could po-

tentially go out of control if the operator is not warned when problems occur. Since 

the alarm system got high praise in the testing it is safe to say that this prototype was 

leading towards a good safe work environment as well.   
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6 Conclusions 

This thesis set out with the goal of helping future developers of HMIs by finding a 

process to follow when developing with high usability in mind. The result was a pro-

cess that was proven to work by developing a prototype that could handle three dif-

ferent important use cases for waterjet cutting machines. After user testing was con-

ducted the feedback was overwhelmingly positive which means the process was 

working fine up to that point. The argument can be made that since it was working 

fine for three parts of the HMI, the rest would follow the same result if the process 

was continued for further development. The process itself was relatively simple but 

a lot of extra steps were taken to ensure operators, both experienced and beginners, 

found the HMI easy to work with. There were interviews, analyzation of Kimtechs 

old HMIs as well as a long pre-study into usability and safety. During development 

rigorous testing on important use cases were done to make sure the process was do-

ing fine, this should still be included during development. It ensures that things are 

going in the right direction. The process was written down as a guide (see Appendix 

C). 

 

The idea for this thesis originated from Kimtech, a company that wanted a new and 

fresh HMI for their machines. They also wanted the chance for future development 

of even newer ones based on the same formula. The idea was not to finish the HMI 

completely during this thesis, it is far too big for that, however the Kimtech employ-

ees were all impressed with where the prototype was heading. Kimtech should now 

continue building this HMI based on the process used here. This way they can get a 

finished HMI with high usability and with a new modern look that might impress 

potential buyers. If they also manage to sell only this HMI with their machines, their 

post-buy services become easier as well. 

 

In the end this process is not some “be all, end all” thing that is perfect. There are 

improvements to be made. New questions sprang up during writing, such as how to 

properly implement this kind of process to an even larger number of different ma-

chines. While a lot of the process could be followed for any machine that needs a 

HMI, some parts are more specific towards waterjet cutting. Things like safety needs 

to be looked at very differently on other machines.  
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Appendix 

A. Kimtechs clients questionnaire 
 

Intervju hos: PÅ Vattenskärning AB 

Person: Micke Johnson 

 

1. Hur länge har ni haft HMI:t/maskinen och hur länge skulle du uppskatta din 

drifttid vid maskinen är? 

Haft den i 15 år.  Använder den hela dagarna de senaste 4 åren. 

 

2. Vad anser du är den viktigaste (eller relevant för dig som operatör) inform-

ationen som borde visas när maskinen befinner sig i: 

 

 vilande läge: 

 Bild av valt jobb. Är bordet snett? 

 

 under körning: 

 Radie-kompensation, hastighet, arkets storlek, körlängd 

 

 maskinen kört klart: 

 Totala tiden. 

 

3. Finns det några knappar, funktioner eller information som du tycker är onö-

dig? 

Halv-taskigt val av knappar, till exempel avslutar man med samma knapp som bakåt. 

Editor? 

Mycket som inte används. 

 

4. Saknar du några funktioner, knappar eller information? 

Förprogrammerade funktioner för simpla skärningar. Zoom fungerar ej bra. 

Filepreviews skulle vara fint. Varningar om skärytan gör att mönster möts? 

Sökfunktion för filer! Kom ihåg var du var senast. 

Färgbyte vid duplikation av linjer. 

 

5. Tycker du HMI:t känns modernt utseendemässigt och tycker du att utseendet 

är viktigt? 

Nej och nej. Men det är inte dåligt utan endast bra om det ser bra ut. 

 

6. Finns det några otydligheter i färgerna? Kan de förbättras? 

Välja tema? Inget att påpeka annars. Svart (nuvarande för operatören) fungerar bra som 

bakgrund.  
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7. Skulle det för er del vara intressant att implementera en funktion som berät-

tar när det är lämpligt för en egen service. 

Absolut, jobbigt att hålla koll på själv. Just nu använder vi en egen liten fysisk räknare som 

man måste hålla koll på. 

 

8. Tycker du att det nuvarande HMI:t är lätt att använda / arbeta med ? Vad kan 

förbättras?  

Det fungerar men det finns mycket små fel. Lång lärningskurva för ett så pass simpelt 

system. 

