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Abstract 

 

The automotive industry has been in the transition from traditional mechanical 
linkage into automatic linkage based on electricity, which leads to the change and 
challenge of the industry. Design works as the main section of the industry 
revolution, which gives the most chance to process innovation of related products.  

Gear shifters has traditionally been tailored for each vehicle platform with respect 
to case specific geometric constraints related to the mechanical linkage between 
shifter and gearbox. These constraints have made it difficult to make shifters 
compatible with multiple vehicle platforms. The introduction of “shift by wire”, an 
electric interface between shifter and gearbox has mitigated these limitations and 
altered the way the industry operates. A shift by wire system can be used in any 
vehicle regardless of size and layout. It can also be made more compact due to the 
fact that it does not transfer a physical load through the system. 

Kongsberg Automotive, a global supplier to the automotive industry, for which 
driveline products is a strong business area, where gear shifters are the main revenue 
driver. In this case, the thesis project in corporation with Kongsberg Automotive is 
about to conduct the design of user interface for generic shifter. 

The paradigm shifts in driveline technology mentioned above has led to a change 
in buying behavior of OEM’s, they are now looking to purchase of the shelf shifters 
in order to reduce development cost and time to market. In turn, this has created a 
gap in the development process. The shifter is ready to use while the customer 
specific user interface is being developed. A generic user interface consisting of 
knob and panel is thus needed in order to drive the vehicle during the development 
phase. 

In the report, the project process will be presented in details based on several 
aspects. 
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1   Introduction 

Kongsberg Automotive is a global supplier to the automotive industry with 
headquarters in Norway and more than 10000 employees globally. Driveline 
products is a strong business area for KA, where gear shifters are the main revenue 
driver.  

Gear shifters has traditionally been tailored for each vehicle platform with respect 
to case specific geometric constraints related to the mechanical linkage between 
shifter and gearbox. These constraints have made it difficult to make shifters 
compatible with multiple vehicle platforms. The introduction of  “shift by wire”, an 
electric interface between shifter and gearbox has mitigated these limitations and 
altered the way the industry operates. A shift by wire system can be used in any 
vehicle regardless of  size and layout. It can also be made more compact due to the 
fact that it does not transfer a physical load through the system. 

This paradigm shift in driveline technology has led to a change in buying behavior 
of  OEM’s, they are now looking to purchase of  the shelf  shifters in order to reduce 
development cost and time to market. In turn, this has created a gap in the 
development process. The shifter is ready to use while the customer specific user 
interface is being developed. A generic user interface consisting of  knob and panel 
is thus needed in order to drive the vehicle during the development phase. 

1.1   Objective 

The objective of  this project is to apply the design knowledge and experience from 
the masters’ program on a product design project, and to learn how industrial design 
thinking process when the product is a mature product with a long history. The 
purpose is to engage in problem-based learning in the form of  projects studies and 
aims to apply knowledge of  design & emotion as well as different design approaches. 
Additionally, the intent of  this project is to apply ergonomic, sustainability aspects 
throughout the design process. Another aim is to bring project management 
knowledge into a practical project. 

1.2   Goals 

The aim for this thesis project is a well-designed surface concept for a modular 
generic user interface consisting of  knob and panel with contemporary aesthetics 
suitable for a wide range of  vehicles. The target classes of  vehicle are D-class and 
E-class, which are in the range of  entry-level luxury vehicle and mid-size luxury 
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vehicle. The design concept is to accommodate multiple push buttons and an 
illuminated display in order to be compatible with most if  not all OEM 
requirements. There is also a need to explore new A-surface materials and 
exceptional knob lighting (ghost lighting) to increase the esthetical value of  the 
knob and/or panel. 

In order to fulfill all requirements and process the design project on time, related 
sub goals are showed infra, 

Sub goal 1: Generic design fitting the feature of  D-class vehicle and E-class vehicle 
by doing competitor research about D-class and E-class vehicles. 

Sub goal 2: Ergonomic design, fits different hand positions and so on. 

Sub goal 3: Aesthetical design of  appearance, cool shape. Modular and standardized. 
Getting feedbacks by making questionnaire in order to know users’ taste. Drawing 
sketches and making prototypes. Testing with some users and refine concepts. 

Sub goal 4: Illuminated display design to make the design concept more compatible. 
After conformed the final shape, starting to think about illumination by function 
and shape. 

Sub goal 5: Explore A-surface and sustainable material. 

Sub goal 6: Cost effectively. 

Sub goal 7: Fitting both right and left hand is not mandatory.  

Key words for the final design concept are: ergonomic, cost effective, modular, 
standardized, esthetical wow-effect. 

1.3   Delimitation 

In this report, the mechanical knowledge background of  gear shifter will not be 
presented.  

1.4   Disposition 
1.4.1   Introduction  
The purpose of this chapter is to make a clear view about the design project, to set 
goals and constraints. Also to get a brief understanding about the Master thesis 
project. 
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1.4.2   Theoretical background 
In this chapter, the theory related to the design project is provided in order to set a 
bridge between knowledge and design. Also, it gives methodology description, 
which is used during the design project. 

1.4.3   Method 
This chapter describes all different methods used in this design project detailed. 

1.4.4   Approach and Implementation 
In this chapter, the whole design process is given by flowing the steps from the start 
point to the end, and how each method is used in different steps is described in 
detail as well.  

1.4.5   Result  
In this chapter, the final design concept as well as the result for previous chapter 
are presented and explained. 

1.4.6   Conclusion 
The conclusion section aims to have a discussion about the design project, what the 
expect part is done well and also what the undesirable part has happened. What has 
gained by doing the design project is also presented in this chapter. 
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2   Theoretical background 

In this part, all theoretical information related to the design thinking used during 
the whole design process is compiled. The knowledge presented in this section 
works as a base for the project. 

 

2.1   Design science 

Design science has been discussed a lot in the design community, which could be a 
designed product and perhaps also a designed product service system [1].  In a 
design project, people play different roles for conducting each stage in the design 
process, such as a researcher, a data collector, a thinker and so on. A design journey 
needs to absorb knowledge, experience, and also faith.  

