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Abstract 
Almost 12 600 drunk drivers can be found on the roads of Sweden, every day. That makes 525 
drunk drivers every hour, around the clock. Drunk driving is a major problem and it is causes 
approximately 20% of all fatal traffic accidents in Europe and kills over 7 000 people in the U.S. 
every year. With the help of a well-developed safety system, it can be ensured that manipulation 
and tampering of alcohol sensors does not occur, and thus reduce the number of drunk drivers on 
our roads.  
 
In close cooperation with Autoliv, the world’s largest automotive safety supplier, three different 
safety systems have been developed. The systems target private individuals, convicted drunk 
drivers and truck drivers and are planned to be installed together with Autoliv’s new alcohol 
sensor during production of new vehicles. The systems ensure that the driver of the vehicle is the 
one who performs the breath sample and detects if the driver, in any way, affected the alcohol 
level of the breath sample. Since the goal is to install the systems in all vehicles in the future, 
ease of use is the main focus.  
 
By using these systems, the number of alcohol-related traffic accidents can be reduced and by 
that save 75 lives and prevent more than 1000 severe injuries every year, in Sweden only. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

3 

Foreword 
This final year thesis is part of the final year at the Innovation Engineering Bachelor Program at 
Halmstad University and started in September 2015. It has been an incredibly rewarding and 
exciting journey. We are very pleased to have had the opportunity to collaborate with Autoliv 
and we believe that it has been a successful collaboration since day one. We started this project 
with very little knowledge about alcohol sensors, drunk driving and automotive systems but with 
strong faith in each other, we have succeeded and are proud of the results we can present today. 
It is with great pleasure that we look back on the year that has passed. 
 
This project's success would not have been possible without the help and valuable jacking from 
both supervisors, experts and classmates. We would like to thank the following people: 
 
Leif Nordin - for always taking the time to answer our questions and for the invaluable jacking 
and encouragement throughout the project. 
 
Alf Holgers - for giving us great confidence, contributing with great experience and allowing us 
to work independently. 
 
Håkan Pettersson - for great expertise and passionate commitment in the field.  
 
Lennart Simonsson - for having experience of similar projects and sharing it. 
 
Benny Nilsson - for sharing great skills and valuable arguments when making decisions 
regarding cameras, sensors and development of active safety systems.  
 
Robert Persson - for dedicating time, encouragement and sharing great thoughts throughout the 
project.  
 
Austin Browning - for dedicating time, showing great interest and giving invaluable input to all 
written material.  
 
Alexander Ingvarsson - for letting us use your beautiful voice during production of the 
animation.  
 
Motormännens Helnykterhetsförbund - for taking the time to listen and sharing great skills 
and experience regarding drunk driving, alcohol locks and drinking habits.  
 
Ljud-och Bildskolan Halmstad - for great commitment during the production of the animation. 
 
Utvecklingeningenjörsprogrammet - for fruitful discussions and important input throughout 
the project. 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________________                ______________________________________ 
Linnea Sjödin                                                               Jonathan Ahlqvist 
 
Halmstad, 2016-05-18 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table of contents 
 
1. Introduction  ........................................................................................................... 1 

1.1 Autoliv  .............................................................................................................. 1 
1.2 Background  ....................................................................................................... 1 
1.3 Mission  ............................................................................................................. 1 
1.4 Project goals  ..................................................................................................... 1 
1.5 Impact goals  ...................................................................................................... 1 
1.6 Personal goals  ................................................................................................... 1 

2. Project description  ................................................................................................ 2 
2.1 Project organization  .......................................................................................... 2 
2.2 Company  ........................................................................................................... 2 
2.3 Stakeholders  ...................................................................................................... 2-3 
2.4 Requirements  .................................................................................................... 3 
2.5 Delimitations  .................................................................................................... 4 
2.6 Time plan  .......................................................................................................... 4 
2.7 Budget  ............................................................................................................... 4-5 
2.8 Risks  ................................................................................................................. 5-6 
2.9 Secrecy  .............................................................................................................. 6 

3. Business  ................................................................................................................ 7 
3.1 Applications  ...................................................................................................... 7 
3.2 Market and customer research  .......................................................................... 7 
3.3 Market  ............................................................................................................... 7 
3.4 Marketing plan  .................................................................................................. 8 
3.5 Distribution  ....................................................................................................... 8 
3.6 Production  ......................................................................................................... 8 
3.7 Calculation  ........................................................................................................ 8 
3.8 SWOT analysis  ................................................................................................. 8-9 
3.9 Novelty search  .................................................................................................. 9 

4. Methods  ................................................................................................................. 10-13 
4.1 Project model ..................................................................................................... 10 
4.2 Planning  ............................................................................................................ 10-11 
4.3 Fact-finding  ...................................................................................................... 11 
4.4 Idea generation  ................................................................................................. 11-12 
4.5 Evaluation  ......................................................................................................... 12 
4.6 Communication  ................................................................................................ 12-13 
4.7 Testing  .............................................................................................................. 13 
4.8 Presenting  ......................................................................................................... 13 

5. Theory  ................................................................................................................... 14 
5.1 Alcohol sensor  .................................................................................................. 14-15 
5.2 Alcohol lock  ..................................................................................................... 15 
5.3 Filters ................................................................................................................. 15-16 
5.4 Fingerprint recognition  ..................................................................................... 16 
5.5 DNA  .................................................................................................................. 16 
5.6 Sensors in door lock and seat belt buckle  ......................................................... 16 
5.7 Drive Monitor System (DMS)  .......................................................................... 16 
5.8 Occupant Classification System (OCS)  ............................................................ 16-17 
5.9 Conditional driving license ................................................................................ 17 
5.10 Geometric identification  ................................................................................. 17 
5.11 Personuppgiftslagen (Personal Data Act)  ....................................................... 17 
5.12 Breath sample statistics  .................................................................................. 17-18 

6. Implementation ...................................................................................................... 19 
6.1 Start-up  ............................................................................................................. 19



 
6.2 Planning  ............................................................................................................ 19 
6.3 Idea generation  ................................................................................................. 19 
6.4 Fact-finding  ...................................................................................................... 19-20 
6.5 Selection of components  ................................................................................... 20-21 
6.6 Selection of market segments  ........................................................................... 21-22 
6.7 Evaluation of systems  ....................................................................................... 22-23 
6.8 Compilation of final result  ................................................................................ 23 

7. Result  .................................................................................................................... 24 
7.1 Compilation  ...................................................................................................... 24 
7.2 Components ....................................................................................................... 24 
7.3 Functions  .......................................................................................................... 24-25 
7.4 SafeSens 1.0 – Private Individuals  ................................................................... 25 
7.5 SafeSens 2.0 – Convicted drunk drivers  ........................................................... 25-26 
7.6 SafeSens 3.0 – Truck drivers  ............................................................................ 26 
7.7 Skill analysis  ..................................................................................................... 26 
7.8 Animation .......................................................................................................... 26-27 
7.9 Digital demonstration  ....................................................................................... 27 
7.10 Patent  .............................................................................................................. 27 

8. Result – discussion and reflection  ......................................................................... 28 
8.1 SafeSens 1.0 – Private Individuals  ................................................................... 28 
8.2 SafeSens 2.0 – Convicted drunk drivers  ........................................................... 29 
8.3 SafeSens 3.0 – Truck drivers  ............................................................................ 29 
8.4 Choice of method  .............................................................................................. 29 
8.5 Positioning of product  ...................................................................................... 29-30 
8.6 Sustainable development  .................................................................................. 30 
8.7 Work environment  ............................................................................................ 30 
8.8 Ethic and moral .................................................................................................. 30 
8.9 Equal terms  ....................................................................................................... 30 

9. Project – discussion and reflection  ....................................................................... 31 
10. References  ........................................................................................................... 32-34 

10.1 Personal meetings  ........................................................................................... 32 
10.2 Litterature  ....................................................................................................... 32-33 
10.3 Documents  ...................................................................................................... 33 
10.4 Internet  ............................................................................................................ 33-34 

Appendix  ................................................................................................................... 35-36 
 
 

 
 

 
 
 
 
 
 
 
 
 
 



 
 

1 

1. Introduction 
The following report aims to present all that has been done in this project. The project team 
members, Linnea Sjödin and Jonathan Ahlqvist, have implemented the project on behalf of 
Autoliv. 
 
