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Abstract 
The Chinese company Ocean Power manufactures and exports soft ice cream machines to 

companies worldwide. Their machines have high functionality and robust design that enables a 

low-cost manufacturing. All machines have a control panel where settings of the machine and 

the ice cream can be ranged. The control panel is at present designed in accordance with an old 

indigenous design tradition. With increasing international influence and contact, the need of 

functionality and design is changing.  

To stay competitive Ocean Power requests a change and an improvement of the control panel. 

The device needs to be intuitive and more attractive to the western as well as the domestic 

market. The purpose of this Bachelor Thesis has therefore been to develop a new, modern, user-

friendly control panel that takes both cognitive and visual ergonomics into consideration. 

In order to make the control panel more intuitive and user-friendly, cognitive and visual 

ergonomics were studied. Different design theories and rules of how a control panels should be 

designed were taken into consideration. After exhaustive observations on Ocean Powers 

machines and an interview with Richard Cederwall, former employee of Ocean Power, a 

brainstorming session took place. The project members came up with various suggestions on the 

new control panel and its design. A returning theme in all the proposals was simplicity and 

intuitive symbols. A hierarchy map was then developed in order to group the machines functions 

into logical sub categories. 

During the projects development phase, it was decided that the new control panel should be a 

touch screen. This would allow a more flexible interface design, as well as give the ice cream 

machine an uplifting look and a feeling of exclusivity. To show what the touch screen with its 

interface, functions and graphics are meant to look like, a prototype was developed. The 

prototype is programmed for Android operating systems and will be demonstrated on an 

Android touch pad. This gives the viewer a realistic idea of what the interface could look like 

and how it would work.  
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Sammanfattning 
Det kinesiska företaget Ocean Power tillverkar och exporterar glassmaskiner till företag världen 

över. Deras maskiner har hög funktionalitet och robust design som möjliggör en billig 

tillverkning. Alla glassmaskiner har en kontrollpanel där inställningar av maskinen och dess 

mjukglass kan göras. Kontrollpanelen är idag utformad i enlighet med en äldre inhemsk 

designtradition. Med ökad internationell påverkan och med ökad internationell kontakt förändras 

kundernas krav på funktionalitet och design.  

 

Ocean Power ser därför en nödvändighet att förändra och förbättra kontrollpanelen till en mer 

intuitiv och attraktiv panel som attraherar även den västerländska marknaden. Syftet med detta 

kandidatarbete har därför varit att ta fram en ny mer modern, användarvänlig kontrollpanel som 

tar hänsyn till både kognitiv och visuell ergonomi. 

 

För att göra panelen mer intuitiv och användarvänlig samlades mycket fakta kring kognitiv och 

visuell ergonomi in. Olika designteorier och regler för hur kontrollpaneler bör utformas 

studerades. Efter en intervju med Richard Cederwall, tidigare anställd på Ocean Power och efter 

att maskinerna studerats noggrant utfördes en brainstorming där projektgruppen tog fram olika 

förslag på kontrollpaneler. Ett genomgående tema i alla förslag var enkelhet och intuitiva 

symboler. Därefter togs en hierarkikarta fram för att på ett logiskt sätt gruppera de olika 

funktionerna i underkategorier. 

 

Under projektets utvecklingsfas beslutades att den nya kontrollpanelen skulle bestå av en touch 

screen. En touch screen möjliggör för en mer flexibel design av gränssnitt samt ger hela 

glassmaskinen ett lyft och får den att kännas mer exklusiv. För att visa hur den tänkta touch 

screenen med dess gränssnitt, funktioner och grafik är tänkt att se ut har en prototyp tagits fram. 

Prototypen programmerades för ett Android operativsystem för att sedan kunna testas på en 

Android touch pad. På det viset kan användaren få en realistisk bild av hur gränssnittet är tänkt 

att se ut och fungera.  
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1 INTRODUCTION 

In this chapter the background, Statement of need and Operating environment for this Bachelor 

Thesis are presented. The Chapter also describes the projects purpose, objectives and finally its 

limitations. 

1.1 Background 

The Chinese company Ocean Power produces ice cream machines and exports them to 

companies all over the world. Their machines are robust, well-functioning and the design allows 

simple and cheap manufacturing.  

 

Chinese ice cream machines are generally modeled in accordance with old Chinese design 

standards. However, as the export to other parts of the world is increasing the need for up to date 

design becomes more important.  

 

 

Figure 1. One of Ocean Powers machines. 

Ocean Power has been producing soft ice cream machines since the 1990s. Their concept has 

from the start been a cheap, robust and reliable product and close to nothing has been done to 

change this concept since then. During the later part of the 2010th decade other companies 

started to introduce cheap and high quality soft ice cream machines that were adapted to the 

western design standards. 

 

Ocean Power feels a need to update their products with regard to their design. They wish to 

make their machines easier to use, more intuitive and attractive. This project will focus on 

redesigning the control panel in order to improve the overall user experience and make the 

machine attractive to a broader market. 
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1.2 Operating Environment 

The major part of Ocean Power’s ice cream machines are used in fast food restaurants and ice 

cream stands states Richard Cederwall, former employee at Ocean Power. These are, at least 

somewhat, stressful environments where the personnel are dependent on well functioning and 

easy to use systems. 

 

Ocean Powers machines are for the most part full scale versions that are placed on the floor and 

can be moved by using wheels. There are also smaller versions that can be placed on a tabletop. 

1.3 Purpose 

The purpose of this Bachelor Thesis is to redesign and modernize the control panel of Ocean 

Powers soft ice cream machines, so that it appeals to the western market. The new design of the 

control panel should take ergonomics, including cognitive and visual ergonomics, modern taste 

and the user’s expectations on technology in regard.  

1.4 Objectives 

The objectives of this project are: 

 

 To give the control panel a modern and appealing design 

 To design a control panel that takes the user’s ergonomics into consideration 

 To make the control panel intuitive and user friendly  

 To develop a control panel that will be understood regardless of the user’s language 

 

The full Requirement Specification can be found in Appendix A. 

1.5 Limitations 

This paper will focus on the objectives mentioned in section 1.5, but will neglect a number of 

other aspects of the design and manufacturing of Ocean Powers soft ice cream machines. To start 

with, the paper will only discuss the design of the control panel, not the machines entire 

appearance. It will not take the economic aspects into consideration and neither will the 

manufacturing of the control panel be investigated. 

 

The project result will be demonstrated with a model. This models purpose is to give an idea of 

how the touch screen will work and look - it will not be a complete and functional version of the 

control panel.  
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2 METHODS 

In order to gather information, analyze it and develop the final product, several different 

methods were used. These included a wide information retrieval, development methods, 

visualization methods and finally evaluation methods. These methods are presented in this 

chapter. 

2.1 Information Retrieval 

The research was initiated by examining Ocean Powers soft ice cream machines. The machines 

components and their functions were scrutinized and the control panels relation to these 

functions was studied.  

 

To get a clearer idea about the current market, available products and competitors to Ocean 

Power, other ice cream machine manufacturers’ homepages were researched. These homepages 

were found through the search engine Google, (2012). Examples of the words used to search for 

the homepages was “soft ice cream machine”, “ice cream machine” and the Swedish equivalents 

“mjukglassmaskin” and “glassmaskin”. 

 

Another topic researched was cognitive ergonomics as it is the science concerned with the 

theories behind human-computer interaction. To research this relationship the book Arbete och 

teknik på människans vilkor, 2008 (Work and Technology on Human Terms) was used. The 

chapter called “human-technology systems” was particularly informative. The search engine 

Google was also used to acquire more facts about methods used by design 

engineers specialized in cognitive ergonomics. 

2.2 Development Methods 

At the start of the development phase a requirement specification was compiled, see Appendix 

A. With this document in mind, a number of brainstorming sessions took place, both in group 

and individually. The group decided on a rough concept after a discussion and evaluation on the 

different option’s advantages and disadvantages.  