Why do we need design science? Although designers have their own working 
process, which might be agile, people should also recognize that design science is 
the new discipline for the most research community. Design is both art and science 
[2], the scientific research and design knowledge should not and would not negate 
art’s feature in design, every designed product nowadays should be both aesthetic 
and reasonable presence in the market. Good design makes people live better with 
an enhanced quality from different aspects, sustainable materials are environmental 
friendly for a green life, ergonomics make people have a better physical experience 
on product or the product service. In one word, design support and improves 
people’s life through innovate. As a discipline, design science should be both 
creation and dissemination of knowledge, which would be really helpful for the 
knowledge circulation for whom are willing to follow and learn. The project, in 
cooperation with Kongsberg Automotive, is about user interface for generic gear 
shifter, which is a closely related daily product for the most people, should follow 
design science to conduct. Due to the fact that gear shifter has been trailed for such 
a long time, the new gear shifter should be meaningful and reasonable to come up 
with instead.  

Design science works in a long track supporting design project’s conduction, 
including the understanding of design background and design target, the 
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understanding of people related to the project, synthesize those points mentioned 
above, in order to process the design project. To have a correct understanding of 
the design background, it is important to know what the design aim is and what 
specific target group that the product works on. Having a good start point is always 
helpful to start a design process. The design science synthesizes different point of 
view of end users, designers, people surrounded the product about specific kind of 
product. Different designed product or designed service has different methods for 
design research also, different needs are driven by different market, the specific 
market should be ensured before starting a design project. For instance, the design 
project with Kongsberg is aimed for generic market which means the final product 
does not only fit specific market but most of the vehicle market, in this case, D and 
E class vehicle family. Design science works invisible throughout the design process 
but could be agile by different people to process. Nowadays, we apply this kind of 
discipline on design projects, in the future, I believe that design science will have a 
big impact on design research methods and relevant disciplines of the new 
generation products.  

To achieve this, people should be aware of designed products and also have the 
faith of design science, sometimes it is hard to notice the necessity of design by one 
second, but if people could take it longer until they know the prove that a designed 
product can really make them a better life. For instance, when we talk about kettle 
from physical ergonomics perspective, I believe that if users choose one well 
designed kettle instead of a normal kettle, their wrist or hands would be much 
flexible when users want to pull water out. Because the handle on the well-designed 
kettle should be tested with users much more times than the normal one and 
definitely it should be strictly meet ergonomics requirements.  

Design science go through our life everywhere, it has been developed much more 
systematically and it is getting much deeper in people’s life. Design improves your 
life, that is why we are really studying at this and trying to solve problem based on 
the knowledge of design science.  
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2.2   Thesis statement 

The automotive industry has been in the transition from traditional mechanical 
linkage into automatic linkage based on electricity, which leads to the change and 
challenge of the industry. As a result, Globalisation, individualization, digitalization 
and increasing competition are changing the face of the industry as we know it [3].  

While automotive industry experts gave us the benefit of their extensive knowledge 
in order to evolve automotive landscape, we are still on the way exploring the way 
it should be. Globalization, regionalization and market convergence are originally 
caused by the change of technology. The change happens in market gives OEMs 
the chance to explore or expand new markets. Also the change of the market gives 
a diversified consumer aggregate patterns of behavior, which means that users no 
longer accept standardized product, but want products that can satisfy their own 
requirement. As a result, automobile manufacturers have new demanding 
requirements, some of the activities lead to the new trend of ‘shift by wire’ is that 
pervasion of automobiles with digital technology, increased pressure for innovation 
and flexibility in development and manufacturing.  

Due to the report of challenges for the automotive industry by IBM Business 
Consulting Services, there are six on demand challenge facing the industrial changes, 
one of them is about product development management, which says that managing 
product development with new technologies together will help enable OEMs to 
become more variable.  

To deal with the challenge of automotive industry and create the most profits for 
OEMs, product design development is one of the top six demands of the 
automotive industry. In the thesis project, Kongsberg Automotive showed their 
understanding of the industry changing and the needs from their OEMs. In this 
case, the paradigm shift in driveline technology has led to a change in buying 
behavior of OEMs, they are now looking to purchase of the shelf shifters in order 
to reduce development cost and time to market.  

Another point of view regarding gear shifter itself is also worthy to concern. An 
article about people can not figure out how to shift fiat Chrysler into park expressed 
the issue happened during the changing of the automotive industry [4]. Designers 
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and experts are on the way to explore, but still the new industry is not mature 
enough.  

Not intuitive, poor tactile and visual feedback are the main problem of the knob 
design written in the article, which is not only happens to Chrysler and vital for a 
handle section in the vehicle. Those problems should be solved in the thesis project 
and also are aimed to set as design target of the thesis project.  

In conclusion, the thesis project is aimed to face and deal with the challenge caused 
by the automotive industry changings, also it will work on the specific area which 
problems happens nowadays on gear shifter section. The main goal for Kongsberg 
Automotive is about to offer new gear shifter design for their OEMs in order to 
reduce the cost and time in the product development process, which is an 
unmodifiable change of OEMs’ buying behavior. I think it is meaningful and 
interesting to conduct the thesis project with Kongsberg Automotive. 

 

2.3   Requirements 

At the beginning of the project, Kongsberg Automotive gave the OEM’s 
requirements as the guideline to follow and to achieve.  

The user interface for generic shifter must: 

•   Follow the working principle of electric gear shifter. 

•   Meet the feature of D-class vehicle and E-class vehicle.  

•   Ergonomics design, fits different hand positions. 

•   Aesthetical design of appearance. 

•   Explore A-surface and sustainable material, which would be applied on 
the design concept. 

•   Cost effectively. 

•   Modular, standardized.  
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2.4   Design thinking 

In this section, the structure running through the project, which is to set all the 
activities and to implement design thinking, is presented. The method chosen from 
many different others about design thinking is called Bootcamp bootleg which is 
presented infra. The method works as a bridge between methodology and process 
built-up, which is helpful to have a better understanding of the whole project and 
to have a better solution for the product design. 

2.4.1   Bootcamp bootleg 
Bootcamp bootleg [5] is a working document, which provide many different 
methods related to design thinking. Also, the vital usage is that bootcamp bootleg 
teaches the process of product development in several stages, which is empathize, 
define, ideate, prototype and test respectively, see figure 1. The description of each 
stage is given infra. 

 

 

 

 

 

Empathize 

When a designer gets a design task, it is not that he or she designs for him/herself 
but the people for whom he or she designs. It is important to get to know what the 
problem or the need is to the user. Thus, before really starting the project, it is 
necessary that build empathy for people who play a user’s role. 

Observing users and their behavior when they interact with their environment is 
helpful to learn about how they think and what they need. You can catch the 
physical performance by watching their motions and some intangible meanings can 
reflect what users’ insights are. Use your five senses, listen their talking, watch their 
movement, touch what they contact, smell the atmosphere, taste and then you can 
feel what they feel. The insights will inspire you for getting innovative ideas about 
solving the problem.  