1.1 Autoliv AB 
Autoliv is the world’s largest automotive safety supplier and was founded in 1953 by Lennart 
Lindblad in Vårgårda, Sweden. The company employs over 60 000 employees in 28 countries 
and saves over 30 000 lives in traffic every year. Their products also prevent ten times as many 
severe injuries. Autoliv possesses one third of the global market and their products are sold to all 
the leading car manufacturers in the world. (Autoliv General Presentation, 2015) 

1.2 Background  
Approximately 20% of road traffic deaths in the EU are caused 
by drunk drivers and The Insurance Institute for Highway Safety 
estimates that if alcohol detection devices were installed in all 
vehicles, 7 000 lives could be saved, in the U.S., every year (The 
Alarming Situation, 2014). Almost 12 600 drunk drivers can be 
found on the roads of Sweden, every day. That makes 525 drunk 
drivers every hour, around the clock (MHF Statistik, 2019-05-
09). 
 
Autoliv has developed a new alcohol sensor using infrared 
spectroscopy. The new sensor offers contact free measurements 
and minimum maintenance. It is lifetime calibrated and has a 
short startup time (The Alarming Situation, 2014). The sensor 
measures the ratio of carbon dioxide and alcohol in the driver's breath. This technology generates 
a more user-friendly alcohol sensor since it eliminates the need of a mouthpiece (Pettersson, 
2015-10-05).  

1.3 Mission 
In order to prevent drunk drivers and save lives, Autoliv has to make sure that drivers do not 
tamper with the new alcohol sensor. The mission of this project is to evaluate a solution that will 
complement the alcohol sensor in an effort to ensure its proper use.                                                  

1.4 Project goals 
The goal of this project is to evaluate a solution consisting of three systems that will ensure the 
proper use of Autoliv’s new alcohol sensor. The ambition is to fulfill the requirements that were 
set at the beginning of the project together with the entire project organization. During the final 
presentation the project team members wish to present an animation that provides a clear vision 
of how the systems works together with the alcohol sensor. 

1.5 Impact goals 
The systems will improve the use of Autoliv’s new alcohol sensor, which will reduce the amount 
of drunk drivers on our roads. This will contribute to a safer traffic environment with fewer fatal 
accidents, which is according to Autoliv’s vision and mission. 

1.6 Personal goals 
The project team members wish to gain insight and knowledge about the company Autoliv and 
its organization. There is also a desire to improve as project leaders and product developers. The 
project team members also see great opportunities in meeting experienced employees at Autoliv 
that can work as valuable contacts for future careers. 

The alcohol sensor. Image source: 
photo by Linnea Sjödin, 2015-09-21. 
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2. Project description 
The following section aims to describe the project set up in terms of people involved, 
requirements and delimitations, economics, planning, risks and secrecy. 

2.1 Project organization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2 Company 
Autoliv is the client and owner of this project. The project team members have been employees 
of Autoliv during the project, which has enabled a close cooperation. The project team members 
have had access to the client’s corporate resources to evaluate solutions that are well established 
within the business. 

2.3 Stakeholders  
This project is considered to have both primary and secondary stakeholders. In order to map the 
stakeholders’ influence on the project, they were divided into those who could influence the final 
solution and those who wish to. The stakeholders who wished to influence this project have been 
integrated throughout the entire project to be responsive to requests and feedback. 
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2.4 Requirements  
A Design Goal Document was compiled at the beginning of the project in order to identify 
requirements and enable the project team members and the entire project organization to measure 
the result at the end of the project. A number of scenarios where drunk drivers might try to 
tamper with the alcohol sensor where defined, and project team members decided which 
scenarios the solutions should solve. The list of scenarios the solutions should solve have been 
modified throughout the project as research has been done and delimitations have been set: 
  

• The person driving is not the one using the alcohol sensor (for example the driver 
allows a sober person to perform a breath sample) 

• Carbonated air that is not exhaled air is being used (for example air from containers or 
bottles with carbonated drinks, another living being, carbon dioxide tanks) 

• Filters are used to purify breath sample (for example carbon filters, cat litter, wet paper, 
blue gel, dense water cup with lid and straw) 

• The systems technology is hacked 
  
Preventing drivers from tampering with the alcohol sensor using different filters was selected as 
a requirement since the project team members found that it is a tampering method that 
significantly affects the alcohol sensors measurements. Preventing hacking has not been seen as 
a problem according to Motormännens Helnykterhetsförbund (MHF) but in this project, yet the 
future had to be considered. The idea is that the alcohol sensor will be installed in vehicles in 
much greater extent in the future. Since it will be used by more people and therefore be more 
widely known, the risk for hacking automatically increases. One tampering method that has been 
seen is switching or installing a new starter or extra button that enables starting the vehicle 
without using the alcohol lock system. This problem is part of the requirement of preventing 
hacking of the system. (Jonsson, 2015-11-09; Welleman 2015-11-09) 
  
Where abuse is involved, it is common that a person rather takes the risk of driving drunk than 
admitting a possible alcohol addiction (Jonsson, 2015-11-09). Regardless of who is using the 
system, it has to be sure that the alcohol sensor and the associated system is in place and 
functioning. In the current situation, Autoliv has not made any demands regarding reporting data 
that the systems collect. This is due to the fact that the end automotive manufacturer or end user 
will have to decide what to do with the data collected by the alcohol sensor and the associated 
system. (Holgers, 2015-10-05) 
 
 



 
 

4 

2.5 Delimitations 
Due to time constraints, a testable prototype has not been developed in this project. To program a 
system like the ones evaluated in this project requires extensive knowledge and was not be viable 
within the time frame of this project (Nilsson, 2016-02-01). Instead, the result has been packaged 
to be communicated to a programmer in the future. Another delimitation has been the systems 
response to tampering. The project is limited to focusing on discovering tampering and not 
necessarily to determine what the impact will be when tampering is detected. How the system 
reacts will be decided by Autoliv and automotive manufactures and will vary depending on the 
country, which the systems will be used in (Holgers, 2015-11-23). 
 
Early on, it was decided that everything related to the alcohol sensors technology would not be 
part of the solutions in this project (Holgers, 2015-10-05). There are development opportunities 
related to the alcohol sensors technology that can solve some or parts of the tampering attempts 
listed above. These technologies have been mentioned in context of the final solutions but they 
are not included as requirement to be solved in this project. 

2.6 Time plan 
The following time plan has been the basis for the project. The time plan has been edited 
throughout the project based on changes that have been made.  

 
2.7 Budget  
The following table shows the total costs of this project. Costs that have been paid by the project 
team members will be deducted from the compensation Autoliv pays each project team member 
at the end of the project. 
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2.8 Risks 
Risks for the project have been identified and planned to be managed according to the table 
below. Aspects in favor of the project are that it is an important social issue where lives can be 
saved and the market for the final solution is huge if it the project succeeds. In contrast, a 
possible disadvantage is that the systems are planned to be installed in all vehicles in the future 
which is a major change from today's’ situation where alcohol sensors and alcohol locks are not 
installed in all vehicles (Jonsson, 2015-11-09; Welleman 2015-11-09). Positive events that can 
lead to more risks, for example if the final solution is patentable which incur costs, are not 
mentioned since Autoliv will make the decisions in those situations. 
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2.9 Secrecy 
A confidentiality agreement was signed between the project team members and Autoliv at the 
beginning of the project in conjunction with the employment contract. Confidentiality 
agreements have also been signed with everyone who has been involved in the project. The 
confidentiality agreement is a standard agreement compiled by Autoliv. 
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3. Business  
3.1 Applications 
Autoliv's products are placed directly in vehicles during production, and are not sold through 
retail (Simonsson, 2015-11-10). This will also be the case for the alcohol sensor and the systems 
developed in this project (Holgers, 2015-11-23) 

3.2 Market and customer research 
A marketing study for the alcohol sensor project has been funded by Autoliv and performed by 
Malin Malmhagen, student at Göteborg University (Holgers, 2016-02-04). The marketing study 
is being performed through organized interviews and data gathering via Handels Consulting AB 
and the idea is to investigate the business opportunity and market for alcohol sensing in general. 
This market study is not yet complete for external use but will be used for the future launch of 
the alcohol sensor along with the associated systems. (Holgers, 2016-02-04) 

3.3 Market 
The primary market for the alcohol sensor, along with the associated systems is commercial 
transport vehicles such as trucks and taxis. In the future, the goal is to make it a standard in all 
vehicles. To prevent the most skilled tamperers is not the main focus but those who have been 
convicted of drunk driving have to be taking into consideration. Installing the alcohol sensor to a 
greater extent in the future is the key to reduce the number of drunk drivers on the roads. 
(Holgers, 2015-10-05) 
 
In order to evaluate systems, which can be implemented, and cover the entire market in the 
future, the market has been divided into three market segments - private individuals, convicted 
drunk drivers and truck drivers. The system evaluated for truck drivers is based on the design of 
a truck produced by a Scandinavian truck manufacturer and the system evaluated for private 
individuals is based on the design of a car produced by a Scandinavian automotive manufacturer. 
Private individuals are individuals who are not convicted of drunk driving and are expected to 
drive sober. Convicted drunk drivers have been granted a conditional driver’s license by 
Transportstyrelsen (Swedish Transport Agency) (Alkolås efter rattfylleri, 2016-05-10). The 
targeted truck drivers are drivers of distribution trucks in an urban environment (see Appendix 7 
- Market research on truck driver’s daily routines). 
 