 

This concept was then further developed as the project members each designed a hierarchical 

map. These maps showed all the control panels tasks and how they could be related to each 

other. They were developed using the theories about cognitive ergonomics. The two maps were 

finally put together to one optimal map, the map can be found in Appendix B. 

 

When the product was being modeled in detail a method called Normans seven steps was applied 

to study the user’s interaction with the machine. The method is a description of the basic steps 

that humans go through when they want to achieve a result through an action. The steps of 

Normans method (Norman D A, 1988) is presented in Table 1. 
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Table 1. The Normal seven step method  

1 The user sets a goal 

2 The user wants to achieve the goal 

3 The user prepares a sequence of actions to be able to achieve the goal. 

4 The user fulfills the action 

5 The user receives status after fulfilled action. 

6 The user evaluates if the results of the actions are consistent with the expectations. 

7 The user evaluate if the goal was achieved. 

2.3 Visualization Methods 

The design of the control panel was visualized in the modeling program Rhinoceros 4.0 

(Rhinoceros, version: 4.0, 2010). The pictures generated was edited and refined in Adobe 

Photoshop (Adobe Photoshop version 4.0, 2009). This gave the contemplated user a realistic idea 

about how the final product will look. 

 

In addition to the 3D model in Rhino, a model showing the control panels’ functions, the buttons 

appearance and their position on the control panel was constructed.  

2.4 Evaluation Methods 

The changes made to the control panel was tested to investigate if they are effective and worth 

implementing.  By using the prototype and giving a number of test users different “tasks” to 

accomplish, it was tested how intuitive the new control panel is. These results were then 

compared with corresponding results from using the old control panel. It was of interest to study 

how much time the test users needed to finish the tasks on the two different control panels, how 

often they needed to consult the manual, etc. The tasks and questions the test users tried to 

accomplish and answer were following: 

1. Start the machine. 

2. Start the pre-cooling system. 

3. Make the machine produce an ice cream with chocolate flavor. 

4. Change the ice cream mixtures consistency into medium. 

5. Check how much ice cream mix it is left in the machine. 

6. The machine needs to be cleaned, what do you do? 

7. What do you think about the control panels design? 

8. Are the buttons on the control panel easy to understand? 

The test measured the time it took before the user pressed a button, the time to finish the task, if 

the user consulted the manual, and finally if the task was completed properly. The inquiry sheet 

used can be found in Appendix D. 
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3 RESULTS FROM INFORMATION RETRIEVAL  

This chapter contains information about the ice cream machines, benchmarking, ergonomics and 

layout theories. 

3.1 Ocean Power’s Soft Ice Cream Machines 

The research on Ocean Powers soft ice cream machines resulted in deeper understanding of the 

machines functions and their relationship to the present control panel. This information was 

crucial in order to develop a new version of the control panel.  

3.1.1 The Essential Functions of the Ice Cream Machine 

The machine produces soft ice cream from a liquid ice cream mix. This mix is poured down into 

a container where the machines pre-cooling system lower its temperature before it is transported 

to the cooling cylinders. The mix is then whipped by a beater, which in turn is powered by an 

engine. 

 

 

Figure 2. The beater in Ocean Powers machines. 

When the user pushes the handle down, ice cream is pushed forward by the beater and dispensed 

through the nozzle. The machine is equipped with a thermostat that measures the temperature of 

the ice cream mix. The machine can then warn the user when the temperature reaches too low 

levels and the machine is at risk of being damaged. 

 

There is also an ammeter which measures the current needed to rotate the beater. This in turn 

reflects the current consistency of the ice cream mixture and the user can set the desired 

consistency using the up and down buttons on the control panel. The machine simply compare 

the wanted consistency to the resistance that the ice cream mixture gives and can thereby decide 

if the ice cream is ready or not. 

3.1.2 The Control Panel, its Buttons and their Functions 

The control panel on Ocean Powers ice cream machines today is made up of two digital digits-

displays, six buttons, three diodes and two switches, see Figure 3.  

 

 

Figure 3. Ocean Powers current control panel. 
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Together with the two switches these buttons and indicators control the machines functions. 

They are shown and numbered in Figure 3 and their corresponding functions are presented in 

Table 2. 

Table 2. Ocean Powers current control panel and its buttons. 

1 Making scale This display works like an ammeter, showing how much current the engine 

needs to rotate the beater.  

2 Clean This button turns off the cooling system, but keeps the beater rotating, so that 

cleaning of the machine can be done. 

3 Stop The stop button turns off all cooling and the rotation of the beater. 

4 Auto This function enables the machine to turn the compressor on and off 

automatically, depending on the temperature of the ice cream mix.   

5 Manual With this button the user can decide whether to keep the compressor on, even if 

the ice cream mix has reached the desired temperature/consistency. 

6 Condition These diodes indicate if the compressor is on, if the ice cream is ready and if 

there is any problems with the machine. 

7 Stiffness level Shows the desired consistency of the ice cream mix and allows the user to 

adjust it. 

Switch 1 On/off Turns the machine on/off. Starts the cooling cylinders. 

Switch 2 Pre-cooling on/off Turns the pre-cooling system on/off 

3.2 Benchmarking 

The soft ice cream machine market holds a number of various actors whereof Ocean Powers 

most important competitors are The Taylor Company (2012) and Carpigiani (2012). These two 

producers of soft ice cream machines have an assortment of models which in turn have 

somewhat different control panels.  

 

Generally the panels communicate through pictures and symbols rather than with words, see 

Figure 4. This have great advantages, such as a quicker “decoding process” for the user. There 

are also economic benefits as the “language less” control panels do not have to be adapted to 

different markets.  

 

 

 Figure 4. A wordless control panel from The Taylor Company. 

When considering the design and overall attractiveness of the competitors’ control panels, it 

seems clear that effort has been made to make the designs clear, easy to understand and use. 

There are rounded shapes, “touch buttons” and the color schemes are restricted. 
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Figure 5. Control panels on a customer operated machine from Carpigiani. 

As can be seen above in Figure 5 this machine gives clear instructions via sketched symbols as 

well as written instructions on the control panel. The digital display gives the owner the option of 

deciding what language the machine should be operated in without the producer having to 

physically change the control panel. 

 

Looking at the presents of different buttons and indicators, and comparing these to the ones 

present on Ocean Powers control panel, it can be noted that they are fundamentally the same, see 

Figure 6. That is not surprising given the fact that the basic functions of the different machines 

are very similar. However larger digital displays are not uncommon in the competitors’ products, 

as can be seen in Figure 5. 

 

 

Figure 6. Most indicators and buttons on this control panel from Carpigiani have equivalents on Ocean Powers 

control panel. 

If other machines such as coffee machines are examined, it is clear that the technical and 

esthetical solutions applied are much more sophisticated, see Figure 7. The ambition to be 

modern and esthetically appealing seems to be greater and high tech solutions such as touch 

screens are common. 
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Figure 7. Espresso machine from Espressione (2012) equipped with a touch screen. 

3.3 Anthropometrics 

To design a device that is ergonomically beneficial it is important to investigate the 

anthropometric data of the contemplated users. These data can be found in anthropometric tables 

(see Table 3) which gives data in form of percentiles (Arbete och teknik på människans vilkor, 

2008). For example, the 95
th

 percentile states a measure that gives an interval in which 95
 
percent 

of the population belongs. 

Table 3. Anthropometric dimensions of Swedish adults, measured in mm. The table is based on data from Hanson et 

al. Applied Ergonomics (2008). 

Dimension Men Women 

 5% 50% 95% M s 5% 50% 95% M s 

Height 1669 1779 1902 1792 70 1562 1673 1789 1674 68 

Eye-level 1562 1657 1778 1665 68 1446 1553 1668 1553 66 

Elbow height 1020 1108 1181 1104 56 957 1044 1130 1042 52 

Length from elbow 

to fingertip 

422 487 524 484 27 392 436 479 437 26 

 

The head and neck position is essentially determined by the visual requirements of the task being 

performed and the placement of the object that is to be observed. Research has shown that the 

most restful angle between object and eye is 15 degrees below the horizontal line of sight (se 

Figure 8) ; however the angular range that most people prefer has been shown to be between 0 to 

30 degrees (Arbete och teknik på människans vilkor, 2008). 
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Figure 8. Eye sight in different angles (Black  Point Gas Supply Project, 2012). 