 

9. Tycker du att det nuvarande HMI:t är anpassat för människor med funkt-

ionsnedsättningar t.ex. Dålig syn, färgbildhet, nedsatt hörsel o.s.v?  

Ingen kommentar. 

 

10. Övrigt, något annat som är obekvämt eller bra? 

Mätare/räknare för programkörningar. Dålig ritning, långsam!. 

 

11. Vid fel blir du informerad? Och hur vill du bli informerad om det? Bara text? 

Ljud? Annat? 

Vissa fel ger info, inte många tyvärr men bra att ha. Rött meddelande på botten av skär-

men. 

Info på skärmen räcker så länge det inte är nödfall, ljud möjligtvis onödigt då maskinen 

låter mycket. 

 

Intervju hos: Profilteknik AB 

Person: Joakim Källström 

 

1. Hur länge har ni haft HMI:t/maskinen och hur länge skulle du uppskatta din 

drifttid vid maskinen är? 

Haft den i 10 år ungefär. Drifttid osäkert, men över 1000 timmar. 

Tidigast HMIt används.  

 

2. Vad anser du är den viktigaste (eller relevant för dig som operatör) inform-

ationen som borde visas när maskinen befinner sig i: 

 

 vilande läge: 

 Inget speciellt. 

 

 under körning: 

Radie-kompensation, hastighet, pumpens egna körtid. Olika tider på olika 

subsets. 

 

 maskinen kört klart: 

 Totala tiden. Munstyckstid för service. 
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3. Finns det några knappar, funktioner eller information som du tycker är onö-

dig? 

Ingen kommentar utanför att mycket inte används av informationen. 

 

4. Saknar du några funktioner, knappar eller information? 

Stanna efter bitar/subets är klara - Valbart! 

Föredrar analogt på vissa delar av maskinen, touch ok men analogt bättre. 

 

5. Tycker du HMI:t känns modernt utseendemässigt och tycker du att utseendet 

är viktigt? 

Det är bra men inte prioriterat. Att jobba i DOS som denna är ok men inte vackert. 

 

6. Finns det några otydligheter i färgerna? Kan de förbättras? 

Gamla maskinen har få färger så mycket står ut tydligt. Ännu en gång inte vackert men 

fungerar. 

 

7. Skulle det för er del vara intressant att implementera en funktion som berät-

tar när det är lämpligt för en egen service. 

Absolut, munstycken viktiga att hålla koll på, körtiden intressant så maskinen kan veta 

ungefär när det är dags att ändra. 

 

8. Tycker du att det nuvarande HMI:t är lätt att använda / arbeta med ? Vad kan 

förbättras?  

Använder inte mycket, mycket automatiskt. Jobbigt med nollpunkt/vinkel, mycket som 

ändå kan förbättras. 

 

9. Tycker du att det nuvarande HMI:t är anpassat för människor med funkt-

ionsnedsättningar t.ex. Dålig syn, färgbildhet, nedsatt hörsel o.s.v?  

Ingen kommentar. 

 

10. Övrigt, något annat som är obekvämt eller bra? 

Kombination av touch och knappar, men just fartkontrol är viktig att ha som analog. 

 

11. Vid fel blir du informerad? Och hur vill du bli informerad om det? Bara text? 

Ljud? Annat? 

Lampa och loginfo ges. Svårt att veta exakt vilken del som är fel. Sandvarning borttagen. 

 

Intervju hos: Kimtech 

Person: Jimmy Zaar och Jesper Kimblad 

 

1. Hur länge har ni haft HMI:t/maskinen och hur länge skulle du uppskatta din 

drifttid vid maskinen är? 

B&R maskin, haft den i ungefär 3 år. 
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2. Vad anser du är den viktigaste (eller relevant för dig som operatör) inform-

ationen som borde visas när maskinen befinner sig i: 

 

 vilande läge: 

 Senaste programmet, menyer, position, vatten&sand av/på. 

 

 under körning: 

 Ritning, aktuell sträcka samt kvarvarande 

 

 maskinen kört klart: 

 Samma som vid vilande läge 

 

3. Finns det några knappar, funktioner eller information som du tycker är onö-

dig? 

NC-kod som visas under körning. 

Manual target position. 