Different market segments are ripe for different solutions and the chosen market segments are 
considered to cover large parts of the market in the future (Holgers, 2016-02-04).. The system for 
private individuals aims for a new market, which requires an affordable and user-friendly 
system. The system for those convicted of drunk driving is governed by the laws and regulations 
but still needs to be evaluated for future use. Similar systems are installed in trucks today 
(Bergman, 2016-03-29), which requires the system to be even more user-friendly and 
customizable.  
 
Buses are a big part of the market but are not included in this project. This decision was based on 
the fact that a handheld alcohol sensor probably needs to be used in buses to make sure that the 
driver’s breaths sample is not affected by passengers getting on and off the bus (Holgers, 2016-
02-04). Buses also have a multiple number of different driver's compartment with different 
designs and functions which makes it very difficult to compile one general solution (Holgers, 
2016-02-04). Taxi drivers belong to the truck drivers target audience since their working days 
are very similar. The only difference is the vehicle. 

 



 
 

8 

3.4 Marketing plan 
A marketing plan for the alcohol sensor is being investigated by Autoliv but cannot be imparted 
in the current situation. (Holgers, 2016-04-27) 

3.5 Distribution 
Distribution and delivery of the alcohol sensor and the systems will take place within the Autoliv 
organization. (Holgers, 2016-04-27) 

3.6 Production 
Production, design and programming of the alcohol sensor and the systems is decided by Autoliv 
and no further information can be published at the moment. (Holgers, 2016-04-27) 

3.7 Calculation  
To calculate an approximate price of what it will cost to install the alcohol sensor together with 
the associated system in vehicles in the future is very difficult since it is planned to be installed 
in different vehicles produced by different automotive manufacturers (Holgers, 2015-10-05; 
Pettersson, 2015-10-05). A price to use as a reference is approximately 20 000 SEK, which is the 
total costs of an after installation of an alcohol lock produced by Dräger, an international leader 
in medical and safety technology (Jonsson, 2016-03-30). The 20 000 SEK include the alcohol 
lock itself, installation, calibration, and service when emptying and reporting the data log and 
using the override function (Jonsson, 2016-03-30). This package deal is provided to those who 
have been granted a conditional license by Transportstyrelsen. To install an alcohol lock during 
new production costs approximately 7 000 SEK (MHF Product review, 2016-05-19). 
 
An approximate price for the alcohol sensor has been calculated by Autoliv but cannot be 
published.  The total cost for components for the systems are reduced since components that are 
already installed in vehicles today are being used. Since the alcohol sensor and the associated 
systems are planned to be installed during production of new vehicles, additional work that can 
occur when performing an after installation disappear which can also reduce costs (Jonsson, 
2016-03-30; Welleman, 2016-03-30). Another aspect that can reduce costs is that the systems 
evaluated in this project require no service unit and operators. This is a rough estimation. 

3.8 SWOT analysis  
The following strengths, weaknesses, opportunities and threats are identified for the systems  
evaluated in this project and their future development and implementation.  
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3.9 Novelty search 
A novelty search and patent search was implemented to ensure that no similar solutions exist. 
The purpose of the novelty search was also to gain facts, inspiration and ideas from patents that 
have expired or that are no longer in use. Based on the patent search, it is known that no identical 
solutions have been patented.  
  
One patent was found that also contains technology that is installed in vehicles today. The patent 
includes a door lock sensor and a seat belt lock sensor that ensures the safety of the driver before 
the driver is able to perform a breath sample and start the vehicle. When three requirements are 
fulfilled, the driver is able to start the car. (Intelligent control system for contact-type alcohol 
sensor, 2013-07-17) 
  
Similar solutions, whose purpose is to prevent tampering of alcohol sensor and alcohol locks, are 
few and only four solutions have been found. One solution is a sensor in the A-pillar, the part of 
the vehicle body between the windshield and the car window in the driver's compartment, that 
requires that the alcohol sensor is placed in front of the driver when performing a breath sample. 
A second solution ensures that a human being is performing the breath sample by using an 
infrared sensor that recognizes skin. A third solution recognizes a possible driver-change by 
requiring a second breath sample when the car has been standing still for more than 30 seconds. 
The fourth solution ensures that the user of the alcohol sensor is a human being by requiring the 
user to make a sound (vibration) while performing the breath sample. The last solution was 
shown to be problematic and made it difficult for the users to use the alcohol sensor in the way it 
was intended. (Jonsson, 2015-11-09) 
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4. Methods 
The following section aims to describe the methods and tools that have been used in order to 
enrich knowledge, generate ideas to solve the given problem, sift through solutions for 
evaluating and selecting concepts and ensure the quality of the final result. Some methods that 
were mentioned in previous reports are not mentioned again since other methods were seen as 
more suitable for this project. 

4.1 Project model 
Since this project has been performed in collaboration with a company, a dynamic project model 
was used as a basis model since it is well suited for projects where a solution is not 
predetermined. The Dynamic System Development Method (DSDM) has been combined with 
Agile Management since the project was performed in a flexible and interactive way. 
 
Lean Product Development (LDP) was not chosen since it is suitable when there are high 
production costs, long production cycle times, high development costs, many redevelopment 
cycles, long development cycle times or need for more innovative solutions (Lean Product 
Development, 2015-11-12). Integrated Project Delivery (IPD) was not chosen since it is based on 
eight phases (conceptualization, criteria design, detailed design, implementation documents, 
agency review, buyout, construction, closeout and facilities management) that are performed 
sequentially (Integrated Product Delivery, 2015-08-30). The Stage-gate model was not chosen 
since the phases testing and launch, two of the seven phases the model is based on, were decided 
not be part of this project (Stage-Gate Model, 2015-08-31). Finally, Concurrent Engineering 
(CE) was not chosen since it focuses on parallelization of tasks (Concurrent Engineering, 2015-
11-25).  
 
Agile Management, or smooth process management, is an iterative, incremental approach to 
manage design and build activities for technology, information technology and other businesses 
that aim to provide new product or service development in a highly flexible and interactive way. 
The model requires capable individuals of the relevant activity, openness to consistent customer 
input, management transparency, and non-hierarchical forms of leadership. (Agile Management, 
2015-11-12) 
 
DSDM is an agile project delivery framework primarily used as a software development method. 
The method fixes cost, quality and time in the beginning and prioritizes musts, shoulds, coulds 
and won’ts to adjust the project deliverable to meet the stated time constraint. (Dynamic Systems 
Development Method, 2015-11-05) 

4.2 Planning  
The following methods were used to enable planning of the project.  
 
4.2.1 GANTT chart 
A GANTT chart is a type of bar chart which clearly illustrates different phases and tasks in a 
project and during which time periods they are planned to be implemented. Time can be 
specified in days, weeks, months or years and specific deadlines may be defined if found 
appropriate. Different lengths of bars illustrate the start and finish of each task. (Gantt chart, 
2016-05-06) 
 
4.2.2 Visual planning 
Visual planning is used to give a clear picture of the different phases and tasks in a project. The 
method can be described as a visual schedule where all the members of a team that are involved 
in a project can see how the project is developing. The planning is advantageously done on a 
wallboard tacked where the project takes place. With the help of post-its, project members can 
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clearly see deadlines, what has been done in the project so far and what cannot be done due to for 
example knowledge gaps. (Holmdahl, 2010) 

4.3 Fact-finding 
The following describes how necessary facts have been gathered throughout the project. 

  
4.3.1 Personal meetings 
One way to find valuable information and knowledge are personal meetings with individuals 
who possess advanced knowledge in specific areas. What is said during meetings can be 
recorded or written down to be used as a future reference or source.  

  
4.3.2 Autoliv’s internal database 
A way to get easy access to the information that is already known by Autoliv is their internal 
database. The database is accessed using a computer connected to the company's intranet. 
(Holgers, 2015-10-30) 
  
4.3.3 Internet 
New facts are most easily found through searching online. Using the internet is a fast way of 
collecting information and knowledge. 