3.4 Cognitive and Visual Ergonomics 

As technology advances, complex systems become very difficult to manage. The fact that the 

systems more often are automated has created a gap between the operator and the functions that 

the system controls.  

 

For that reason it is very important for a designer to know what information should be presented 

and how it should be presented to achieve high user friendliness. There are a number of 

guidelines to use in order to achieve this (Arbete och teknik på människans vilkor, 2008). 

 

 Design the control panel so that information used often is easy to find and so that the user 

does not need to change the screen unnecessarily often.  

 It is important to minimize and organize the information presented to the user, because 

the human being finds it difficult to remember and process more than 7 (±2) procedures 

at the same time.  

 Make the control panel easy to read. The readability is increased if high contrast, good 

lighting and the right angle is used.  

 The information on the screen should if possible, be similar to the variable being 

described. For example, if a temperature is the variable, it should be illustrated with a 

thermometer. 

 Always provide feedback for the users actions. Visual and (sometimes) auditory signals 

should be presented with every user interaction to confirm that the software is responding 

to the users input and to communicate details that distinguish the nature of the action.  

Some additional questions the designer should be asking him or herself when concerning 

interface design according to the book Arbete och teknik på människans vilkor, 2008 is: 

 Is the interface understandable? 

http://tyda.se/search/interface
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 Does the interface give a good look at the machines status? 

 Does the information shown in the interface comply with reality? 

 

3.4.1 Gestalt and Layout Theory 

Gestalt Theory (Figure 9) states that visual controls and information elements that are used 

together should be near each other. Similarly controls that have the same meaning or function 

should be similar looking. This helps in making control panels clear and easy to understand, even 

though they present many different operating devices to the user (Arbete och teknik på 

människans vilkor, 2008). 

 

 

Figure 9. Gestalt theory and its four categories (Holli Renae Johnson Design, 2012). 

The layout of a Control Panel a document or a homepage is important as it gives the viewer an 

idea of what kind of content it is trying to communicate. For example, a landscape layout is 

calmer and less active than a portrait layout (Linda Rydh, 2012). A symmetrical layout is again 

calmer and less tense than an unsymmetrical layout. It is clearer and easier to read, and widely 

associated with beauty. 

 

3.4.2 Colors 

Color, including patterns, is a powerful communication tool. In fact it is so powerful that color is 

easy to misuse or overuse. Designers must, therefore, understand colors function so as to use it 

with proper skill and sophistication. Some of the most important tasks color can accomplish are 

emphasizing important information, identifying subsystems or structures, portraying natural 

objects realistically and increasing clarity or comprehensibility. 

 

In general no more than four colors should be used in the same interface. It is particularly 

important that reds and greens are not used together because color blindness is a common 

handicap (Arbete och teknik på människans vilkor, 2008). It is also important to use the same 

color-coding throughout the whole product. Colors also have different perceived meanings, see 

Table 4. 
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Table 4. Colors and their perceived meaning (Arbete och teknik på människans vilkor, 2008). 

 Symbolizes stop, danger, warmth, fire 

 Symbolizes warning, slow, testing. 

 Symbolizes on, OK, keep going. 

 Symbolizes cold, water, calm. 

3.4.3 Symbols 

Symbols can be used instead of text and letters. However this assumes that the symbol is well 

known and unambiguous. Symbols are easy to understand regardless of which language the user 

speaks. They can be seen easily from a distance and if the symbol gets partly ruined it will still 

be possible to understand its overall message. It is however important to remember that symbols 

can be perceived differently depending on the culture of the viewer (Arbete och teknik på 

människans vilkor, 2008). 

3.4.4 Alphanumeric Information 

Letters and numbers are also symbols, even called alphanumeric information. These can be 

presented alone or be put together into a text shown in the interface to communicate with the 

operator. It is important that the text have the right size so that it can be understandable from 

different distances.  In Table 5 can guidelines of how text information should be presented be 

found.  

Table 5. Recommended height for letters and numbers (Sanders, M S and McCormick, 1987) 

Character height = 1/200 legibility distance 

Character height for lower case letters = 2/3 character height for upper case letters 

Character width = 2/3 Character height 

Distance between letters = 1/5 character height 

Distance between a word and number expressions = 2/3 character height 

3.4.5 Light and Contrast 

The body follows the eyes and therefore as the distance and angle of items being looked at 

increases or changes, the body may assume uncomfortable positions. Because of that fact good 

visual ergonomics is essential to promote a comfortable work environment. In order to create a 

good ergonomic control panel that is comfortable to look at, there are a few points to take into 

consideration. 

 

 Light from windows and overhead fixtures can cause glare on a screen. When designing a 

screen it is for that reason important that the screen has the ability to be angled so that the 

glare can be avoided.( Swedish Work Environment Authority, 2012) 

 Characters on a screen should be well-defined, large and have sufficient contrast (Nokia, 

2012). 

 The frame of a screen should be slightly darker than the large areas on the screen. 

However, it should not be too dark as high contrast can result in the user being 

http://tyda.se/search/Swedish%20Work%20Environment%20Authority
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temporarily blinded until the eyes has time to adapt to the new color (Safe computer tips, 

2012). 

 High contrast should be used comparing background and symbols or letter, while the 

contrast between the background and the surroundings, for example a frame of a screen, 

should be lower (Colors on the Web, 2012). 

 The surrounding light can change from situation to situation. It can also alter due to 

changes in light during the day. In other words, the brightness of a display needs to be 

easily controlled and altered (Arbete och teknik på människans vilkor, 2008). 

 

 



13 

 

4  RESULTS FROM DEVELOPMENT METHODS 

This chapter incorporate results from development methods, such as observations, interviews, 

brainstorming and a hierarchical map. It also includes the information about the touch screen 

option and Normans model. 

4.1 Interview and Observations 

The observations of the soft ice cream machine provided interesting facts and broader general 

knowledge about the machine and its functions. One major conclusion from working with the 

machine was that the ammeter, showing how much power the engine needed to rotate the beater, 

was difficult to understand.  

 

It is somewhat inappropriate given the fact that restaurant staff most likely cannot draw any 

valuable conclusions from an ammeter; it’s more likely to confuse them. A green light, for 

example, indicating that the ice cream mixture had reached the desired consistency would 

probably be sufficient. 

 

During an interview with Rickard Cederwall, former business developer at Ocean Power, he 

pointed out a number of shortcomings in the current control panel design, as well as some 

personal thoughts on what could be improved. His major concern was the button labeled 

“manual”.  

As mention earlier this button allows the compressor to stay on even though the ice cream 

mixture has reached the desired consistency, set by the user. This can result in a “frozen 

cylinder” meaning that the ice cream mixture freezes into an ice block, which can potentially 

harm the ice cream machine.  

 

According to him there is no actual use for the manual button. In other words it might be wise to 

consider removing it from the control panel, so that the risk of a break down is minimized.  

Another issue according to Cederwall is the switches at the panels’ two bottom corners. One of 

these switches is the power switch for the whole system and the other one controls the pre-

cooling system. The switches look identical and there is no good indication of what they 

regulate.  

 

Cederwall said that he perceived the current control panel as somewhat unclear, unattractive and 

difficult to understand.  He also drew attention to the fact that the cleaning of the machine is a 

time consuming process and that the machine itself does not provide any information on how 

often it needs to be cleaned or how it should be carried out.  

 

As an example of the problem he shared an anecdote about a Chinese restaurant owner whose 

customers got sick after eating his soft ice cream.  When a technician was sent to the restaurant 

to investigate the problem, it was discovered that the owner had not read the manual and simply 

did not know that the machine needed to be cleaned.  