Figure 1. The stages in Bootcamp Bootleg 
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Putting yourself into the scene with users reveals amount of thinking from a user’s 
perspective, and it is obvious to know the way that how people react originally. 
Talking to people and listen to their sayings are also works as the insight knowledge 
input even sometimes it is different between their acts and their sayings.  

Of course, it is vital that you experience the situation by your own for what you will 
design. Build empathy works as a preview of problem based learning for design 
work, which gives you a appropriate understanding about the problem and offers 
you a start point for solutions.  

Define 

When you collect dispersed insights from several aspects in empathy stage, next 
stage is define, which you can pack them together and synthesize the insights into 
different scoped needs. One important goal in this stage is that you need to develop 
a deep understanding regarding of your users’ definition, in other words, you should 
define the users’ group by set every property, in order to set your design space. And 
the other goal is that you also need to define the problem, which is the most aimed 
problem needed to be solved by your design. It is important that you translate users’ 
words to your point of view, which works as a guiding statement for your work 
further on.  

Processing on define mode assisting you to frame the problem and guide you clearly 
about users for whom you make design. Once you have done with define mode, it 
is easier to start running the project as everything at the beginning is framed and 
decided. Follow the guiding statement and you will go to the right direction at the 
end of the project. 

Ideate 

After you identify problem and specific users, doing ideate to explore a wide range 
of solutions for your aimed users. If define mode is to centralize everything into a 
frame, ideate mode is about to spread solutions for the problem. 

When you start doing ideation, do not hesitate to think divergently. You should 
open your mind and accept any direction for solving the problem, do not narrow it 
down. Because it is easier for you to get inspired in order to generate ideas and 
evaluate ideas further on. 
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Prototype 

Making prototype is a process that transfers your ideas into three dimension and 
also explore your ideas more. A prototype can reflect problems of your idea and 
thus you can develop the idea to next step, which is a re-thinking process in order 
to find more possibilities of design. 

The reason for prototyping is it works as a tool supporting you test ideas and 
develop ideas. And it is an efficient way to test that if your ideas have accessible 
communication with users. Prototyping also provides a chance for other people 
coming up with ideas by watching your idea, which will provide more suggestions 
to enhance the design.  

Test 

Test mode gives you the chance to refine the solution and make sure that if you 
frame the problem correctly. It is obvious to see if the solution is appropriate in the 
user’s context and if you understood the problem wrong.  

 

2.5   Material description 

ABS Plastic 

ABS stands for acrylonitrile butadiene styrene. ABS plastic is a two phase polymer 
blend it is continuous phase of styrene –acrylonitrile Co polymer which gives 
material rigidity. The proportions can vary from 15 to 35% acrylonitrile and 5 to 
30% butadiene and 40 to 60%nof styrene and which gives polybutadiene as long 
chain and poly (styrene-co-acrylonitrile) the styrene give shine to the plastic 
impervious surface. Polybutadiene a ruby substance provides toughness at lower 
temperature. 

Chemical formula (C8H8) x· (C4H6) y· (C3H3N) z)1 

Density 1.03 to 1.38 g/cm3 (64 to 86 lb./ft3) 

Dielectric Constant (Relative 
Permittivity) 

2.7 to 3.5 
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Dielectric Strength 
(Breakdown Potential) 

13 to 20 kV/mm (0.5 to 0.8 V/mil) 

 

Elastic (Young's, Tensile) 
Modulus  

1.7 to 2.8 GPa (0.25 to 0.41 x 106 psi) 

Electrical Resistivity Order of 
Magnitude 

13 10x Ω-m 

 

Elongation at Break 3 to 75 % 

 

Flexural Modulus 2.1 to 7.6 GPa (0.30 to 1.1 x 106 psi) 

 

Flexural Strength 69 to 97 MPa (10 to 14 x 103 psi) 

 

Glass Transition Temperature 100 °C (210 °F) 

 

Heat Deflection 
Temperature: At 1.82 MPa 
(264 psi) 

76 to 109 °C (170 to 228 °F) 

 

Heat Deflection 
Temperature: At 455 kPa (66 
psi) 

84 to 118 °C (180 to 240 °F) 

 

Specific Heat Capacity 1080 to 1400 J/kg-K 

 

Strength to Weight Ratio 31 to 80 kN-m/kg 

 

Tensile Strength: Ultimate 
(UTS) 

33 to 110 MPa (4.8 to 16 x 103 psi) 
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Thermal Expansion 83 to 95 µm/m-K 

 

 

 

 

How ABS plastic is produced: 

The ABS Plastic is produced by vacuum 
forming method, Thermoforming method is 
one of the oldest methods still existing 
method now-a-days. The method is done by 
pre heating or heating inside the machine, 
Firstly the ABS material is preheated before 
its vacuum form. The other method is 
heating inside the machine. The machine is 
fitted in the following way, the die is placed 
at the bottom of the machine and the ABS 
sheets are placed on the top of the die, the 
heating takes place until the material gets 
some heat for easy mold. Then the die comes 
up closer to the sheet and the air is sucked 
under the die with the help of the holes in the 
die the sheet is placed properly in order to avoid 
any minimum damages of the product. After the suction of air, the die gets down 
to the original position. With the help of the clamp, the product is held and get 
ready for the cooling process inside the machine.  

       

Cork  

Cork is [6] actually the bark of the Cork Oak, Quercus Suber L. It grows wild in 
most regions surrounding the Mediterranean Sea. Also, the 53 percent of the 
world’s cork supply comes from Portugal. That the cork tree is the only tree in the 
world that can have its bark stripped off without damage. In fact, regular cork 
harvest produces healthier, more robust forests, better habitats for native species 

Figure 3 vacuum forming of ABS plastics 

Figure 2. Properties of ABS plastic 
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and more absorption of CO2 from the atmosphere. Also cork is almost infinitely 
recyclable, waterproof, buoyant, fire-resistant, resistant to mold and bacterial 
growth and fantastically insulating. 

Cork is typically a quarter of the weight of most plastics. Add to the design the 
improved good hand feel, and impact resistance of cork, and this product offers 
significant improvements over standard plastics.  

The proportion of cork can be varied from a few percent to up 60 percent and the 
plastic can be colored to give a specific overall hue to the composite. 
Cork/elastomer composites have been successfully used for the grips of 
screwdrivers, though only for sections of the handle, which shows the form 
possibility of cork can be achieved.  
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3   Method 

3.1 Design brief 

Design brief gives a definite idea about what the design task is and what kind of 
requirement that the customer offers. In this way that it is more focused on the 
expectation from different point of views that how this project looks at the end 
rather than only obsessed on one point.  