  
4.3.4 Scientific articles 
Scientific articles found on the internet, in Autoliv’s internal database, and in libraries can be 
used to find information and learn more about a specific area. 
  
4.3.5 Literature 
Literature from libraries can be used to find information when neither of the sources above has 
given the right information.  
 
4.3.6 Market research  
Any organized effort to gather information about target markets or customers is called a market 
research. A market research can be compiled via the internet, phone calls, or interviews. It can 
also be purchased as a service from a company. A market research provides important 
information to identify and analyze the market need, market size and competition. (Market 
research, 2016-04-14)  

4.4 Idea generation 
Described below are the methods used to generate ideas. 

  
4.4.1 Brain Aided Design (BAD) 
A large part of concept development and design consists of combining ideas with mental models. 
A first step in generating a solution to a problem is to imagine, share, and discuss ideas. It is 
important to record and document all ideas mentioned. (Holmdahl, 2010) 

  
4.4.2 Pencil Aided Design (PAD) 
When drawing on paper, a direct link is created between the thoughts in our brain and the visual 
impression of the picture drawn. The second step in generating a solution to a problem is to draw 
ideas on paper to visualize your thoughts, which makes it easier to communicate your thoughts to 
others. (Holmdahl, 2010) 
 
4.4.3 Model Aided Design (MAD) 
The third step in generating a solution to a problem can be to build models. It is often useful to 
construct and test simple models to quickly verify the function of the concept development or to 
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increase the knowledge and understanding of the concept. Models can be made in materials like 
LEGO, cardboard, or styrofoam. (Holmdalh, 2010) 

  
4.4.4 SCAMPER 
Scamper is a tool that helps generate new ideas or improve and develop existing ideas. Scamper 
is an abbreviation for substitute, combine, adapt, modify, put to other use, eliminate and reverse. 
(Holmdahl, 2010)  

4.5 Evaluation 
In order to compare different proposed solutions and concepts the methods described below have 
been used. 

  
4.5.1 SWOT analysis 
A SWOT analysis is a method to evaluate strengths, weaknesses, opportunities and threats that 
can influence a project, a product or a company. (SWOT analysis, 2016-04-21) 
 
4.5.2 Risk analysis  
A risk analysis is a method that identifies risks and determines how they are planned to be 
addressed to minimize the consequences. Risks are listed in a table and the probability of the risk 
occurring is rated on a scale from for example one to five. The rate of the risk occurring together 
with a rate of the consequence of it occurring, also from for example a scale from one to five, 
gives a risk value for every risk. (Risk analysis, 2016-03-18) 
 
4.5.3 Gap analysis 
A gap analysis involves the comparison of actual performance with potential or desired 
performance. It can be conducted in different perspectives such as organization, business 
direction, business processes and information technology. A gap analysis provides a foundation 
for measuring investment of time, money and human resources required to achieve a particular 
outcome. The final analysis may reveal areas that can be improved. (Gap analysis, 2016-05-09)  

4.6 Communication 
The following describes the approaches used to disseminate knowledge and information between 
the project team members, and within the project organization. 

  
4.6.1 Google Drive 
Google Drive is a free internet service that enables several people to get an overview of each 
other's work, submit opinions and share and edit important documents. Google Drive allows 
users to work with and edit the same document simultaneously, which facilitates writing for 
example reports. (Google Drive, 2016-05-05) 

  
4.6.2 Autoliv’s internal database 
Access to Autoliv's internal database makes it possible to consult confidential documents and 
drawings in a simple way. This entails that confidential documents will not have to be sent by e-
mail. (Holgers, 2015-09-22) 
  
4.6.3 E-mail 
E-mail is an easy way to communicate with Autoliv employees, advisors or others involved in 
the project. Internal Autoliv e-mail addresses are created to avoid that important and confidential 
information spreads to people who are not involved in the project. (E-mail, 2016-05-10) 
  
4.6.4 Weekly meetings 
The purpose of weekly meetings is to discuss arising problems, what has been done since the last 
meeting and what will be done the upcoming week. To take notes before, during and after these 
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meetings can be very helpful and work as a diary and future reference for the project. (Nordin, 
2015-08-19) 

  
4.6.5 Skype for Business 
Skype for Business is a program that let’s employees collaborate with anyone, anywhere, on any 
device, with the security and control of Microsoft. All Autoliv employees have access to the 
program, which enables online meetings when needed. (Skype for Business, 2016-05-09) 

  
4.6.6 Journal 
Documenting all completed tasks in a journal enables everyone who is involved in the project to 
keep track of what has been done and when. It is a good place to write down overall questions 
and concerns that need to be answered or discussed in order to move forward in a project. It can 
also work as a reference to the project.  (Journal, 2016-04-28)  

4.7 Testing 
The following describes the approaches used to test the final result.  
 
4.7.1 User safety test 
User safety tests can show if the future target audience uses and reacts as planned to a final result 
of a project. These tests are carried out by exposing people within the target audience to the 
product, system or service developed and results can be documented by video recording or 
discussion with those who participated in the tests. (Holgers, 2016-03-29) 

4.8 Presenting  
The following describes the technology used to present the final result.  
 
4.8.1 Adobe Flash 
Adobe Flash is a multimedia and software platform used for creating vector graphics, animation, 
browser games, rich internet applications, desktop applications, mobile applications and mobile 
games. (Adobe Flash, 2016-05-06) 
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5. Theory  
The following facts have been gathered throughout the project and are the basis for important 
decisions. The facts that have been gathered include information about alcohol locks and 
tampering methods today and different identifications technologies in order to create an 
understanding of the current situation and enable selection of components to the systems. It also 
includes compilations of relevant laws and collected statistics used in the project. 
 
5.1 Alcohol sensor 
Autoliv’s new alcohol sensor uses infrared spectroscopy to detect alcohol in exhaled air using 
carbon dioxide as a tracer gas. Molecules of alcohol and carbon dioxide absorb infrared radiation 
at specific wavelengths and the signals are then sensed by detectors utilizing the corresponding 
narrowband filters. In order to optimize the optical path-length, the sensor needs to be a certain 
size. This technology enables non-contacting measurement, highly diluted breath samples, high 
sensitivity and selectivity, fast response, and a maintenance-free sensor. (The Alarming 
Situation, 2014; General overview of alcohol sensing 
projects and products, 2015) 
 
In order for the sensor to measure the alcohol level in user’s exhaled air, it is required that the 
user blows lightly on to the sensor from 10-15 centimeters distance. The sensor is being 
developed to measure the temperature of the exhaled air and the percentage of water vapor in 
exhaled air. For both measurements, an allowable range can be determined for verification 
purposes. (Pettersson, 2015-10- 05) 

The alcohol sensor and its components. Image source: General overview of alcohol sensing projects and products, 2015. 
 
Where and how the alcohol sensor will be placed in vehicles in the future is not yet decided. 
Work on the alcohols sensor’s placement has been discussed together with potential customers. 
No final solutions have been developed, but suggestions that have emerged include placing the 
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alcohol sensor in the steering wheel, the sun block and the dashboard (Andersson, 2015-11- 10; 
Pettersson 2015-11- 10). 3D-models of suggested placing can be seen in Appendix 1 - Suggested 
placing of Autoliv’s alcohol sensor. The picture below shows the location of the alcohol sensor 
as assumed in this project.  

The alcohol sensor placed in the steering wheel. Image source: Pettersson, 2015-11-17. 

5.2 Alcohol lock  
The purpose of an alcohol lock is to prevent a vehicle from starting if the driver using it is 
intoxicated. In Sweden, performing a breath sample for another driver is just as punishable as 
driving drunk since it is seen as aiding drunk driving. Alcohol locks are often used in company 
cars, taxis and trucks where employers want to be able to log the alcohol lock data for each 
employee or vehicle. Data that can be logged includes time of the measurement, alcohol level 
and temperature of the exhaled air. Some companies write contracts that say that employees will 
be fired if they try to tamper with the alcohol locks. (Jonsson, 2015-11-09; Wellemann 2015-11-
09) 
 
Generally, alcohol locks are not sufficient to determine whether a person can or cannot drive. 
Margins should be sufficiently large. In Sweden today, there are 130 000-140 000 alcohol locks 
installed in different vehicles, all with varying quality. Alcohol locks are often an option when 
purchasing new vehicles today and MHF have performed a number of tests on alcohol locks. 
One of the tests investigated how easy or difficult it is to disconnect an alcohol lock. It has also 
been revealed that external interference can affect the alcohol lock and knock out the system, 
which can result in a vehicle not starting even though the driver is notintoxicated. (Jonsson, 
2015-11-09; Wellemann 2015-11-09) 
 
5.3 Filters 
One way to tamper with alcohol sensors and alcohol locks is to use different kinds of filters. 
Tests that have been performed in MHF’s test lab in Tibro, Sweden show that the use of carbon 
filters significantly reduces the driver’s measured alcohol level. Carbon filters reduces the 
percentage of water vapor in the exhaled air significantly but the effect can easily be 
compensated using wet paper. This is why carbon filters work as a tampering method. Another 
tampering method that also works as a kind of filter is a cooled tube, usually minus ten degrees 
Celsius, that binds the alcohol molecules. (Jonsson, 2015-11-09, Wellemann 2015-11-09) 
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Carbon filter and cooled tube built in MHF’s test lab in Tibro, Sweden. Image source: Wellemann, 2015-12-08. 
 