 

Given these problems, Cederwall stated that he had an overall positive attitude towards a 

modernization on Ocean Powers control panel. 
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4.2 Brainstorming 

The brainstorming sessions lead to various solutions that could be divided into two major 

categories. The first category was control panels similar to the current one, but with revised 

designs. The other category was digital displays both with and without touch screens. 

 

Because of Ocean Powers need of modernization and attractive design it was decided that the 

digital display option was the most appropriate, even if it would lead to higher production costs. 

On the other hand it would mean that the displays could easily be adapted to different languages, 

which would result in economic benefit.  

 

It could also be adapted to situations where the customer operates the machine themselves. By 

adding a password to the group of functions that the customer does not need to be concerned 

with, the same machine could be used both as an employee and customer operated device. A few 

suggestions of how the touch display could look were sketched, see Figure 10.  

 

 

Figure 10. Sketches of the interface and the control panel. 

4.3 The Hierarchical Map 

The fact that a digital display was to be used enabled the display to perform a broad range of 

tasks, without giving an unorganized impression. However, when tasks are grouped into 

categories, it is very important that this grouping is made in a logical way, so that the user 

intuitively knows where to look for the different functions. In order to ensure this, a hierarchical 

map was developed, see Figure 11. 
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The map contains three main categories: ”Information/Status”, “Settings” and “Ice Cream”, 

which will be presented at the startup screen. If the user presses “Information” a new page 

appears with buttons that will lead to pages that indicates the Ice cream mixtures temperature, 

how much of it that is left in the cylinder, statistics about the machines usage as well as the date 

and time. 

  

If the user wants to change the machines settings it can be done in the category “Settings”. To 

get an ice cream the user presses the Ice Cream button. A new page will appear where the user 

can choose flavor and size of the ice cream. The categories and subcategories have been 

designed with inspiration from mobile phones and their interfaces. This is because it is beneficial 

if the user recognizes the logic behind the interface and the categories from the start. 

 

Several changes have been made to the first hierarchical map. For example, there was initially 

supposed to be two subcategories under “Ice cream”. On the first screen the user would choose a 

flavor on the next screen the size of the ice cream.  

 

This would give a very clear and easy procedure, but for an employee using the machine daily, it 

might be annoying to go through these selections every time. If the two selections are combined 

on one page, it would mean that if the customers’ order is the same as the previous customers, 

the user can push “start” immediately. The hierarchical map can be found in a larger format in 

Appendix B. 

Figure 11. A hierarchical map with the categories and subcategories which the display incorporates. 

4.4 The Touch Screen Option 

Since some of the categories will have a number of subcategories, it means that certain functions 

will require at least two or three selections before the desired subcategory is reached. To perform 

this actions on a digital display with regular “up and down buttons” the user would have to set 

the marker to the desired category using the up and down buttons and then push a “select” button 

to confirm the choice. This will have to be repeated for every subcategory. 

 

A way of minimizing the steps and the time needed to make these selections would be to use a 

touch screen. It would mean that the user could select the desired subcategory immediately 

instead of having to move a marker. 

 

A touch screen would also give Ocean Power a great competitive advantage as no other soft ice 

cream machine producers use this technology today. At the same time, the price of touch screens 

is constantly decreasing and they are nowadays common in for example coffee machines. It 

should only be a matter of time before touch screens are a standard device in machines that 

require human-technology interaction. 
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Another advantage of using a touch screen is that the symbols can be developed and used more 

creatively. To get an idea about which symbols that would be suitable for the interface a research 

was made on current symbols already used in products on the market. In the research products 

such as computers, cell phones and other screens were observed and the relationship between 

symbols their functions were analyzed. Since it is beneficial if the users recognise the symbols 

from other interfaces, inspiration was particularly taken from cell phones, which are often 

operated by touch screens and many people use in their daily life.  

4.5 The Norman Seven Step Model 

It is very important that the user get confirmation on his or hers actions when using a touch 

screen. This can be achieved in a number of ways using lights and sounds. In order to understand 

on which actions the user might need confirmation the Norman Seven Step Model (Table 6) was 

applied. 

Table 6. Normans Model on the soft ice cream machine 

 Normans Steps Employees actions/steps during a work day 

1 The user sets a goal Serving ice creams to customers 

2 The user wants to achieve the goal Using the machine 

3 
The user prepares a sequence of actions to be 

able to achieve the goal. 
Setting up the machine, cleaning it  

4 The user fulfills the action Pushing a button to get the ice cream out 

5 The user receives status after fulfilled action. Ice cream is dispensed 

6 
The user evaluates if the results of the actions 

are consistent with the expectations. 
Did it work, did the ice cream turn out ok? 

7 The user evaluate if the goal was achieved. Could the ice cream be served to the customer? 

 
This whole method can be applied on single processes, such as the cleaning of the machine, or 

the action of looking for a certain function in the menu. By going through these steps for the 

machines different functions the interface will maintain a high level of quality from a cognitive 

ergonomics perspective. 

 

For example, when deciding to set the time on the machine the user will, according to step 

number 5, need to be notified if she is on the right way when touching the “Settings” button. 

When she has set the time, she will feel the need to confirm that the time is now set correctly.  
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5 RESULTS FROM VISUALIZATION METHODS 

This chapter contain results and pictures from the visualizations methods. 

5.1 Hardware Model 

The complete physical product was illustrated with a model in Rhinoceros 4.0. This model gives 

the user an idea of how the product will look together with the soft ice cream machine. The 

Rhino model is illustrated in Figure 12. 

 

 

 

   

  Figure 12. Pictures rendered in Rhinoceros and retouched in Adobe Photoshop. 

 
5.2 Software Model 
The programming resulted in a prototype which shows the intended layout, graphics and 

functions of the touch screen. It is however important to note that the prototype is not 
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programmed to carry out the functions, only to indicate the location of these functions in the 

hierarchy.  

 

A number of programming options were evaluated and it became clear that the cheapest and best 

way of demonstrating these functions was to program the prototype for an Android operative 

system. The program could then be run on a regular Android touch pad, see Figure 13. This 

gives the viewer a realistic idea of what the interface could look like and how it would work, 

including the feeling of using a touch screen for controlling the machine.  

 

 

Figure 13. The programmed interface demonstrated on an Android touch pad. 

However, the final product will not be programmed for a touchpad running on an Android 

operative system, so this model cannot be altered into a functioning control panel connected to 

the soft ice cream machine. There are also a few differences in the prototype interface compared 

to the real interface because of how the Android system is built and the buttons present on the 

hardware that the android system is run on. 

 

5.2.1 Java Programming for Android 
Before the programming could be initiated, the team members had to learn how to program Java 

and how to apply Java for an Android operative system. This was mainly achieved by studying 

tutorials from The New Boston (2010) and searching for solutions on certain problems using 

online forums. These forums was found using Google (2012).   

 

The programming was carried out in a program called Eclipse Classic 3.7.2 (2012), which 

primarily helps the user to keep track of files, links between files and to remember various 

commands.  There are three essential types of files used when coding for Android; 

1. Classes/activities. Each new “page” or “view” is an activity that needs to be defined in 

the Android manifest. These files contain all programming concerned with any kind of 

actions that the program is to carry out. 

 

2. The Android manifest. The device running the program will consult this file to decide 

what activity to open when the program is started. All activities need to be defined here, 

or they do not “exist”. 

 

3. Layout files (Android xml files). These files contain all information concerned with 

graphics such as texts, backgrounds, pictures, buttons etc. The layout files are called by 

the activities.  

 

http://www.eclipse.org/downloads/packages/eclipse-classic-372/indigosr2
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Figure 14. The programming structure of the Android program. 

   

In addition to these files, Eclipse will store the pictures, sounds and other files that might be 

needed, and upload them to the target device together with the rest of the files. To create some of 

the desired special effects, additional types of programming was needed. For example, most 

activities will “finish” after a certain amount of time or when the user proceeds to the next step, 

in other words “kill” themselves.  This is a very important function as the activities otherwise 

will “stack up” and use more of the devices memory than necessary. A more detailed version of 

the programming structure in Figure 14 can be found in Appendix C.  
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6 RESULTS FROM EVALUATION METHODS 

This chapter contain results from the evaluation methods with answers from test users testing the 

current control panel and the proposed design. 