 

4. Saknar du några funktioner, knappar eller information? 

Redigera NC kod. Maskinen skickar ett mejl vid stopp eller färdigt program. 

 

5. Tycker du HMI:t känns modernt utseendemässigt och tycker du att utseendet 

är viktigt? 

Nej icke modernt, och ja det är viktigt. 

 

6. Finns det några otydligheter i färgerna? Kan de förbättras? 

Ja, Aktiverad visas ibland i rött och de-aktiverat i grönt. 

 

7. Skulle det för er del vara intressant att implementera en funktion som berät-

tar när det är lämpligt för en egen service. 

Ja, baseras på vatten och sand timers. 

 

8. Tycker du att det nuvarande HMI:t är lätt att använda / arbeta med ? Vad kan 

förbättras?  

Nej, Användarvänlighet, skala bort onödig info. 

 

9. Tycker du att det nuvarande HMI:t är anpassat för människor med funkt-

ionsnedsättningar t.ex. Dålig syn, färgbildhet, nedsatt hörsel o.s.v?  

Inte tänkt på. 

 

10. Övrigt, något annat som är obekvämt eller bra? 

Det vore roligt med något nytänkande som inte baseras på det gamla. 

 

11. Vid fel, hur vill du bli informerad om det? Bara text? Ljud? Annat? 

Ljusstapel vid panelen. 
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B. User test questions. 

Användar tester för HMI prototyper. 

I det svar du vill välja sätter du en bock ✔. 

 

Testare: Josh, Kimtech, Har erfarenhet 

Användarfall 1: Läsa in ett program 

Uppgift: Navigera till programinläsning från huvudsidan och hitta programmet älg1435. 

 

Hur lätt eller svårt var det att hitta till programinläsningen? 

⑇ Mycket svårt  

⑇ Svårt 

⑇ Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att hitta programmet älg1435? 

⑇ Mycket svårt  

⑇ Svårt 

⑇ Lätt 

☑ Mycket lätt  

 

Var det klart vad för program du var på väg att öppna? 

☑ Ja 

⑇Nej 

 

Användarfall 2: Sätta nollpunkt och starta laser 

Uppgift: Navigera tillbaka till huvudsidan och starta lasern, sätt sedan nollpunkten. 

 

Hur lätt eller svårt var det att hitta tillbaka till huvudsidan? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att identifiera laser ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt -ikonen inte särskilt bra. 
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Hur lätt eller svårt var det att identifiera nollpunkts ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Vart det responsivt, alltså fick du det resultat du förvänta dig? 

⑇Ja 

☑ Nej 

 

Användarfall 3: Alarm simulering 

Uppgift: Identifiera att ett alarm har sats av, navigera sedan till den detaljerade alarm sidan 

och hitta mer information. 

 

Vart det lätt eller svårt att uppfatta att något gått fel? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Var den övergripande informationen tillräcklig? 

⑇Ja 

☑ Nej 

 

Var det lätt eller svårt att hitta till den detaljerade alarm informationen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt 

 

Var den detaljerade informationen nyttig/hjälpsam? 

☑ Ja 

⑇Nej 

 

Övrigt: 
Undvik error-koder under alarmen. Vissa ikoner är lite svåra att förstå för vana operatörer. Gene-

riska? 
Två knappar på/av kan vara bra. Måste ha någon sorts deactivation. 
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Person: Jimmy, Kimtech, har erfarenhet 

Användarfall 1: Läsa in ett program 

Uppgift: Navigera till programinläsning från huvudsidan och hitta programmet älg1435. 

 

Hur lätt eller svårt var det att hitta till programinläsningen med hjälp av ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att hitta programmet älg1435? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt   

 

Var det klart vad för program du var på väg att öppna? 

☑  Ja         

⑇ Nej 

 

Användarfall 2: Sätta nollpunkt och starta laser 

Uppgift: Navigera tillbaka till huvudsidan och starta lasern, sätt sedan nollpunkten. 

Till huvudsidan lätt, laser på lätt och sätta nollpunkt, dock larm. 

Hur lätt eller svårt var det att hitta tillbaka till huvudsidan? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att identifiera laser ikonen? 

⑇Mycket svårt  

⑇Svårt 

☑Lätt   - ikonen lite som vatten på plåt? 