5.4 Fingerprint recognition 
Fingerprint recognition is a biometric method to verify and recognize a human fingerprint, which 
are unique for every finger. A sensor is used to capture the individual image of the fingerprint, 
which can be stored for future recognition. (Fingerprint recognition, 2015-11-21) 

5.5 DNA  
To identify a person through DNA by using exhaled air is today an unexplored field. The fastest 
and most precise way to make a DNA test of a person with today’s technology is to take a 
sample of oral mucosa. (Lärstad, 2015-11-02) 
 
5.6 Sensors in door lock and seat belt buckle 
In vehicles today, there are sensors in the door lock and seat belt buckle that can indicate if the 
door is closed and if the locking tongue is in the seat belt buckle. These systems can notify if for 
example the door is not completely closed. These systems are developed by Autoliv and are 
installed for safety reasons. (Holgers, 2015-11-30) 
 
5.7 Drive Monitor System (DMS) 
The Drive Monitor System is a camera-based system that continuously scans the inner parts of 
the car. The camera is located in the A-pillar and is today used for eye localization and to see if 
the driver is looking at the road or not. The camera is a grey scale, and works within the infrared 
spectra, which makes it difficult to tamper with it using a printed picture of a face. This is due to 
the difficulty of matching colors in a photo with colors in the infrared spectra. The camera works 
well in the dark and can identify the driver even though he or she is wearing sunglasses. Ray-Ban 
sunglasses have an infrared filter, which can be a problem since the camera focuses on the eyes. 
(Nilsson, 2015-11-10) 
 
5.8 Occupant Classification System (OCS)  
The purpose of the OCS is to gather information about all the passengers in the car. Information 
about for example length and how passengers are seated can help deploy the airbags differently 
according to different situations. The camera is continuously scanning to get updated 
information. (Nilsson, 2015-11-10) 
 
The OCS uses a time-off-flight camera, which measures the distance to every pixel to provide 
information about depth and intensity. The camera is capable of identifying a face and can 
recognize an already known face. The camera works well in the dark and in fact, too much 
sunlight can make it more difficult for the camera to recognize and identify faces. The camera 
works within the infrared spectra and can measure movement, which makes it even more 
difficult to tamper with by using a printed picture of a face. The camera can identify a person 
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even though he or she is wearing glasses or sunglasses. The infrared filters in Ray-Ban 
sunglasses are not a problem since the OCS camera detects occupants and faces and not only 
the location of eyes. (Nilsson, 2015-11-10)  
 
It is possible for the OCS camera to identify if there is more than one face in the camera’s sight 
and it is easier for the camera to find the driver’s and passengers’ faces if they are seated in a 
normal upright position facing forward. It is possible to program the camera to recognize certain 
objects. The OCS camera is planned to be placed in the center rearview mirror in the future. 
(Nilsson, 2015-11-10) 

5.9 Conditional driving license  
A conditional driver's license can be applied for if a person in Sweden has been convicted of 
drunk driving. The license is granted by Transportstyrelsen and to be approved a conditional 
driver’s license, certain criteria’s have to be fulfilled. The person who holds the conditional 
driver’s license for one or two years and must go through a number of medical visits to prove a 
change in drinking habits during that time. An alcohol lock that is approved by 
Transportstyrelsen must be installed in the vehicle. Information such as result and time of breath 
samples, engine starts and stops and attempts to manipulate is continuously monitored by a 
supervisor at Transportstyrelsen. Examples of manipulation in this context can be several breath 
samples performed within a short time interval with very different temperature or that a 
requested breath sample is not performed. In order for the supervisor to receive the information, 
the vehicle and the alcohol lock needs service performed by a service unit approved by the 
alcohol lock manufacturer to empty the data log and send the information to Transportstyrelsen. 
(Jonsson, 2016-03-30; Welleman, 2016-03-30) 
 
A driver with a conditional driver’s license has to perform an approved breath sample to start the 
vehicle- When the vehicle is started, random breath samples will be required which the driver 
must perform within six minutes. The person who has been granted the conditional driver’s 
license is responsible for all breath samples that are being performed in the vehicle where the 
alcohol lock is installed. (Jonsson, 2016-03-30; Welleman, 2016-03-30) 

5.10 Geometric identification 
A geometric analysis of the face is made to identify a face using a camera similar to the one in 
the OCS system. This means that the camera measures the distance between different parts of the 
face, for example between the mouth and nose. No physical image is saved, since the camera 
only saves geometric information and measures of the face. To identify a specific person and 
create a physical image from the information saved by the camera requires a lot of knowledge 
and advanced technology. (Nilsson, 2016-03-31) 

5.11 Personuppgiftslagen (Personal Data Act) 
Personuppgiftslagen (The Personal Data Act) aims to protect people from having their integrity 
violated by the processing of personal data (Personuppgiftslag (1998:204), 2016-05-09). A new 
regulation of the law will be implemented in 2018. The new regulation requires increased clarity 
about what the data can and will be used for and includes the right to be forgotten. It will also 
contribute to harder punishments and making sure that data is not saved longer than needed. 
According to the law, an approval is required as soon as any information can be connected to a 
physical person. (Apoy, 2016-03-31) 

5.12 Breath sample statistics  
In 2015, results from 639 662 breath samples were gathered by the Swedish police. Compiled 
statistics show that 1,90% of the performed breath samples were positive and had a result that 
exceeded the legal limit in Sweden. In July, 3,32% of the breath samples were positive, which 
makes July the month of the year with the highest percentage of positive breath samples. 
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According to the statistics, it is most likely to face a drunk driver on Sunday’s since 2,60% of the 
breath samples performed on Sundays were positive. 3,89% of the breath samples performed 
between 00.00-06.00 were positive which makes it the time of the day with the highest 
percentage of positive breath samples. The Swedish police are responsible for the foundation of 
this compilation of statistics and the project team members have identified and compiled the 
parts that are essential for this project. See Appendix 5 – Statistics of breath samples performed 
in 2015. 
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6. Implementation  
This section aims to describe how we have proceeded in this project, step by step.  

6.1 Start-up 
The project began at the end of September 2015 when we signed an employment agreement with 
Autoliv in Vårgårda, Sweden and the project organization was put together (see 2.1 Project 
organization). We were given a presentation of the background to the mission and what had been 
done in the project so far concerning the alcohol sensor. We quickly realized that the project was 
very extensive and that we had to forge ties with experts in each area to cover all the knowledge 
gaps that we had identified. Early on, the project was limited to focusing on discovering 
tampering and not necessarily to determine what the impact would be when tampering was 
detected (see 2.4 Requirements and 2.5 Delimitations). Knowledge gaps that were identified 
included the alcohol sensors technology, how drivers tamper with alcohol locks today and how 
alcohol locks and their associated systems work. These knowledge gaps were filled by reading 
scientific articles and theses, arranging meetings with experts at Autoliv and initiating contact 
with MHF. Knowledge was also collected by calling trucking and taxi companies and both 
national and regional police and traffic departments.  

6.2 Planning 
The project was planned by compiling a project plan where mission, goals, requirements, project 
model and methods were described. Stakeholders and risks were identified and a SWOT analysis 
and budget was compiled. A GANTT chart was compiled to make sure that the entire project 
organization had a common view of what should be done and when. It was also important to 
schedule testing at Autoliv’s plant in Vårgårda at an early stage. A visual planning board was 
compiled in the project room at Halmstad University for us to be able to keep tabs on what 
should be done and when, and what had been done so far. Meetings with our advisor Leif Nordin 
was scheduled to every Monday and weeks when we would be stationed at Autoliv were booked. 
A journal was created in Google Drive (se 4.6.1 Google Drive) to document the process.  