6.1 Survey Results 

When the evaluation survey was carried out five test users were asked to look at the two different 

control panels and the machine. The test users were asked to carry out six different tasks. The 

time it took for the test users to initiate their actions was measured. It was observed if the test 

user consulted the manual and if the task was done properly.   

 

Generally it took between 5 to 15 seconds for the user to do anything at all on the original 

control panel. This can be compared to 1-3 seconds on the new control panel, which indicates 

that the Start Menu is very intuitive. 

 

When comparing the time it took to finish a task, it was ranging between 10- 40 seconds on the 

old control panel, and about 2-4 seconds on the new. It should also be noted that the test users 

often completely failed to carry out the task using the old control panel. 

 

Some general comments made in the survey was that the users prefer to use “trail and error” 

rather than consulting the manual. They also said that they thought that the new control panel 

was easy to understand and that it felt familiar. The color scheme was perceived as “happy” and 

that they preferred the touch screen compared to the old design. 

 

The full surveys and answers can be found in Appendix D. 
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7 FINAL CONCEPT  

In this chapter the software and hardware of the final concept is presented.  

7.1 Software 

This section will present the options and solutions developed for the interface of the touch 

screen. The choice of using a touch display enables several useful functions to be incorporated. 

These functions will range from cleaning programs to information about the machine and its 

usage. On major change is that the “Manual button” has been removed completely, as it has no 

essential function and can cause a machine break down. 

 

7.1.1 Symbols 

Information that is used often should be easy to find and understand. Therefore, all the functions 

of the interface will be illustrated with symbols.  

 

The symbols are designed so that the user easily can understand their meaning. The button that 

operates the ice cream function is illustrated with an ice cream symbol. The settings category is 

symbolized by a hammer and a wrench and to illustrate the function that gives information about 

the machine, such as temperature and statistics, a symbol with an “ i” representing information is 

used. 

 

A symbol looking like a measuring cup will be used to indicate the level of ice cream mix left in 

the cylinder. The level of mixture in the symbol will decrease proportional to the level in the 

machine. The machine will measure the level of mixture using a floating magnet and a sensor 

that registers the magnets position. Another symbol found in the interface will be an animation 

that shows how close the machine is to be ready to produce ice cream, Figure 15. 

 

 

Figure 15. This symbol appears on the screen when the machine is cooling the ice cream mix. 

This animation will only appear when the machine is busy with cooling the ice cream mix to a 

suitable consistency, and will gradually fill up with color as the ice cream mixture is reaching the 

desired consistency. 

 

 

7.1.2 The Settings Menu 

This menu hold all function concerned with the settings of the machine. The layout is illustrated 

in Figure 16. 

 

Cleaning – When turned on and off the display will automatically ask the operator if a cleaning 

procedure is wanted. This is a good way of reminding the user that regular cleaning is needed to 

keep the machine hygienic, which proved to be important during the interview with Cederwall. 
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The cleaning program will lead the user through the steps of the cleaning procedure. When one 

step is finished the user will press “next” to get to the following instruction. This mode can also 

be reached through the Settings Menu should the operator want to clean the machine 

additionally.  

 

Start up of the cooling system – After the user has been asked whether or not he wants to run the 

cleaning program, the next question will be if the cooling system should be turned on. This can 

later be regulated under the Settings Menu. The pre-cooling system is completely manoeuvred 

from the settings menu as it is not a vital part of the machines function. 

 

Consistency – This option can be found under the Settings Menu and the user will be able to 

choose a consistency ranging from soft to hard. The ammeter will use this setting to decide 

whether or not the ice cream is ready. The chosen consistency will be translated into a resistance 

(Ω) and when the beater is affected by this resistance, measured by the ammeter, the ice cream is 

ready and the machine will communicate this to the operator. 

 

Other settings – The Settings Menu will also allow the user to set the language, color scheme, 

time and date.  In addition to this there will be settings for light and sounds. The user will be able 

to set the brightness of the screen to a comfortable level as well as turning of the sounds if he so 

wishes. 

 

 

Figure 16. The settings menu and its icons. 

7.1.3 The Information Menu 

This menu provides information about the machines status. The user will be able to find the 

current temperature of the ice cream mixture, the level of mixture left in the cylinder, statistics 

about how much ice cream that has been produced, time passed since latest start up and the time 

and date. Figure 17 shows the layout of this menu. 
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Figure 17. The information menu and its icons. 

7.1.4 The Ice Cream Menu 

When the user pushes the ice cream symbol on the Start Menu, a new menu providing size and 

flavor options will appear. This menu is presented in Figure 18. 

 

Choosing size and flavor – The Ice cream menu will ask the operator to choose the size and the 

flavor of the ice cream. These options will be placed in the same screen and the previous 

selections so that time can be saved when two following customers ask for the same, or a similar 

order.  

 

The start up screen – When the cylinder is cooling the ice cream mixture, the machine cannot 

dispense ice cream. In this state a start up screen will be showed when the user tries to reach the 

Ice Cream Menu. This screen will show a symbol illustrating the time left until the machine is  

ready.  

 

Figure 18. The Ice cream menu, were the customer choose flavor and size. 
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7.1.5 Layout and Color Choices for the Interface 

The color scheme of the interface was chosen with consideration to the points made in section 

3.4.2. The choices of colors also reflect Ocean Powers graphical profile that they use in their 

logotype and homepage. The background has been set to a softly graded red color, giving a three 

dimensional feeling to the interface. This is further enhanced by the shading of the buttons, 

which makes the virtual buttons look real and will make the interface more intuitive. 

 

The bright turquoise color of the buttons will catch the user’s attention and at the same time 

symbolize “cold” and “calmness”. The letters are white with black shading and the symbols are 

white with black contours, all in order to make the contrast to the turquoise buttons high.  

 

 

 

Figure 19. The home menu with buttons for the three major categories. 

 

This default turquoise and red color scheme can be changed between a number of predefined 

color schemes  if the user so wishes. This could be suitable if the machines outside is decorated 

with prints or colors- it would enable the client to have a matching display. The color scheme 

options will be reached through the “Settings menu”. 

 

As seen in Figure 19, a symmetrical layout will be used as it makes the content clearer and easier 

to interpret. The orientation is in addition to this set to a landscape view (horizontal), which 

makes the overall impression calmer and less tense than if it was vertical. These layout options 

will be used throughout the displays interface.  

 

In accordance with Gestalt theory, the buttons are grouped close together to have the user 

perceive them as a unit. 

 

7.1.6 Brightness of the Screen 

One way of achieving a brightness level suitable for changing conditions is to have the display 

change its brightness automatically. This would however require sensors measuring the 

surrounding lights to be incorporated, which would be somewhat costly.  

 

Another cheaper way is to let the user adjust the light through a regulator. This would logically 

be placed in the Settings category and would in other words be very easy to reach. An advantage 
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of this choice is that the user can decide what is suitable for his or her eyes as vision alter greatly 

between individuals. 

 

A third option is to use both the previous ideas together. That is, an automatic system that the 

user can adapt to his wishes. However, at this point the simplest option will be chosen, that is the 

manual control without sensors. 

 

7.1.7 Confirmations on Actions 

As shown in section 4.5 it is important that the user receives confirmation when he has 

succeeded, or failed, in carrying out and action. This can be achieved through a number of 

different tools, of which sound and changing color are two examples. 

 

When pushing a button there will be a light “click sound” so that the user receives auditorial 

confirmation that the screen has registered his action. However, when touching buttons in the 

interface, the button will also be highlighted. In other words, the auditorial confirmation is only 

an addition to the visual. 

 

Visual confirmations will be used when for example turning on the pre-cooling system and the 

regular cooling system.  These controls will be found under the Settings category. The selected 

option will be highlighted with a bright green color to indicate that it is active, see Figure 20. 

When pushing “Done”, the “Done button” will be highlighted and the user will automatically be 

sent to the previous menu screen, so that he or she knows that the selections have been 

registered. 