⑇Mycket lätt 

 

Hur lätt eller svårt var det att identifiera nollpunkts ikonen? 

⑇Mycket svårt  

⑇Svårt 

☑Lätt   

⑇Mycket lätt 

 

Vart det responsivt, alltså fick du det resultat du förvänta dig? 

⑇Ja 

☑ Nej    jag fick ett larm. 
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Användarfall 3: Alarm simulering 

Uppgift: Identifiera att ett alarm har sats av, navigera sedan till den detaljerade alarm sidan 

och hitta mer information. 

 

Vart det lätt eller svårt att uppfatta att något gått fel? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt      

☑ Mycket lätt   

 

Var den övergripande informationen tillräcklig? 

⑇Ja 

☑ Nej - saknas grundläggande koder 

 

Var det lätt eller svårt att hitta till den detaljerade alarm informationen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Var den detaljerade informationen nyttig/hjälpsam? 

☑ Ja -men svårt att hitta 

⑇Nej 

 

Övrigt:  
Färgerna? 
Tror det skulle se bra ut i grått på knappar, lite svårt att kanske förstå färgerna på knappar, när grönt 

och när rött? 
Möjligtvis viktigt att faktiskt ha flera knappar, av och på. Neutral läge? 
Koordinater 

 

Person: Jesper, Kimtech, har erfarenhet 

Användarfall 1: Läsa in ett program 

Uppgift: Navigera till programinläsning från huvudsidan och hitta programmet älg1435. 

 

Hur lätt eller svårt var det att hitta till programinläsningen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  
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Hur lätt eller svårt var det att hitta programmet älg1435? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Var det klart vad för program du var på väg att öppna? 

☑ Ja  

⑇Nej 

 

Användarfall 2: Sätta nollpunkt och starta laser 

Uppgift: Navigera tillbaka till huvudsidan och starta lasern, sätt sedan nollpunkten. 

 

Hur lätt eller svårt var det att hitta tillbaka till huvudsidan? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att identifiera laser ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att identifiera nollpunkts ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Vart det responsivt, alltså fick du det resultat du förvänta dig? 

⑇Ja 

☑ Nej 

 

Användarfall 3: Alarm simulering 

Uppgift: Identifiera att ett alarm har sats av, navigera sedan till den detaljerade alarm sidan 

och hitta mer information. 

 

Vart det lätt eller svårt att uppfatta att något gått fel? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  
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Var den övergripande informationen tillräcklig? 

⑇Ja  

☑ Nej  

 

Var det lätt eller svårt att hitta till den detaljerade alarm informationen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt 

 

Var den detaljerade informationen nyttig/hjälpsam? 

☑ Ja  

⑇Nej 

 

Övrigt:  

schysst med knappar som kan hållas in för att låsa, till exempel vatten. 

 

Person: Hanna, ingen erfarenhet 

Användarfall 1: Läsa in ett program 

Uppgift: Navigera till programinläsning från huvudsidan och hitta programmet älg1435. 

 

Hur lätt eller svårt var det att hitta till programinläsningen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att hitta programmet älg1435? 

⑇Mycket svårt   

⑇Svårt 

⑇Lätt  

☑ Mycket lätt  

 

Var det klart vad för program du var på väg att öppna? 

☑ Ja  

⑇Nej  
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Användarfall 2: Sätta nollpunkt och starta laser 

Uppgift: Navigera tillbaka till huvudsidan och starta lasern, sätt sedan nollpunkten. 

 

Hur lätt eller svårt var det att hitta tillbaka till huvudsidan? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att identifiera laser ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att identifiera nollpunkts ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Vart det responsivt, alltså fick du det resultat du förvänta dig? 

⑇Ja  

☑ Nej  

 

Användarfall 3: Alarm simulering 

Uppgift: Identifiera att ett alarm har sats av, navigera sedan till den detaljerade alarm sidan 

och hitta mer information. 

 

Vart det lätt eller svårt att uppfatta att något gått fel? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt 

 

Var den övergripande informationen tillräcklig? 

⑇Ja 

☑ Nej  

 

Var det lätt eller svårt att hitta till den detaljerade alarm informationen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  
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Var den detaljerade informationen nyttig/hjälpsam? 