6.3 Idea generation 
Idea generation started at the beginning of October 2015 with a number of idea generation 
methods. We tried to take advantage of the fact that we did not have a lot of background to the 
problem in order to come up with innovative solutions. All ideas that emerged during idea 
generation sections were sketched and saved for future evaluation. A lot of questions arose 
during the idea generation process. In order not to restrict the creativity we chose to seek answers 
to all questions after the first part of the idea generation process was completed. We also 
discovered that the list of requirements was not specific enough to know which ideas had the 
potential to meet the requirements. The requirements were therefore discussed and edited 
together with Autoliv 

6.4 Fact-finding 
The majority of time during the autumn was spent on fact-finding. All the questions that arose 
during the idea generation process had to be answered in order to be able to select the 
components that would be part of the solution. Questions that needed to be answered concerned 
identifications technology such as DNA, fingerprint recognition and cameras, possible placement 
of the components, existing sensors and systems that Autoliv had developed and objects such as 
filters that can affect human breath sample (see 5.3 Filters). Through meetings and e-mail 
conversations, including experts at Autoliv, a doctor at Sahlgrenska Universitetssjukhuset and 
employees working for a Swedish automotive manufacturer, questions could be answered. When 
in meeting with a person outside the Autoliv organization it was important to keep in mind that 
the material in the project is confidential and that project team members are not allowed to talk 
about specific details. Great progress was made during a visit at MHF:s test lab in Tibro, Sweden 
in November where we got a clear view of how filters could be built and reduce the amount of 
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alcohol in a breath sample. The employees at MHF shared a lot of experiences that gave us a 
deeper understanding of today's problems with drunk driving and what had been done in the past 
to amend the situation in both Sweden and Europe. 

6.5 Selection of components 
When questions were answered it was possible to eliminate many ideas and finally choose the 
components that would be part of the final system. The choice was made based on the received 
confirmation that the components could be developed to function as we desired in the future and 
not according to their functions in vehicles today. This confirmation was received from reliable 
sources that develop these components in their daily work. The components and technologies 
were chosen based on their ability to meet the listed requirement. The fact that the solution 
would be applied in vehicles in the future influenced the decisions.  
 
Fingerprint recognition and DNA were two identification techniques that were investigated. 
Fingerprint recognition can identify the driver, but it filled no other function, which is why it was 
not chosen. DNA identification of exhaled air is an unexplored field and the identification 
methods that exist using DNA today are way too complicated and take too much time. (Lärstad, 
2015-11-02) 
 
The same kind of camera that is being used in the OCS (see 5.8 Occupant Classification System 
(OCS)) was shown to be the best when it comes to face recognition and driver identification. The 
DMS camera does not identify faces nearly as well as the OCS camera since the OCS camera 
measures depth and the DMS camera only localizes eyes. Both the OCS camera and DMS 
camera use infrared technology, which makes them difficult to tamper with (see 5.7 Drive 
Monitor System (DMS)). Compared to the DMS camera, the OCS camera has many other 
functions that can help prevent tampering. It is possible to program the camera to identify certain 
objects, for example the driver’s face and the alcohol sensor. If the camera is programmed to 
identify these objects it can also recognize foreign objects such as a carbon filter between the 
driver's face and the alcohol sensor. The camera can also identify multiple faces in its sight and 
be programmed to scan at all times. The OCS camera will work in the dark and can identify 
drivers wearing glasses or sunglasses. The only known problem is Ray Ban sunglasses. 
However, the previously mentioned functions determine the choice. The fact that the OCS 
camera is planned to be placed in vehicles in the future also justifies this choice. (see 5.8 
Occupant Classification System (OCS)) 
 
The sensors in the door and seat belt locks were planned to be used to notice a potential driver-
change or if the driver steps in and out of the car. Since they are already installed in vehicles 
today they are cost effective components. When it comes to the alcohol sensor, the project team 
members have not evaluated its technology in this project but functions measuring the 
temperature and percentage of water vapor in the driver's exhaled air were decided to be part of 
the final solution since Autoliv is working on development of the alcohol sensor in a different 
project. These functions will help prevent the driver from using something other than exhaled air 
when blowing into the alcohol sensor. In summary, the chosen components and technologies 
have the ability to prevent a person who is not driving to use the alcohol sensor, prevent the 
driver from using carbonated air that is not exhaled air and preventing the use of filters to purify 
exhaled air.  
 
A stationed alcohol sensor with an extensible cord felt old and dysfunctional. Due to this and the 
paring design of future cars, it was decided that the sensor would be integrated and cordless. To 
be able to move on and evaluate the final system we had to decide where the components would 
be placed. Initially we planned to develop a proposal for placement of the components but our 
supervisors and the project owner at Autoliv thought it deviated too much from the original 
mandate we had received. The chosen camera was already planned to be placed in the center 
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rearview mirror for driver identification in order to change settings for, for example air bags in 
different situation. This placement of the camera proved to be suitable for our purpose as well. 
The placement of the alcohol sensor had been discussed together with a Swedish automotive 
manufacturer and the suggestions that seemed most promising was chosen for this project. 
Autoliv decided to place the alcohol sensor in the steering wheel (Holgers, 2015-12-21). 
Integrating the sensor was thought to help prevent tampering since the driver cannot move it 
around. Having the sensor fixed in a well-chosen position would influence the driver to use the 
sensor in the way it is intended. With these decisions, the part of the project involving the 
hardware was complete.   
 
During the process of writing the concept report and compiling the concept presentation it 
became clear that a lot of knowledge was missing in order to fulfill the goals and develop a 
prototype showing a workable and carefully designed solution using the chosen components. We 
were lacking skills in programming and Autoliv did not have resources to program the system 
during the spring in order for it to be finished at the end of the project. We began to look for 
students educated in programming but we quickly realized that it was too complex to get 
someone involved at that time of the project. Autoliv also concluded that they preferred to 
program the system themselves. It became clear that a testable solution would be very difficult to 
compile in this project due to lack of knowledge in the project team but also lack of resources 
from Autoliv.  
 
Finally, it was decided that the system itself would the final product of the project and that we 
should focus on the system meeting the requirements that have been set. This decision resulted in 
changes in the goals for the project. The goal of developing a testable solution was changed to an 
animation or demonstration of the system. A risk considered at the beginning of the project was 
that a testable prototype would not be able to be compiled. The action for that risk was to 
produce an animation. One negative outcome of this change was that were would not be able to 
test the final solution but on the other hand we could focus on the system, its functions and 
features and most importantly meet the future market and work on ease of use. Due to this 
decision, scheduled tests at Autoliv were therefore cancelled. 
 
This decision also changed the budget since all expenses for the prototype were eliminated. The 
time plan was edited to make sure that an animation or demonstration would be finished at the 
end of the project. The risks and SWOT analysis were edited and a weakness was that we were 
no longer able to test the systems. The stakeholders stayed the same despite this change and 
since we initiated a dialogue with many of the stakeholders at an early stage of the project, we 
knew that this change would not affect their interest.  

6.6 Selection of market segments 
When starting to evaluate the software to the systems and deciding on different functions and 
features it became clear that the system would be different depending on who was using it. We 
therefore decided, together with Autoliv, to divide the market into three different segments. The 
three segments were easy to choose since Autoliv are planning to install the alcohol sensor in all 
vehicles in the future. We wanted to choose three market segments that covered the majority of 
the market and different market segment were examined. Together with Autoliv we chose to 
focus on private individuals, convicted drunk drivers and truck drivers. This decision gave us the 
chance to focus on meeting each target audience in a better way and customize the functions and 
features of each system. Those convicted of drunk driving do not account for a large part of the 
market but since Autoliv does not do after installations and people will be convicted for drunk 
driving in the future as well they have to be taking into consideration.  
 
This decision also required more research since we had to evaluate two more systems for two 
new market segments that we hadn’t researched before. MHF and Transportstyrelsen was great 
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when it came to research concerning convicted drunk drivers and the laws and regulations they 
had to follow today in order to be granted a conditional license. The vehicle that the system for 
convicted drunk drivers were to be placed in was decided to be the same as for private 
individuals but the vehicle for truck drivers was different. We therefore had to research trucks 
and decide where the components will be placed in the truck. After communicating with a 
Swedish truck manufacturer it was decided that the camera will be integrated in the dashboard 
since trucks do not have center review mirror. The alcohol sensor will be integrated in the 
steering wheel. Based on research it was found that a camera-system similar to the OCS system 
is not planned to be placed in trucks in the future due to problems with Personuppgiftslagen. 
However, developers at a Swedish truck manufacturer are working on getting a camera into the 
trucks that can track the driver’s eyes and facial expression. This is a kind of camera we can use 
which is why we chose to work with the camera for the solutions for trucks as well since it 
becomes cost effective if it is planned to be placed in trucks in the future. 