 

 

Figure 20. The cooling systems on and off systems. 

 

7.1.8 Size of Letters 

The minimum recommended size of the letters used in the interface was calculated to 2,62 mm. 

The calculations and assumptions made can be found in Appendix E.  

 

This recommendation will however be overlooked when it comes to the titles below the buttons 

on the menu pages. The idea is that the user should understand the buttons function by looking at 

the symbols; the titles are only intended to be a complement. Therefore, it was decided that they 

could be slightly smaller, benefiting the overall harmony of the layout. 
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7.2 Hardware 

 
7.2.1 Recommendations for Placement of the Touch Screen 

As demonstrated in Figure 6, Section 3.3 the recommended placement area is just below the 

horizontal line extended from the height of the user’s eyes. This area can be expanded because of 

the user’s ability to angle his neck. It is however important to emphasize the fact that it is 

preferred to angle the neck downwards rather than upwards, from an ergonomic point of view 

(Visual Ergonomics in the Office, 2012). 

 

Another reason to keep the placement of the control panel relatively low is that the users will 

need to interact with the display by touching it. This means that the users will need to lift their 

arms to reach the control panel and it would be beneficial if it is placed at shoulder height or 

lower, as this will result in an ergonomically correct body position. 

 

In order to develop a solution that satisfies these two recommendations, compromises had to me 

made. To prevent the shortest users from having to tilt their head upwards in an unergonomic 

position, the control panel will be placed in an appropriate height for them. 

  

In other words, the displays top part will be placed at maximum height equaling the women’s 5% 

percentile eye level, which is at 1446 mm. However, some of the machines produced by Ocean 

Power are actually lower that this, which means that this height simply is a statement of the 

maximum suitable height from the floor. The taller users will be able to tilt the display in order 

to find a comfortable angle without reflections. 

 

Since a horizontal distance between the users’ body and the display has been approximated 

(Appendix E) the angle needed to satisfy the taller users visual needs can be calculated.  This is 

shown in Appendix F. The calculations show that the display should be able to tilt at least 39,7 

degrees. The actual angle needed might however need to be slightly larger than the calculated 

angle, as some machines are lower that the recommended placement height of the display. 

 

7.2.2 The Touch Screen’s Joints 

The touch screen needs to be able to tilt and therefore will have to be jointed. Due to the 

placement discussed above the display only needs to be tilted upwards. This means that a joint at 

the top of the display will be sufficient and that the display will be able to tilt without colliding 

with the ice cream machine’s outer surface. 

 

An approximated weight of the screen would be 0,2-0,4 kg looking at available tablets and 

displays on the market (Elgiganten, 2012). A common solution when producing tilting displays 

that stays in a desired angle without additional support, is friction joints. Examples of products 

where these joint are commonly used are laptops and cameras, see Figure 21. 



27 

 

 

Figure 21. A computer from Asus and a Camera from Sony using friction joints. 

It is important to note that the friction in the joints needs to be higher that what would be needed 

just for holding the weight of the display up. This is due to the fact that the display will be 

touched and somewhat pushed downwards when the user is operating it. The user would most 

likely be frustrated if the display changed its position too easily while being operated. 

 

7.2.3 The Touch Screens Frame and its Buttons 

The touch screen will have a frame that enables the user to tilt the display without touching the 

touch sensitive area. This frame should be approximately 1 cm wide on each side of the screen, 

except on the right hand side where three buttons (physical, not virtual) should be placed. This 

side will be approximately 2 cm wide. 

 

The tree buttons will provide the user with the most essential functions. The first one will serve 

as a “home” button and will take the user directly back to the start menu. The second button will 

allow the user to go back one step to the previous menu and the last one will turn the touch 

screen on and off. 

The symbols for these buttons have been inspired from mobile phones and computers so that the 

user easily recognizes them see Figure 21. 

 
Figure 22. Symbols on the frame of the screen. 

 

 

7.2.4. Color of the Touch Screens Frame 

It is important that the contrast between the frame of the touch screen and the color of the screen 

software’s background is not too high. This is because the eye has to adapt differently to 

different colors. Any buttons on the frame of the touch screen would make this even more 

important as the user frequently would have to vary his focus from the touch screen to the frame. 
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As the software’s default background is set to a faded color of red, it would be beneficial if the 

frame of the display had a, brightness wise, darker color. A polished metal case could for 

example be appropriate, depending on the color and material chosen for the rest of the soft ice 

cream machine. 

 

7.2.5 Size of the Touch Screen 

As the control panel will be attached to the machine, the user will generally operate the touch 

screen from a distance longer than that of a cell phone with touch technology. If the screen and 

its letters and symbols are too small, there is a risk of the user bending towards the screen into an 

ergonomically unfavorable position. 

 

As calculated in Appendix E the letter needs to be at least 2,62 mm high. To fit these letters and 

the interface design on the screen, it needs to be larger than the screen on a general touch cell 

phone (usually 3-3,5 inches). 

 

However, the size of the touch screen is also a question of cost, and a larger display results in 

higher production costs. Another factor to take into consideration is that the display needs to fit 

on the ice cream machines front without being in the way of the machines vital functions. 

 

Given these facts, a possible and realistic size of the display would be between 5,5-8 inches, 

measured diagonally across the screen. The exact size of the ultimate screen depends on how the 

above mentioned factors are valued in comparison to each other.  
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8  DISCUSSION AND CONCLUTION 

In this chapter this Bachelor Thesis is discussed and the conclusions of the thesis are presented.   

8.1 Discussion 

The project group are satisfied with the final result of this Bachelor Thesis. At the start up phase 

of the project a time plan was set up and it has been followed throughout the project. This has 

enabled the team members to spend appropriate amounts of time on each part of the project. 

 

None of the project members had ever worked with interface design earlier but by studying and 

applying design theories the group feels that the interface turned out professionally looking and 

well functioning. Neither did the group have any previous experience of java programming or 

someone to consult when experiencing problems. This lack of knowledge was however 

overcome by ambitious studies and inventive solutions. 

 

In the development phase the group chose to rather converse about different options and evaluate 

their pros and cons through discussion than using evaluation matrixes. This felt more natural as 

the project group consisted of only two members. The group could also have made more 

exhaustive investigations about the present design of the control panel through for example user 

surveys. However, the interview with Cederwall, combined with the fact that the project group 

tried operating the machine themselves, gave an insight about the control panels’ flaws that was 

considered deep enough. 

 

One important fact that needs to be considered is that the anthropometric data used is based on 

Western populations and in other words might need to be somewhat revised when dealing with 

the Asian market. On the other hand, the recommended measurements in this report are all 

calculated with a sufficient a margin of error which means that the need for revision most likely 

is negligible. 

 

When considering the design of the control panel, it needs to be noted that it is adapted to the 

western design standards, which are very plain and simple and it might not be compatible with 

the Asian design preferences. The cultural differences also means that the symbols used in the 

interface might translate differently into these markets. This is however easy to fix due the fact 

that the digital symbols are simple to change.    

 

The evaluation surveys showed that the symbols are generally perceived as recognizable and 

logical. The fast and correct interactions from the test users show that the subcategories are 

organized logically and intuitively. It could have been interesting to place some of the 

subcategories directly on the start screen for faster interactions. On the other hand, this would 

give a less organized impression and might not be overall beneficial. 

 

The report gives recommendations for the hardware part of the touch screen, but it is important 

to emphasize the fact that these are only guidelines. The interface designed requires three buttons 

on the side of the touch screen, which means that the screen would have to be custom made for 

Ocean Power. This will probably be very expensive and an alternative way of achieving a similar 

result is to simply buy a standard touch display and incorporate the three buttons into the 

interface as a “fixed part” on the side of the screen. 
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Since the manufacturing of the touch screen is not an aspect considered in this report, the choice 

of appropriate touch screen technology has not been evaluated. It is important to choose a 

technology that will function even if the machine is cold, if the surrounding air is humid and that 

will be easy to keep clean. 