☑ Ja - 

⑇Nej 

 

Övrigt: 
Färger bra, ikoner tydliga och text är bra för att vägleda. 

 

Person: Annika, ingen erfarenhet 

Användarfall 1: Läsa in ett program 

Uppgift: Navigera till programinläsning från huvudsidan och hitta programmet älg1435. 

 

Hur lätt eller svårt var det att hitta till programinläsningen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att hitta programmet älg1435? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Var det klart vad för program du var på väg att öppna? 

☑ Ja  

⑇Nej 

 

Användarfall 2: Sätta nollpunkt och starta laser 

Uppgift: Navigera tillbaka till huvudsidan och starta lasern, sätt sedan nollpunkten. 

 

Hur lätt eller svårt var det att hitta tillbaka till huvudsidan? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Hur lätt eller svårt var det att identifiera laser ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  
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Hur lätt eller svårt var det att identifiera nollpunkts ikonen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Vart det responsivt, alltså fick du det resultat du förvänta dig? 

⑇Ja 

☑ Nej  

 

Användarfall 3: Alarm simulering 

Uppgift: Identifiera att ett alarm har sats av, navigera sedan till den detaljerade alarm sidan 

och hitta mer information. 

 

Vart det lätt eller svårt att uppfatta att något gått fel? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt  

 

Var den övergripande informationen tillräcklig? 

⑇Ja 

☑ Nej  

 

Var det lätt eller svårt att hitta till den detaljerade alarm informationen? 

⑇Mycket svårt  

⑇Svårt 

⑇Lätt 

☑ Mycket lätt 

 

Var den detaljerade informationen nyttig/hjälpsam? 

☑ Ja  

⑇Nej 

 

Övrigt: Mycket snygga ikoner 
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C. HMI development process 
 

HMI development process to reach high usability 
By following these steps when developing a new Human-Machine-Interface (HMI), there is 
a good chance to come out with a modern and aesthetically pleasing interface that boasts 
high usability. This process was developed during a thesis at the Royal Institute of Technol-
ogy in Sweden. 

Step 1. Research, pre-study 
Always an important part when developing something new. A good thing to do first is to 
really make yourself understand what usability is and means. Especially what it means for 
the– specific machine you are developing for. It is not always the same for every machine. 
It is also a good idea, if you do not have experience already, to do proper research on the 
relation between usability and good layout settings and designs.  

Step 2. Research, interviews 
Go out to the clients and operators of the machines that you are developing for. Ask them 
questions about what they want, what they feel is necessary to make their workdays easier. 
In this way you gain perspective and can more easily make decisions on what to implement 
and what to leave out. Do not only listen to them but take their opinions into considera-
tion, even though they know their machines, they do not always know what is generally the 
best solution. 

Step 3. Research, analyzation 
The next step in the research is analyzing old HMIs. Preferably something that the client or 
manufacturer of the machines have been using before. They have clients that are used to 
the old ones, try to see if there are things that are already good and should be left as is. This 
way less confusion is created when they are introduced to the newly developed HMI. Listen 
to the manufacturer as well, they might have great insight on what clients likes and things 
should stay the same. 

Step 4. Development, prototype and use cases 
You have completed your research and you are ready to go onto development. First thing to 
do is to think of use cases that are important for that machine. You then develop far 
enough for these use cases to be tested out. At this point there is no need for real data or a 
real machine in the background. Let several people test these use cases, both experienced 
and inexperienced people. This way you receive vital feedback that can be used to see how 
the progress is going, are you heading towards that high usability that is so desired? When 
testing make sure that the questions asked are simple and to the point. Do not let the tester 
feel like they do not really know what to answer. 

Step 5. Development, Finishing up 
When the usability is good enough, the rest follows suit. It is important to keep testing dur-
ing development, to see that the right direction is still being followed. Make sure to test 
safety and usability the most. Learnability is a big part of usability so make sure that some 
testers are beginners with little to no knowledge of these machines. If they have an easy 
time handling the use cases, then the learnability is good. When the development is done 
you will notice that you have indeed managed to come out with something to be proud off. 
Both the manufacturer and their clients will be thankful when the HMI has high usability 
since it is good for both of them. 
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