6.7 Evaluation of systems 
After deciding on the three market segments, evaluation of a flowchart for each system began. 
Ideas on system functions and features had been generated before it was decided that we should 
focus on three different market segments. All of these ideas came to use when we started 
working on the flowcharts for the three systems. When d evaluating the system for private 
individuals, we used ourselves and those around us as a reference since they matched the 
description of the target audience. It quickly became clear that we needed to use and work 
according to a qualitative and not a quantitative method since it was impossible to gather 
numbers and statistics that could work as a basis for our decisions. A quantitative research 
provides results in the form of numbers, concretely specified amounts, times (when and how 
often), response to gender, age, education and other things that are possible to count on. These 
are factors that can easily be quantified. A qualitative research aims to describe how, what and 
why things happen and interpret the basis of its context. It is important to keep in mind that 
qualitatively does not imply quality. Based on the requirements in the project and the future 
market that is targeted, using a qualitative method can be justified. We also discovered that many 
legal issues appeared such as logging of data and information about a physical person in 
combination with the vehicle's GPS coordinates. Cooperation with lawyers at Autoliv was 
initiated to ensure that this would not be a problem in the future. 
 
Systems for convicted drunk drivers who have been granted a conditional driver’s license are 
currently governed by laws and regulations from Transportstyrelsen. We looked at these laws 
and regulations, but since the system is evaluated for the future, laws were not decisive. A gap 
analysis was compiled to identify how our system differed from the systems convicted drunk 
drivers install in their vehicles today. Since MHF is responsible for testing and certification of 
alcohol locks their cooperation has been valuable when evaluating this system. It was important 
to keep a fine balance between taking facts from MHF into consideration and at the same time be 
creative and not restricted by the laws and regulations that exist today. 
 
When evaluating the system for truck drivers, a market research was performed in order to create 
an understanding of truck driver’s daily work. Different Swedish trucking companies and 
individuals with experience in the industry were contacted by telephone and the results were 
summarized in a table (see Appendix 7 – Market research on truck driver’s daily routines). Based 
on the gathered information, a user friendly system was compiled that met the requirements.  
 
All three systems have been evaluated though discussing and imagining what the systems will be 
exposed to in different situations and through different driver behaviors. The system for private 
individuals, compiled first, was tested early on with help from other students in our class. This 
was done to ensure that the way we had chosen to present the solutions was easy to understand 
but also to get feedback on the selected functions and features. We started by presenting and 
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explaining the solution to two students to get feedback, and later on, when the solution was 
almost done, we handed it over without any explanation to make sure that all the essential 
information needed to understand the solution was included. During these evaluations, we 
received valuable tips and ideas. This evaluation can be compared with safety user tests since the 
students we chose belonged to the target audience of the system for private individuals. 

6.8 Compilation of final result 
All three systems were compiled initially in Swedish, but were translated into English. This was 
not an active decision. We were generating ideas in Swedish and as the systems emerged we did 
not switch to English. Each system is described and explained in a separate document to make it 
clear that there are three different systems tailored for three different target audiences. It was 
difficult to find a simple way to compile and describe the different functions and features of the 
systems. We realized early on in the process of compiling the flowcharts and descriptions that a 
lot of explanation of terms and background facts were needed in order for someone not familiar 
with the project or the product field to understand the solutions. However, we realized that our 
client Autoliv understood the documents, which was most important. Drafts of the systems 
written in Swedish were sent to Autoliv as soon as they were ready for feedback. They were also 
sent to Autoliv’s patent department since we had a meeting with them at the beginning of the 
project where they told us that they wanted to look at our solutions as soon as they were done. 
 
In order to present the solutions in a simpler way to people who are not familiar with the project 
and the product field, the animation and demonstration showing the final solutions had to be 
compiled. This was done by initiating collaboration with students at Ljud-och Bildskolan in 
Halmstad, a Swedish high school mainly focused on secondary education in the media, game 
development and music production (Ljud-och Bildskolan, 2016-05-09), for the compilation of an 
animation. The animation shows the system for private individuals when the driver does 
everything right. An animation was chosen since it is an easy and quick way to create an 
understanding of how something works. Creating animations for all the three systems was not an 
option due to the time constraint. It was also decided to compile a clickable digital environment 
using Adobe Flash to show the entire system. With the help of a computer game-like 
environment, a person can experience what the driver can expose the system to and how the 
system will react in different situations.  
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7. Result   
The final result presented in this project is three evaluated systems that are tailored to three 
different market segments.  

7.1 Compilation 
Each system is described in a document containing conditions, functions, explanation of terms, 
flowcharts, description of the flowcharts, comments, information about logging, and laws and 
regulations. The documents are planned to be handed over to a future programmer and contains 
references and appendices to all facts that the systems are based on, including the facts in this 
report.  

7.2 Components 
The main component associated with the system, in addition to the alcohol sensor, will be the 
same kind of camera that is being used in the OCS system. The camera will be placed in the 
center rear view mirror in cars and integrated in the dashboard in trucks without a center 
rearview mirror. The alcohol sensor will be integrated in the steering wheel without a cord. The 
alcohol sensor can measure the temperature and percentage of water vapor in the driver's exhaled 
air.  

7.3 Functions 
The systems have been divided into a set of functions to arrange and describe different features - 
standby, system activation, driver identification, breath sample, state, when stopping, when 
turning off and stand-alone functions. All three systems are activated by turning on the vehicle's 
ignition and the camera scans continuously as the system is activated. The camera uses 
geometric identification to identify the driver and a video instruction on the dashboard, showing 
the camera's sight, helps the driver to perform a correct breath sample.  
 
The systems will react if the driver cannot be identified, if more than one face are identified or if 
a different driver than the one who performed the breath sample is identified. Regarding the 
breath sample, the system will separate incorrect use of the alcohol sensor and an invalid breath 
sample. The camera will also identify objects, such as filters, in front of the alcohol sensor when 
the breath sample is performed.   
 
After the driver has performed an approved breath sample and the vehicle is started, the vehicle 
can go into three different states. When the vehicle operates and functions without any 
limitations from the system it is in “standard mode”. “Data not available” comprises decisions 
and effects that cannot be decided by the project team members, and will be decided by Autoliv. 
These decisions and effects will depend on which country the systems are sold in and the laws 
and regulations it has to be granted to. “System reset” is when the system goes back to standby, 
and information related to the driver identification is deleted.  
 
When stopping means that the engine is still turned on but the vehicle is not in motion. If the 
driver leaves the camera’s sight, a timer will start to enable the driver to not have to perform 
another breath sample when returning to the vehicle within a set time interval. If the same driver 
is identified before the time interval expires, the system will go to “standard mode”. If the time 
interval expires before the driver returns or a different driver returns, the system goes to “data 
not available”. If the vehicle is turned off, a timer will start to enable the driver to not have to 
perform another breath sample when turning on the ignition within a set time interval. If the 
ignition is turned on again before the time interval expires, the system will go to “standard 
mode”. If the time interval expires, the system will reset and go to “standby”.  
 
The three different systems have different stand-alone functions that can be activated at any time, 
no matter what state the system is in. Deactivation of system (“override”) exist in all three 
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systems. This means that the system can be deactivated by pressing two buttons simultaneously. 
When the buttons have been pressed, the driver must perform a breath sample in order for the 
system to go into “custom mode”. In custom mode, the system and the vehicle adapts based on 
the driver’s alcohol level. For example, if the driver has an alcohol level of 0.8 per mille when 
deactivating the system, the vehicle can be put into limp mode where the vehicle only can be 
driven at a certain speed or a certain distance. If the system does not function as planned it will 
deactivate itself.  

7.4 SafeSens 1.0 - Private individuals 
The system for private individuals is designed as a safety system that is owned by the owner of 
the vehicle and the alcohol sensor. The system gives the driver greater freedom in order to 
increase the usability compared to the alcohol locks that are installed in vehicles today. Using the 
system is easy and smooth and the driver provides breath samples as few times as possible. Few 
breath samples are possible by using a random function that only activates the system at 25% of 
the starts. The random function is adjusted based on how the system is used and if tampering is 
suspected. The random function can also be adjusted during certain times of the day and year 
when drunk driving is proven to be more common (see Appendix 5 – Statistics of breath samples 
performed in 2015). 
 