 

Given the feedback gained from the evaluation surveys, it was clear that the users did not consult 

the manuals unless the absolutely had to. This behaviour can be fatal. If the user for example 

tries pushing “manual” on the original control panel and does not know the function of it, the 

machine might break down. On the new control panel, Touch Glaciem, the user is guided 

through the important functions and information is presented to them when needed. In addition 

to the clear and intuitive interface functions that are easy to misinterpret as been refined or 

removed. 

8.2 Conclusion 

Based on the objectives of this Bachelor Thesis, the following conclusion can been drawn: 

 

 The control panel has been given a modern and appealing design, which has been 

confirmed through the evaluation surveys 

 The control panels new design is ergonomic, both in a cognitive, visual and 

anthropometric aspects 

 The control panel is intuitive and user friendly with extensive use of symbols to describe 

the machines functions. The effectiveness of this can be proved both through design and 

visual ergonomics theories and the evaluation surveys. 

 The control panel can be understood only by looking at the symbols, independent of what 

language the user speaks. In addition to the symbol there is a written explanation below. 

The language for the explanations can be changed under Settings/Language.  

 

In addition to the goals stated in section 1.5 a number of supplementary positive effects were 

achieved. Some of these are: 

 The user is now reminded about the cleaning process when the machine is started. It also 

leads the user through the steps of the cleaning process, so that no step is forgotten about. 

 The simple and intuitive touch screen allows the machine to be “locked” so that it can be 

used in a “customer operated” environment. In other words, the interface could be locked 

so that only the Ice Cream Menu is available. 

 The new control panel gives the user confirmation on his or her actions 
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9 RECOMMENDATIONS 

In this section recommendations for future work will be suggested. 

9.1 Recommendations for Future Work 

The next step in a continued project would be to investigate the market for touch screen displays. 

A choice would have to be made weather or not to choose a custom made or standard display.  

Once the display is chosen, the graphics for the function connected to sensors in the machine 

would have to be developed. The java codes and graphics files would then have to be 

reconstructed in order to work on the new display. Furthermore the all functions that has been 

simplified in the model, for example Languages, Color Schemes and so on, needs to be 

programmed. Finally the functions needs to be connected to the machine and its sensors and 

switches. 
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APPENDIX A - SPECIFICATION OF REQUIREMENTS 

This document reflects the intent of the project group, as well as the standard and functions that 

can be expected by Ocean Powers machines. 

 

Functional/Technical Requirements 
 

 The user should be able to maneuver the machines all vital functions through the control 

panel. 

 The size of the control panel should be proportional to the size of the ice cream machines 

front, big enough for the user to easily operate but without being in the way. 

 The placement of the control panel should be adaptable to suit different body heights 

among the users. 

 It is preferable if the control panel is cheap to manufacture or buy. 

 The control panel has to be safe to use. 

 

Design Requirements 
 

 The control panel should be very easy to use and intuitive. 

 The control panel should if possible be adaptable to different languages without great 

costs. 

 The control panel should be visually attractive. 

 The control panel should enhance the overall attractiveness of the machine and help it 

look more modern. 

 The control panel and its placement should be ergonomically designed and attention 

should be paid specifically to the cognitive ergonomics of the product.   
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APPENDIX B – HIERARCHICAL MAP 
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APPENDIX C – PROGRAMMING OVERVIEW 
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APPENDIX D – SURVEY 

Table I. Test user 1, Male 24 years, current control panel. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the user 

consult the 

manual?  

Is the task done properly? 

Start the machine. 8 sec - No No, the user hits both the on/off 

switch and the pre cooling switch. 

Start the pre-cooling system. 15 sec - No No, The user presses “auto” 

Make the machine produce an 

ice cream with chocolate 

flavor. 

5 sec 38 sec No Yes, first the user presses auto. When 

he does not get an ice cream the user 

tries one of the dispensers until he 

gets chocolate ice cream 

Change the ice cream 

mixtures consistency into 

medium. 

6 sec 11 sec No Yes, the user hits the right button but 

does not know what the numbers 

stand for.  

Check how much ice cream 

mix it is left in the machine. 

- 20 sec No Yes, the user checks the top of the 

machine. 

The machine needs to be 

cleaned, what do you do? 

8 sec - No No, the user presses Clean and thinks 

that the machine is cleaning itself.  

Questions     

What do you think about the 

control panels design? 

   “Ugly design, confusing and hard to 

understand, it’s annoying.” 

Are the buttons on the control 

panel easy to understand? 

   “No! What is auto? I did not get an 

ice cream when I pressed it. And 

what is manual?” 

Other comments    “I don’t check in the manual, it’s too 

complicated, I’m testing instead.” 

   

 
Table II. Test user 1, Male 24 years, Touch Glaciem. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the user 

checks in the 

manual?  

Is the task done properly? 

Start the machine 1 sec 2 sec No Yes. 

Start the pre-cooling system. 2 sec 3 sec No Yes. 

Make the machine produce an 

ice cream with chocolate 

flavor. 

2 sec 3 sec No Yes. 

Change the ice cream 

mixtures consistency into 

medium. 

2 sec 4 sec No Yes. 

Check how much ice cream 

mix it is left in the machine. 

2 sec 3 sec No Yes. 

The machine needs to be 

cleaned, what do you do? 

1 sec 2 sec No Yes. The user finds the right button 

and the instructions. 

Questions     
What do you think about the 

control panels design? 

   “The design was nice, a happy design 

with bright colours. It’s looks and 

feels familiar.” 

Are the buttons on the control 

panel easy to understand? 

   “Yes, easy to understand without 

reading, the symbols are 

recognizable.” 
Other comments    “I like this design much better than 

the first one I tried.” 
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Table III. Test user 2, Female 17 years, current control panel. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the user 

consult the 

manual? 

Is the task done properly? 

Start the machine. 6 s 7 s  Turns on both switches 

Start the pre-cooling system.    No. Already started due to the 

confusion with the first task 

Make the machine produce an 

ice cream with chocolate 

flavor. 

4 s 6 s  Yes, Tries the three dispensers 

randomly 

Change the ice cream 

mixtures consistency into 

medium. 

4 s 6 s  Scans the display and tries the up and 

down buttons. Feels confused with 

the number presented as she does not 

know what would be considered 

medium 

Check how much ice cream 

mix it is left in the machine. 

7 s 20 s  Scans the display for a suitable 

choice. Asks if the “condition” 

indicators are correct.  Finally checks 

the top of the machine. 

The machine needs to be 

cleaned, what do you do? 

3s -  No. She presses clean and thinks that 

the machine cleans itself. 

Questions     

What do you think about the 

control panels design? 

   “Complicated and difficult to 

understand.” 

Are the buttons on the control 

panel easy to understand? 

   “The up and down buttons for 

consistency are good. But the rest are 

not.” 

Other comments     

   

 
Table IV. Test user 2, Female 17 years, Touch Glaciem. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the 

user checks 

in the 

manual?  

Is the task done properly? 

Start the machine 1 s 1 s   

Start the pre-cooling system. 2 s 5 s  Yes. She tries the ice cream menu 

first. Then goes back to the start 

screen and then presses settings. 

Finds the cooling subcategory and 

makes the correct settings. 

Make the machine produce an 

ice cream with chocolate 

flavor. 

1 s 2 s  Yes 

Change the ice cream 

mixtures consistency into 

medium. 

1 s 3 s  Yes 

Check how much ice cream 

mix it is left in the machine. 

1 s 4 s  Yes, Tries settings first. Then goes 

back and tries Info instead. 

The machine needs to be 

cleaned, what do you do? 

1 s 2 s  Goes directly to settings, finds the 

right button and the cleaning 

instructions.  
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Questions     

What do you think about the 

control panels design? 

   ”Much clearer, much more fun to 

operate!” 

Are the buttons on the control 

panel easy to understand? 

   “Yes, I understood the function of 

most buttons only by looking at the 

symbols.” 

Other comments    “It looks nice and feels modern. I 

like that it can be understood without 

a manual, I never read them 

anyway.” 