3.2 Activity listing 

Making a project get started means that the designer should start thinking about 
what activity should be done at beginning, also activity that follows the design 
process further on. Listing every activity that are going to achieve could make your 
process goes smooth and time arranged.  

3.3 PERT-chart 

The designer should arrange timing for processing each activity based on the activity 
list, in this way which is called PERT-chart. Making a PERT-chart, you should start 
write every activity down as headline and place them in order, so that it is easier to 
get a clear view about the sequence of the 'to do list'. 

3.4 Gantt chart 

Assured that the time line of the project, it is necessary to make a Gantt chart which 
works as a schedule specifically. Each activity is symbolized by a bar in the schedule 
and the length of the bar works as the time period that the activity costs. The 
activities should be placed parallel but in the order that was in PERT-chart.  

It is obvious to see that where you are in the process and easier to control time. In 
order to making the designer feels much more comfortable and not stressed during 
the project, it is better to dispense the proper time length to different activities. A 
good choice to achieve this is to start calculate time from the end of the project 
which is the last step in the process.  

3.5 Stakeholder analysis 

Stakeholder analysis plays a role that identify the project at the beginning of the 
process. The stakeholder should be organized according to the impact that they give 
to the project and also, as feedback, the impact that the reaction on stakeholder 
given by project.  

3.6 Assume a beginner’s mindset 

Try to think like a beginner, there are already a lot of inputs since we were born, in 
this case, it is easy and unconsciously to ignore some problems and new solutions 
in our life. Because people get used to the life they have. So it is important to start 
question everything and be truly curious about things surrounding you. Perhaps it 
is significant to find pattern rather than follow the pattern. 
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3.7 Functional analysis 

Functional analysis is a method used for collecting all functions and features that 
the coming product might have, so that it is clear at the beginning about what the 
aimed product you want to make at the end. 

To conduct functional analysis, firstly there are four tables contain of Feature, Noun, 
Note and Type: 

Feature            What the function is. 

Noun             A noun connected to the feature. 

Note              A note about the verb or noun. 

Type              Main function (MF). 

                  Necessary function (N). 

                  Desirable function (D). 

                  Unnecessary function (U). 

Classification of the functions: 

Main function – The primary function. If this function is not 
fulfilled, then the product does not work at all 

Necessary function – These function shall always be met to the main 
function to apply 

Desirable function – These are functions that it is wishful that the 
product fulfils to make the product stand out more, 
but it is not a priority 

Unnecessary function – These functions are for various reasons is 
considered unnecessary. 
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3.8 What? How? Why? 

When a design project is concern about a product that tightly related to people daily 
using, the directly way to get through knowing the product and helpful to know the 
relevant problem is to observe how people use it and process with the product. By 
observing the process people using the product, it is easier to summary the using 
steps and find out any design point happens during the using process. Any physical 
movement and psychological reaction will be helpful to notice that what people 
think about and how their consideration works.  

To set up a What? How? Why? It is necessary to firstly divide a sheet into three 
sections with what, how, why respectively. Secondly, observing. And the most 
important thing is that you should move to understanding, transfer what you 
observe into understanding thirdly. The last step is to think about what caused the 
phenomenon, what reveals by this in situations?  

3.9 Mood board 

Mood board is a method consisting things from different aspects, for example, 
materials, textures, colors and forms, which gives a full vision about the direction 
of the product. Also, the design trend, the feeling that you want to express and the 
feature about the brand or company you work with could be parts of the mood 
board.  

It is an inspiring process that making mood board for which your client can catch 
the direction that you will go and have a correct understanding about the project. 

3.10 Interview preparation 

When an interview is decided to be processed, it is necessary to prepare for it. Time 
is precious for users, we need to make the most of it.  

Ask questions you generate, try to bring your interviewers into the conversation, 
and flesh out the related subject areas. Also, the order for questions is considerable 
since this enable you to structure the flow for your interview and make the subjects 
come naturally.  

When you finish set up questions, it is time to go through all the questions and 
check if there are something not appropriate. Refine questions is the last step of 
interview preparation.  

3.11 Interview for empathy 

The reason why we need to interview users is due to a fact that people get to know 
each other by talking easier. It is also important to know how users think on the 
product by asking questions to them in order to know why.  

When having an interview, ask why to your participator is a basic question you 
always have. But do not say 'usually' since it is hard to explain what people usually 
do and how to do, instead of asking 'usually', it is better to ask regarding of a specific 
situation.  



 

17 
 

Be patient to listen to stories. And encourage stores.  

Sometimes what people say and what they do are different, it is interesting to see 
those insight happens unconsciously.  

And never suggest answer to users. Do not guide users to answer unconsciously. 
Because it can unintentionally get users answer in your expectation.  

3.12 Questionnaire 

Making questionnaire is an early stage to notice what users like or dislike basically, 
which is helpful to learn what the pain point is about the specific product. Similar 
to Interview, a questionnaire should avoid guiding users answer. The question listed 
need to be descriptive sentence with fact. Also, writing less adjectives is a good 
choice since people have different feelings for adjective. It is hard to define a feeling 
or a adjective.  

The most important stage is analysis the results got from users, we should be aware 
of doing analysis from objective perspective but not subjective perspective. Also, 
finding out the insights from the result is the key to explore the ideation process.  

3.13 Brainstorming 

Brainstorming works as the first stage to explore ideas in your mind after knowing 
basic information of the product to be designed. The aim doing this is to come up 
with a wide range of creative thinking by sitting down and sketching. Think loud 
and do not deny or evaluate any possibility of the design idea.  

Brainstorming is not only used at the beginning of the design process but also the 
whole process, for instance, any time you want to change the idea about the concept 
and come up with new ideas, and plan time for research and the way doing it, which 
is also a brainstorming process.  

It is important that you should write down clear about what you are going to 
brainstorming in order to ensure that you will not leave the goal far away. Also, 
when you doing brainstorming, it is necessary to set a time period for it, because 
doing brainstorming needs high engagement within a short time period, which is 
efficient and conduct the most aimed result.  

3.14 Prototype for empathy 

It is easy and common to test your ideas yourself by making prototypes, which is 
direct way making yourself go deep with the solution and getting feedbacks quickly. 
Also, prototyping is a process which works as another brainstorming and gives 
feedbacks for a perspective point of view. Prototyping is easy understandable for 
designer to test by himself or herself if the solution works or not, and you can easily 
refine the idea by modify the prototype.  

3.15 Prototype to test 
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Prototype to test is a straight way to test with users and get to know if the solution 
works for the majority of users. It reflects if there are some places needed to be 
refined. And also it tells you about how to refine the solution.  

When you start building prototype, try to find the right material is the key point at 
the beginning since right material can help you prototype efficiently and have the 
best effect on the solution. Also, do not spend too long on one prototype as you 
need to build several mock-ups and ensure that the prototype you built can give 
impression to the feature you want to reflect. Another thing needed to be aware of 
is that keep users in mind, do not transfer the prototyping into personal sculpture 
since everything you do in the process is for users at the end.  

3.16 Testing with users 

Testing with users is a fundamental part of a human-centered design approach. It 
helps you refine the solution by hearing users’ feedback, which can give the 
opportunity to empathize more about the solution. 

There are multiple aspects needed to be aware of during test with users. The first 
one is the prototype you made, the second one is the context in which you are 
testing, the third one is how you interact with users and the last one is observe how 
users react and give feedback.  

There are several steps that you can follow. 

1.   Let users experience your prototypes. Show prototype to users but do not tell. 
Put the prototype in the users’ hands, give a context so that users understand 
what to do with it. And remember that do not give reason of why you do like 
that to your users. 

2.   Let users talk through their experience. Ask users what they think about the 
prototype while they are feeling it.  

3.   Observe their act. Watch how users react when you give the prototype to them 
and also the way they use the prototype. 

4.   Ask questions. This is really important to do since it is directly getting feedbacks 
from users, for instance, why they like it or dislike, which part works good for 
them, how they feel when using it and so on.  

3.17 Prototype to decide 

Usually when proceed a design project, it is unclear how to move forward, especially 
when you need to make a decision. However, prototypes can help you get over it, 
which is the best way to evaluate the solution and make the decision.  

Place the prototype in front of the users, staying as low-resolution as possible. And 
do not forget the variables of each prototype that you are testing. Users’ feedback 
reflects your decision.  
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4   Approach and Implementation 

 

4.1   Empathize 

In this section, the approach and implementation on this project will be presented 
including the company demands. 

4.1.1   Design brief 
Gear shifter has traditionally been tailored for each vehicle platform with respect to 
case specific geometric constraints related to the mechanical linkage between shifter 
and gearbox. These constraints have made it difficult to make shifters compatible 
with multiple vehicle platforms. The introduction of “shift by wire”, an electric 
interface between shifter and gearbox has mitigated these limitations and altered the 
way the industry operates. A shift by wire system can be used in any vehicle 
regardless of size and layout. It can also be made more compact due to the fact that 
it does not transfer a physical load through the system. 
This paradigm shift in driveline technology has led to a change in buying behavior 
of OEM’s, they are now looking to purchase of the shelf shifters in order to reduce 
development cost and time to market. In turn, this has created a gap in the 
development process. The shifter is ready to use while the customer specific user 
interface is being developed. A generic user interface consisting of knob and panel 
is thus needed in order to drive the vehicle during the development phase. 
The aim for this thesis project is a design surface concept for a modular generic 
user interface consisting of knob and panel with contemporary aesthetics suitable 
for a wide range of vehicles. The design concept is to accommodate multiple push 
buttons and an illuminated display in order to be compatible with most if not all 
OEM requirements.  
There is also a need to explore new A-surface materials and exceptional knob 
lighting (ghost lighting) to increase the esthetical value of the knob and/or panel. 
The design concept could be compatible with left- and right-hand drive and needed 
to fit a range of shifter positions related to the driver.  
Key words for the finished design concept are: ergonomic, cost effective, modular, 
standardised, esthetical wow-effect. 
 

4.1.2   Gantt chart 
The Gantt chart shows the time frame of the whole project, the timing follows the 
design process including research, questionnaire, ideation, prototyping and so on.  
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The project got started a little bit late due to the company time arrangement, to 
ensure everything will be finished on time, the Gantt chart was made at the 
beginning of the project and it gives the timeframe for completing each task. 
A to-do list has been made for the tasks that has to be done is included, which is 
helpful to check where I am during the process. 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Gantt chart 
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4.1.3   PERT chart 
The PERT chart was made to schedule time, arrange the order of tasks within the 
project.  
The PERT chart was considered by thinking about how many steps needed to be 
done during the project in sections. And it begins with research and analysis, 
meanwhile the sketching process is running all the way to the end of analysis. Then 
prototyping the idea that has been made in sketching part, before next step-refine 
concept, the interview with users happens in between. The last section is build CAD 
model, build physical model and rendering.   

 
 
 

4.1.4   Stakeholder analysis 
 

 
 

4.1.5   Assume a beginner’s mindset 
At the beginning getting the project description, I tried to learn how a gear shifter 
looks and works including elements that a generic gear shifter has. I have collected 
many gear shifter pictures in order to get to know about the gear shifter industry.  

Figure 5. PERT chart 

Figure 6. Stakeholder analysis 
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Also it is important to think like a user or a beginner, if I drive a car and shift gear, 
what will I do? What is better way for me? Of course, I want the shifter works as 
easier as I can handle but still can feel driving traditionally, which is the original fun 
of driving.  
Normally, it is necessary to have Park mode, Drive mode, Reverse mode, Manual 
mode, Lock function and Hand Hold, which is the things that I think can not be 
removed.  
Traditional gear shifter places lighting illumination around buttons, which is a smart 
thinking and conservative way to have something cool functionally, I also think it 
is acceptable to keep on the new design but with something new.  
As an electric gear shifter, it has been thinking differently a lot from a traditional 
gear shifter point of view. With wire connection between shifter and gearbox, the 
possibility of reforming gear shifter is getting wider and wider. As a result, there are 
not much limitations related the form of gear shifter.    
 