 

 

 
 

Table V. Test user 3, Female 46 years, current control panel. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the user 

consult the 

manual? 

Is the task done properly? 

Start the machine. 8 s 8 s  Yes. The user turns on the right 

switch by guessing.  

Start the pre-cooling system. 2 s 2 s  Yes. Turns on the other switch. 

Make the machine produce an 

ice cream with chocolate 

flavor. 

6 s 9s  Yes, Tries the dispensers until she 

gets the right flavour.  

Change the ice cream 

mixtures consistency into 

medium. 

4 s 6 s  Yes. But has to go thru all the 

different consistency choices to 

know which number representing the 

medium consistency.  

Check how much ice cream 

mix it is left in the machine. 

15 s - Yes No, The user does not know how to 

check the level of ice cream mixture. 

The machine needs to be 

cleaned, what do you do? 

5 s -  No. She presses clean and thinks that 

the machine cleans itself. 

Questions     

What do you think about the 

control panels design? 

   “Hard to find the right Buttons and 

understanding their functions.” 

Are the buttons on the control 

panel easy to understand? 

   “No, and I don´t understand anything 

of that the display suppose to show.” 

Other comments     

   

 
Table VI. Test user 3, Female 46 years, Touch Glaciem. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the 

user checks 

in the 

manual?  

Is the task done properly? 

Start the machine 1 s 1 s  Yes 

Start the pre-cooling system. 2 s 6 s  Yes  

Make the machine produce an 

ice cream with chocolate 

flavor. 

1 s 3 s  Yes 

Change the ice cream 2 s 4 s  Yes 
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mixtures consistency into 

medium. 

Check how much ice cream 

mix it is left in the machine. 

1 s 3 s  Yes 

The machine needs to be 

cleaned, what do you do? 

2 s 5 s  Presses settings, finds the cleaning 

button and the cleaning instructions.  

Questions     

What do you think about the 

control panels design? 

   ”Nice and I like that it´s a lot of 

color. Usually displays like this have 

boring colors such as gray and 

black.”  

Are the buttons on the control 

panel easy to understand? 

   “Yes, I understood the function of 

the buttons only by looking at them, 

I don´t think you need the text below 

them.” 

Other comments    “It like the instructions when the 

machine needs to be cleaned. It 

describes every step” 

 

 

 
Table VII. Test user 4, Male 52 years, current control panel. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the user 

consult the 

manual? 

Is the task done properly? 

Start the machine. 7 s 9 s  No, the user turns both switchers on.  

Start the pre-cooling system. 2 s 4 s  Yes, the user understands that one of 

the switchers has to be for the pre-

cooling but he has already started it. 

Make the machine produce an 

ice cream with chocolate 

flavour. 

5 s 8s  Yes, Tries the dispensers until he 

gets the right flavour.  

Change the ice cream 

mixtures consistency into 

medium. 

2 s 6 s  Yes.  

Check how much ice cream 

mix it is left in the machine. 

10 s 12 s  Yes, The user checks at the top of the 

machine. 

The machine needs to be 

cleaned, what do you do? 

2 s -  No. He only presses the cleaning 

button. 

Questions     

What do you think about the 

control panels design? 

   “It´s not very modern.” 

Are the buttons on the control 

panel easy to understand? 

   “No, and they give no confirmation 

when you press them.” 

Other comments     

   

 
Table VIII. Test user 4, Male 52 years, Touch Glaciem. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the 

user checks 

in the 

Is the task done properly? 
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manual?  

Start the machine 1 s 1 s  Yes 

Start the pre-cooling system. 2 s 4 s  Yes  

Make the machine produce an 

ice cream with chocolate 

flavor. 

1 s 3 s  Yes 

Change the ice cream 

mixtures consistency into 

medium. 

3 s 4 s  Yes 

Check how much ice cream 

mix it is left in the machine. 

2 s 3 s  Yes 

The machine needs to be 

cleaned, what do you do? 

2 s 5 s  Yes  

Questions     

What do you think about the 

control panels design? 

   ”It feels modern and attractive.”  

Are the buttons on the control 

panel easy to understand? 

   “Yes, I understood the function of 

the buttons directly” 

Other comments     

 

 

 

Table IX. Test user 5, Female 27 years, current control panel. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the user 

consult the 

manual? 

Is the task done properly? 

Start the machine. 8 s 10 s  No, the user turns both switchers on.  

Start the pre-cooling system. - -  Already done 

Make the machine produce an 

ice cream with chocolate 

flavour. 

6 s 7s  Yes, checks for buttons first, but then 

simply tries the dispensers until she 

gets the right flavour.  

Change the ice cream 

mixtures consistency into 

medium. 

4 s 6 s  She presses the up and down buttons 

randomly. Doesn’t know what is 

considered “medium”. 

Check how much ice cream 

mix it is left in the machine. 

10 s 12 s  Yes, the user checks at the top of the 

machine. 

The machine needs to be 

cleaned, what do you do? 

2 s -  No. She presses the cleaning button 

and thinks that the cleaning 

procedure is automated. 

Questions     

What do you think about the 

control panels design? 

   “It looks dull and unattractive.” 

Are the buttons on the control 

panel easy to understand? 

   “No, most symbols are not very 

intuitive.” 

Other comments     

   

 
Table X. Test user 5, Female 27 years, Touch Glaciem. 

 
Task Time before the 

user presses a 

button.  

Time to 

finish the 

task 

Does the 

user checks 

in the 

Is the task done properly? 
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manual?  

Start the machine 1 s 1 s  Yes 

Start the pre-cooling system. 1 s 4 s  Yes  

Make the machine produce an 

ice cream with chocolate 

flavor. 

1 s 2 s  Yes 

Change the ice cream 

mixtures consistency into 

medium. 

3 s 4 s  Yes. Tries the Ice Cream Menu first, 

but goes back and finishes the task. 

Check how much ice cream 

mix it is left in the machine. 

2 s 3 s  Yes 

The machine needs to be 

cleaned, what do you do? 

2 s 5 s  Yes  

Questions     

What do you think about the 

control panels design? 

   “It looks happy and fresh”  

Are the buttons on the control 

panel easy to understand? 

   “Yes, I understood the symbols and I 

knew where to look for the 

functions” 

Other comments     
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APPENDIX E – LEGIBILITY DISTANCE 

In section 3.4.4 some general advice on letter size was presented. In order to use these 

guidelines, a legibility distance had to be approximated. This was done by assuming that the user 

would be standing close enough to touch the display easily, e.g. positioned with the elbow fairly 

close to the body, see Figure I. 

 
Figure I. The distance between the user’s elbow and fingertip is approximately the same as the distance between the 

machine and the user. 

 

This means that the distance from the user’s elbow to the fingertip is a good approximate of how 

far the user will be from the screen. The further away from the screen, the larger letters needed. 

In other words, the 95
th

 percentile for men will be used as the anthropometric measure for the 

elbow-fingertip distance. This measure is equal to 524 mm, according to Table 3. Using the 

guidelines in section 3.4.4 following calculation was made. 

 

 524/200 = 2,62 mm (1) 

 

In other words, the upper case letters should have a minimum height of 2,62 mm in order to be 

readable from an ergonomically favorable distance. 
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APPENDIX F- ANGLE OF THE CONTROL PANEL 

To investigate how much the display needs to be angled in order to satisfy the visual needs even 

for the tallest individuals in the population following calculations were made according to Figure 

II. 

 

Figure II. The Calculation of how much the Screen needs to be tilted. 

An assumption was made that it is convenient if the tallest individuals are able to see the screen 

from the front, in other words the angle between the user and the screen should at least be able to 

be 90˚. 

The angle was then calculated with these equations:  

 
2,1

2,33

40
tan   

(2) 

 3,50 ˚ (3) 

By adding 50,3˚ and 90˚ together we get 140,3˚ and the angle the screen needs to be able to tilt 

from the machine is: 

 β =180˚-140,3˚ =39,7˚ 
 

(4) 

 
  

 

 