 

4.2   Define 

 
4.2.1   Functional analysis 
A functional analysis is helpful to figure out problems and the end users’ needs 
from different point of view. Also, research related has been done in the functional 
analysis in order to get requirements. The tables infra present the functional analysis 
done depending on different aspects. 
The main function of the project is to change (engage) gear for a gear shifter. And 
from a user’s point of view, the most important thing is not only to handle the 
shifter in hand comfortable and physical ergonomically but also get to know how 
to use it easily. If feeling was considered as the second important thing to users, 
different kind of senses from human is considered. For example, sense of touch is 
vital for shifter which the product is tightly related to hands. So the surface material 
should be well-thoughtful.  
Due to the fact that gear shifter is really relative to hands, and also there are some 
problems regarding no clearly feedbacks on shifter when engage gear for a big 
amount of cars. I think it is easier to feel by hand on the shifter to a driver. 
As a result, the new shifter could have a function that letting users get the signal of 
different gear easier and obviously so that they do not misunderstanding, especially 
Drive mode and Reverse mode, which are the most basic movement directions for 
a vehicle.   
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The analysis about buyer, the cost is considered as one of the most important 
aspects. Also the durability is necessary to be as long as possible. The product look 
should be attractive to customers then they have the impulse to buy.  
From assembly perspective, durability is also a compelling point to other 
competitors.  
For maintenance crew, when the shifter needed to be fixed, it is easier to get parts 
to be fixed but not fix the whole thing. Also, it is required to be parts for easier 
replaced. About materials, it needed to be durable so that the shifter does not get 
broken easily. 
Manufacture costs low is whenever the best choice to conduct. For the requirement 
from the company, sustainable A-surface material is needed to be explored. And 
for the finishing, it should look really good. Safety is always the vital subject to talk 
about, so the manufacture process has to be safe and easy to conduct. 
 

Figure 7. Functional analysis 
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4.2.2   Mood board 

 
 
 
 
At the beginning, I collected pictures regarding of materials, shapes, surface 
treatments and different material matches. It is very useful to have a mood board 
to follow the feeling that will reflect on the design concept.  
Also, the start point is to reflect a sense of speed on the design concept, that is why 
pictures on mood board showing speed feeling and robust.  
 
4.2.3   Questionnaire 
A questionnaire regarding users’ preference of vehicle interior and gear shifter has 
uploaded online. The period of the online questionnaire was from 2016-03-04 to 
2016-03-06, and the total participants were 119 people who come from China, 
Sweden and UK respectively. The questionnaire includes totally 15 questions, which 
will be presented infra. 

Figure 8. Mood board 
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This questionnaire is about to get to know a basic preference of users approximately. 
Through the results I have got, it is concluded infra, 

 

 

 

 

 

Figure 9. Questionnaire and answers 
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4.2.4   Competitor research 
The target group of this project are D Class (Mid-size car/Entry-level luxury car) 
and E Class (Full-size car/Mid-size luxury car), which works as a guideline to 
follow. 
In order to learn that how gear shifter looks of D Class and E Class, I collected 
some typical photos regarding target group.  

  
 
 
 
Also, I made analysis regarding quantitative aspect and qualitative aspect for D Class 
gear shifter. Grading from 1 to 10 for each aspect, presented infra, 

Figure 10. List of keywords regarding of questionnaire feedback 

Figure 11. D class gear shifter pictures 
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Figure 12. D class gear shifter evaluation 

Figure 13. E class gear shifter pictures 
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For analyzing E Class, I did the same analysis as D Class, presented infra, 
 

 
 
 
 
Due to the fact that target group is mainly about D and E Class vehicle, it is 
necessary to compare D Class and E Class and in order to ensure that it is working 
for making D Class and E Class together as a target group. 
The comparison between D Class and E Class is presented infra, 
 

 
 

Figure 14. E class gear shifter evaluation 
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As you can see from the comparison regarding quantitative analysis and qualitative 
analysis above, there is no huge difference between D Class and E Class, so that I 
can make sure that letting D Class and E Class work as one aimed group is 
reasonable. Also, it is obvious to notice that how many grade of each aspect 
performs on gear shifter of D Class and E Class.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15. D class and E class comparison analysis 
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4.3   Ideate 

 
4.3.1   Concept Sketching 

 
 
 
 
I started sketching a lot regarding shifter shapes and tried to find out the different 
form directions to follow with prototyping. 
 
 

4.4  Prototype 
 
4.4.1   Prototyping 
I made six quick prototypes to reflect shapes preparing to test with users later on 
for the gear shifter design concept.  
 

Figure 16. Sketches 
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The first one is disymmetric shape but with good grip. The second one is in smaller 
size with an inverted triangle trend on top. The third one is in bigger size and with 
different hand holding grip. The forth prototype is a deformed shape but with 
nuclear guiding for how to hold, in this case, I want to know how wide is it that 
users could accept. The fifth prototype is a typical gear shifter shape with solid 
feeling and big size. The last prototype No.06 is in middle size, the form is folded 
by starting with an inverted triangle shape.  
 
 
4.4.2   Interview preparation for prototype testing 
I made four-page questionnaire for users’ test for prototypes. 
The first page is about to asking them choose two of those mock-ups that they like 
and one of those that they dislike, and give reasons respectively.  
The last three pages is about to let them fill in an analysis consisting of two radar 
map respectively which are about form test and physical ergonomics test. 
 
 

 

Figure 17. Prototypes 
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4.4.3   Interview users at Kongsberg Automotive office 
I take six prototypes I made for six directions concept to KA office having a 
meeting with some users there. The aim is to let users try different prototypes and 
evaluate mock-ups by filling the test showed above. 
 
 

Figure 18. Interview questionnaire 



 

34 
 

4.4.4   Test analysis 
After getting feedbacks from users, I will firstly find out how users feel about each 
mock-ups, and analysis the reason for that in order to get new idea for combining 
and refining concept. 
The direct way to evaluate prototypes depends on the radar map with different 
aspects, showed infra. 
 
 
4.4.5   Refine concept 
After analyzing the good design points from six prototypes, it is helpful to process 
the refine stage. I picked some aspects that users like and tried to combine them in 
order to create a final concept. Also avoiding the aspects that users dislike which 
are transferred to solutions that meet users’ requirements.  
 
 

4.5   Rendering 

I use Key Shot as rendering program for the gear shifter model. 

 

The rendering materials selection in Key Shot will presented infra, 

-The dark grey material is soft shiny in plastic material family, in color-R8 G10 B15. 

-The light grey material is paint matte in plastic material family, in color-R55 G58 
B67. 

Figure 19. Rendering in KeyShot 
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-The blue color for the part made of cork is hard shiny plastic with texture, in color-
R4 G18 B39 as dark blue and R18 G92 B202 as light blue. 

-The illumination in light blue color is in color-R3 G39 B255. 

 

4.6   Material selection 

The material selection is based on the requirement came up from Kongsberg 
Automotive. As the driveline traditions, the materials they apply mostly will be 
presented infra, 

-For chromed surfaces they need to have a plastic that includes ABS, so they  
normally use either pure ABS or PC/ABS. 
 
-For transparent surfaces they use PC. Sometimes for guide lines they use PMMA. 
 
-For other deco parts, uncolored or painted, they normally use PC/ABS. 
 

-If the customer wants a softer surface (but cheaper than leather) we use TPU. 

 

As a result, the main body of the new gear shifter will be made of ABS/PC plastic 
materials.  

Since there is another need to explore sustainable A-surface material, the first 
expression came into my head is wood, but not which that used in cat interior 
normally. The company’s need is to make it cost effective, sustainable, A-surface 
mainly about the materials. Therefore, I moved my eyes on cork materials which is 
cost effective, easy forming, many resistance of properties, and can be colored. Also, 
there are many examples showing cork material is already been used on product, 
especially handheld products and so on [7].  

I told my idea to Kongsberg Automotive about cork, and they really thought it is 
an interesting idea and can make it in reality.  
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5   Result 

In result part, the result regarding of what I have done will be presented infra. 

 

5.1   User interview 

 
 
 
 

During the interview, I placed six mock-ups 
on table and numbered them in order from 
01 to 06. I asked users to try each mock-ups 
one by one, and left them some times to 
think. When they finished feeling one 
prototype, they exchanged prototypes to each 
other until they tried every mock-up. Next 
step was to ask them choose two of mock-
ups that they like and one for dislike and fill 
in the test in order to get clear feedback.  

Figure 20. Interview at Kongsberg Automotive office 
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It is important to get feedbacks from users and people from company, and also 
conducting an interview is needed to process some kinds of observations on users. 
For example, when the user first gets a prototype, you should observe how his or 
her face expresses in order to feel the insights behind the expression. Also, it is 
necessary to see how users hold the prototype, because the first holding way that 
user gives reflects if the form design matches the aimed hand position or not.  
After the users filled tests, it would be nice to have a short meeting discussion with 
everybody as a group. Asking users talk freely about how they feel about the 
prototypes, what features they like or dislike and also what kind of improvement 
could be conduct later on to satisfy their needs.  
I think the interview plays an important role in ideate section for refine process later 
on, users evaluate the concepts you had and come up with new ideas in order to 
refine concepts.  

 

5.2   Test analysis 

When I got all test’s feedbacks, I started analyzing. To start this, firstly integrating 
users’ choice of the prototypes that they like and dislike, I put pink sticker for 
showing prototypes that users like and yellow sticker for prototypes that they 
dislike. 
 

 
 
 
 

Figure 21. Result of interview with users 
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I got result regarding like and dislike infra, 
 
No.01-------5 likes 
No.02-------4 likes 
No.03-------3 likes 
No.05-------2 likes 
No.06-------4 likes 
No.04-------All dislike 
 
Obviously, almost every prototype got users’ attraction, except No.04. Infra, I will 
present the feedback for each of prototypes, also the result for both of the form 
test and physical ergonomics test will be showed. 
 

  
 
 
 
Prototype No.01 got the most-like by users for the reason that it has most flexible 
grip and it is possible to hold in different ways. Also, it felt solid in hand with good 
feeling. And the button is placed for easy reached. I think there is another reason is 
that prototype No.01 is in dissymmetric shape which is easy to recognized from 
many symmetric gear knob.  
 
 

Figure 22. Analusis of prototype No.01 



 

39 
 

 
 
 
 
Prototype No.02 got the secondly-like, users said that it has nice grip with also good 
hand feeling, and it is flexible to change hand position on it. The advice for it is that 
perhaps enlarge the size as prototype No.02 is a little bit small for some big hands. 
However, most people like it and it could be used comfortable in hand whatever 
way you hold, which is the best advantage I got from it. And I can see from the 
radar map which shows the key position could be replaced in a better position 
instead.  
 

 

Figure 23. Analusis of prototype No.02 
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There are three people 
like prototype No.03, unlike prototype No.01, No.03 is in a symmetric shape which 
gives it more possibilities to hold in different hand positions. And people think the 
grip feels nice. The problem is that prototype No.03 is with a bigger size as a knob, 
and also the shape might look a bit complicated. The button position on knob is 
not so easy and understandable to reach due to users’ reaction.  
 

 
 
 
 
Prototype No.05 is a typical shape of gear shifter, the solid feeling and proper size 
are friendly to users. But from the radar map which it is clear to see that users think 
the form is not innovative enough for a new gear shifter.  
 

Figure 24. Analusis of prototype No.03 

Figure 25. Analusis of prototype No.05 
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Prototype No.06 is also the secondly-like chosen by users due to the symmetric 
shape which gives more possibilities for holding. It is also felt solid and good to 
hands with good size. The advice for this is that perhaps refine the angle of top 
surface in order to give a better ergonomics feeling for hands and simplify the shape.  
 
 

5.3   Refine concept 

 
 

Figure 26. Analusis of prototype No.06 

Figure 27. Sketches of refine concept 
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As the final concept, I 
keep the symmetric shape with an inverted triangle shape as the top part in order 
to give a good strength when holding the top moving fore ward, back ward and side 
ward. Also, giving a strong characteristic for the product, I apply the fold trend 
shape as the main form. Using tough line in front part to enhance the characteristic 
and using soft line on back part to give the good hand feeing from ergonomics 
aspect. The sketch above is followed by building CAD model infra. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 28. Sketches of refined concept 
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5.4   CAD model 

 
 
 
 
The CAD model built in AliasAutomotive, showed above.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 29. Alias CAD model building 
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5.5   Rendering 

 
 
 
 
The function of the shifter is presented infra, 
-Engage gear. 
-Parking. 
-Hand break. 
-Other function chosen by company. 
 
The feature that the new gear shifter has is presented infra, 
-Sense of speed. 
-Plastic and cork materials. 
-Ergonomics. 
-Futuristic illumination. 
-Sound warning when engage gear. 
-Easy understandable interact.  
 
 
 
 
 

Figure 30. Rendering 
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Inverted triangle shape on top. 
-Good to take strength when push forward, pull backward, and moving sideward. 
Stable. 
 
The lighting on gear shifter emphasizes each function, also gives understandable 
feedbacks efficiently. 
From aesthetical aspect, the illumination improves the cool feeling of the gear 
shifter. 
Blue color deliveries a futuristic feeling and speed feeling, also Kongsberg uses blue 
as the main color for logo. However, the color of top back part could be changed 
with multiple color choices. 

Figure 31. Rendering front view 
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45 degree of top surface. 
-Gives the most comfortable wrist angle. 
 
Fold shape. 
-Show strong characteristic of product, sporty feeling. 
 
 

 
 
 
 
 
 
 
 

Figure 32. Rendering side view 
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Texture on top back surface which is made of cork. But smooth surface on button. 
-Gives a clear contrast of hand feeling for reaching button, from cognitive 
ergonomics perspective.  
-Gives contrast for the gear shifter due to other surfaces are much smoother. 
-Also enhance the feature of the most hand-attached part. 
 
 
 
 
 
 
 
 

Figure 32. Rendering textures 
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5.6   Physical model 

 
 
 

 
 
 
 
I made the physical model by 3D printing, the problem is that it is hard to get 
a smooth surface when 3D printing the form. As a result, it takes much longer 

Figure 33. 3D printed parts 

Figure 34. Physical modelling 
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time to fix the surface by wearing ‘spackel’ and sanding. Sometimes it is 
necessary to reform the shape by using ‘spackel’, in order to get small split 
line between two surfaces.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 35. Physical model 
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6   Conclusion 

 

6.1   Prototype 

The prototypes I made was to get ideas regarding of how the shifter’s form looks 
especially focusing on the hand ergonomics aspect. It is easier to have an overview 
in head that showing the shape and the size of shifter from three-dimension in order 
to get to know if the concept fits hand or not. Also, making prototype is another 
ideate process to work on after sketching, it will guild you to get more ideas when 
you start making prototypes. I made six prototypes for testing with users in order 
to get the best idea to continue with.  

 

 

 

 
It is important that you choose the right material since I started with No.05 with 
the orange foam material which is quite hard and difficult to sand, so it took much 
longer time to sand and get the final form I wanted. Prototyping should be time 
saving in order to test the idea by yourself firstly efficiently. This step works as an 
important stop on the way to the final concept. 

 

6.2   User interview 

The purpose of user interview was to test prototypes and also to get wider idea of 
what the end user wants or prefers. Although the project is conduct for Kongsberg 
Automotive, the end user’s idea is important as drivers in this case. So both of end 
user and Kongsberg Automotive should be in consideration.  

Figure 36. Prototypes 
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Some colleagues work at Kongsberg Automotive were invited to attend the 
interview testing prototypes. Most of them play two roles in the interview, the one 
plays as a driver, the other one plays as Kongsberg Automotive, in order to get 
feedbacks from both sides.  
There were seven colleagues attended in the meeting, most of them are working 
with Design Engineer User Interface | Driveline. They have more experiences on 
gear shifter which is the thing that they mainly work on everyday. So I think it would 
be a really good chance to get to know their idea for each prototype because they 
could give advice from both driver’s perspective and gear shifter professional’s 
perspective.  
During the interview, asking questions, listening feedbacks and observing what 
people react are top three most important things. Questions are aimed to users 
directly normally concerning of the prototype. But most of times users give 
feedbacks tactfully, also they do not do it the same that when they thinking and 
talking, So I need to listen carefully and meanwhile observe how they react when 
they see the prototype and hold the prototype. Analysis what they said and how 
they react on both body language and face expression in order to get a first 
expression of the prototype on users.  
The directly feedback given by users questionnaire, it is necessary asking users give 
answers directly, and it was good to see that most of users also gave the suggestion 
about each prototype, which is really helpful for refine concept.    
 

6.3   Physical model 

The form of physical model is made by 3D print which can have a specific control 
about the size and shape. However, there is also limitations for 3D printing, for 
instance, the one is that it is hard to get as the exactly shape as the CAD model 
when the parts are in small size and too thin, the other one is that the shape 
sometimes will be deformed after 3D printed, and it is also difficult to get smooth 
surface with a specific control by 3D printing.  
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To avoid those limitations were mentioned above, it is better to conduct the 
physical model by milling which could give a specific control strictly on forming. 
But I chose 3D print this time is due to the difficulty that it is hard to divide forms 
for milling, otherwise, the form will be much closer to the rendering pictures. 
 
 
Problems are always occurred in 3D printing, sometimes the form looks correct in 
CAD model but not in 3D printed model. To modify shapes, using ’spackel’ to find 
as the correct shape as in CAD file, on which would take such a longer time. 
Because of the fact that the plastic forms printed are already fit very well to each 
other, color painting in multiple layers should be avoided since the paint layer would 
increase the thickness of the parts.  
Ensure that the surface is smooth enough for painting, sanding work by hands is 
necessary to do time by time. The most vital thing with forming is that trying to do 
less and less based on the correct shape.  

Figure 37. 3D printed parts 
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Figure 38. Physical modelling 
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6.4   Final concept 

     

  
The final concept was based on six directions of gear shifter form which the 
prototypes were tested with Kongsberg Automotive, it consists of several design 
points from those prototypes and meets Kongsberg Automotive ’s requirement. As 
we conformed at the beginning of the project, I will conduct the design project by 
fulfilling the design targets and make a 1:1 scale physical model at the end.  
 
Therefore, the final concept of user interface for generic shifter fits the target 
vehicle group, in this case, which is for both D class and E class. For the material 
requirement from Kongsberg Automotive, ABS plastic and PC plastic are mainly 
used for gear shifter in the driveline, which I still keep for the industrial tradition.  
 
The A-surface sustainable material was another requirement from the company, in 
this case, which I found and would work well is cork material. Having a overview 
on cork material, it has many advantages that would increase the value on the 
product. For instance, cork material can be colored and easy formed in order to fit 
multiple color target for different OEMs. Also cork material has many different 
kind of resistances properties and cork is cost effective, which meets the company’s 
requirements.  Applying on cork materials would be a meaningful with material 

Figure 39. Final concept poster 
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selection for the generic shifter since cork materials give a natural feeling on 
products and also could bring a new trend of sustainability on vehicle products 
which is the most popularity in the market nowadays. Besides, as we discussed 
during the meeting with Kongsberg Automotive, cork materials are good choices 
for them due to the performance that cork in color and with texture gives a feeling 
of luxury which meanwhile meets the feature of the higher standards of vehicle.  
 
The final concept was confirmed by my tutors in Kongsberg Automotive, they 
thought it is really nice shape as a gear shifter which the similar shape that they have 
not seen in the market before. And the shape of the final concept fit different 
holding grip very well due to the hand ergonomics knowledge background, for 
which already tested with different users.  
 
The different functional buttons on the user interface were discussed with 
Kongsberg Automotive, which is well-designed and also could replaced with the 
functions that the OEM or Kongsberg Automotive want instead.  
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