The driver can activate an optional breath sample function by pressing a button on the alcohol 
sensor to find out whether it is appropriate to drive or not when the random function has not 
activated the system. In this system, the deactivation function exists in case of an emergency. 
Upon deactivation, a breath sample is required in order to put the vehicle in a custom mode 
adapted to the driver's alcohol level. This means that the driver can always drive but the risk of 
injuries and accidents is reduced since the vehicle adapts, for example, limits the maximum 
speed if the driver has a high alcohol level. The deactivation function can be used unlimited 
number of times. 
 
The owner of the system possesses all data collected by the system, saved in a wireless storage. 
Access to the data enables control of what the system has undergone if the system has more than 
one user. Data that is saved includes date and time of not approved breath samples and if the 
system has been deactivated. Since geometric data from the camera will not be connected to a 
physical person this system will not require an approval from the driver using the vehicle (Apoy, 
2016-03-31). 
 
A full version of SafeSens 1.0 is presented in Appendix 2 – SafeSens 1.0 – Private Individuals.  

7.5 SafeSens 2.0 - Convicted drunk drivers  
The system for convicted drunk drivers who have been granted a conditional driver’s license by 
Transportstyrelsen is owned by the owner of the vehicle and the alcohol sensor but controlled by 
Transportstyrelsen. Since the information from the geometric analysis made by the camera will 
be connected to a physical person using advanced technology, an approval from the owner of the 
system will be required (Apoy, 2016-03-31). This is tentatively done when approving conditions 
for conditional driver’s license from Transportstyrelsen. Transportstyrelsen will continuously 
control results of previous breath samples and time and date when breath samples were 
performed. This system does not have a random function, and therefore the driver must perform 
an approved breath sample in order to be able to start the vehicle.  
 
When the system is activated and the vehicle is started, the driver will be asked to perform 
random breath samples while driving. The driver must perform the random breath sample within 
five minutes, and the random breath sample function will be activated every 10-90 minutes. If 
the breath sample is approved, the system and vehicle will go to “standard mode”. If the breath 
sample not is approved or the time interval expires, the effect will be “data not available”. The 
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deactivation is the same as in SafeSens 1.0 and it can be used unlimited number of times, but in 
this case, information about deactivation will be collected by Transportstyrelsen.  
 
A full version of SafeSens 2.0 is presented in Appendix 3 – SafeSens 2.0 – Convicted drunk 
drivers.  

7.6 SafeSens 3.0 - Truck drivers  
The system for truck drivers is owned and controlled by the employer who owns the vehicle and 
alcohol sensor. Since the information from the geometric analysis can be connected to a physical 
person using advance technology, an approval from the user of the system will be required 
(Apoy, 2016-03-31). This is tentatively done when approving working conditions from the 
employee. The owner of the system can adjust time intervals to adapt the system to for example a 
specific company’s daily routines. SafeSens 3.0 does not have a random function, and therefore 
the driver must perform an approved breath sample in order to be able to start the vehicle.  
 
As in the SafeSens 2.0 system, this system asks the driver for random breath samples while 
driving. How often this function will be activated can be decided by the employer who owns the 
system. If the breath sample is approved, the system and vehicle will go back to “standard mode” 
and the vehicle will operate as normal. If the breath sample not is approved or the time interval 
expires, the effect will be “Data not available”. The deactivation is the same as in SafeSens 1.0 
and it can be used unlimited number of times, but information will be collected by the employer.   
 
A full version of SafeSens 3.0 is presented in Appendix 4 – SafeSens 3.0 – Truck drivers.  

7.7 Skill analysis  
Before this system can be implemented and installed during production of new vehicles, Autoliv 
has to compile an algorithm for the camera in order to make the camera operate as described in 
the three systems. Autoliv currently has algorithms that are similar to the algorithm that will be 
needed for the final systems, but they need to be adjusted in order to function with the systems 
evaluatde in this project. In order to produce the systems, the software has to be programmed. 
The flowcharts that have been assembled will work as descriptions for the programmers. The 
software then has to be installed together with the hardware consisting of the camera and the 
alcohol sensor. A dialogue must be initiated between Autoliv and automotive manufacturers to 
customize the systems for each manufacturer and the country, in which the vehicles will be sold 
in. 
 
In order to implement the system for convicted drunk drivers, laws and regulation regarding 
alcohol locks must be changed. If this is not possible, the system has to be adapted to the laws 
and regulations that exist in different countries. The gap analysis was made in order for Autoliv 
to know what changes that have to be made in order for the system to meet the laws and 
regulations that exist in Sweden today (see Appendix 6 – Gap analysis). 

7.8 Animation 
With the help from Ljud-och Bildskolan in Halmstad, Sweden, an animation has been created 
that shows the basic functions of SafeSens 1.0 for private individuals. The animation shows and 
explains the right way to use the system from activation of the system to when the vehicle is 
ready to be started. The idea with the animation is to create an understanding of how the system 
will act in different situations and how the driver must behave when using the system in order to 
get the vehicle to function as normal without any limitations from the system. The goal is to 
demonstrate the system's ease of use. 
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Sequences from animation produced by students at Ljud-och Bildskolan in Halmstad, Sweden.  

7.9 Digital demonstration  
In addition to the animation, a digital clickable environment has been assembled in the program 
Adobe Flash to enable people to experience the systems functions and features in different 
situations. The clickable demonstration will contribute to provide an understanding of how the 
system for private individuals will act in different situations depending on the driver’s behavior 

7.10 Patent 
This project is part of a larger project at Autoliv. A patent has been discussed for the entire 
project and if a patent is written and filed the result of this project, and project members’ names 
will be part of the patent. (Holgers, 2016-03-29) 
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8. Result - discussion and reflection 
Evaluating the solutions in this project has been very educational and exciting. We are very 
happy with the final result, and can proudly presents three systems which we believe will make a 
difference if they are implemented in vehicles in the future. Obviously, many questions and 
concerns arose during the evaluation process. They will be discussed below.  
 
A discussion, which has recurred throughout the project, is that we have evaluated safety systems 
and not alcohol locks. Since an alcohol sensor is a part of the project, it has been assumed that 
we are evaluating an alcohol lock. It has been difficult to draw the line between the two. The 
project has evolved to become more extensive than planned. We have done more than just 
discovered tampering since we have focused on ease of use and felt that many other functions 
had to be evaluated in order to present a complete solution at the end of the project. Many 
decisions have been influenced by the fact that Autoliv does not want to act like policeman and 
stop drivers every time tampering is suspected. To compile systems that require more of society's 
resources such as police, service units and customer services was not an option for a future 
solution. Instead we wanted to reduce the need for these functions since future users do not want 
to be dependent on them, but also due to the focus on ease of use. 
 
To not be able to develop a testable prototype was disappointing at first but turned out to have 
positive outcomes. It enabled us to focus on ease of use and the driver’s behavior instead of the 
underlying technology and the technical parts of the solutions have been transmitted to 
employees at Autoliv that possess more knowledge and skills within the field. When looking at 
the time plan and the outcome of the entire project this decision has been beneficial. Autoliv now 
has three elaborate and well-developed systems summarized in flowcharts and flowcharts 
descriptions that focus on three future market segments.  
 
One requirement that has not been met in this projects is to prevent hacking of the systems. This 
is due to the decision that no testable prototype would be developed in this project. However, 
there are conditions for this requirement to be met in the future. Since the camera algorithm for 
the OCS system is under construction it is not a known component, which is an advantage when 
it comes to preventing hacking of the system. It gives the opportunity to work on hacking 
prevention before it is installed in vehicles. The choice of working with integrated components is 
also an advantage when preventing hacking. To meet this requirement, more user safety tests 
have to be performed in order to identify what users can expose the systems to.  

8.1 SafeSens 1.0 – Private individuals 
SafeSens 1.0 is evaluated as a safety system and not an alcohol lock. One situation, where we are 
well aware of the fact that it is possible to tamper and manipulate with the system, is when 
stopping and the vehicles engine is already turned on. The system will discover tampering in this 
situation but Autoliv has decided that it would not be part of this project to decide how the 
systems acts in these situations. Currently, this means that an intoxicated driver can get into the 
vehicle and drive. How this is prevented depends on the decisions and effects Autoliv determines 
before a future launch.  
 
Since the goal is to install SafeSens 1.0 in all vehicles in the future, the main focus has been ease 
of use and an affordable price for customers to choose the alcohol sensor and the system as an 
option when purchasing a new vehicle. We believe that we have succeeded since a private 
individual who acts according to the law will not be affected by the system in great extent. To 
calculate a total price for the alcohol sensor together with the system has not been possible at this 
stage but we believe that it is possible to make the system affordable since we have focused on 
using components that are already installed or are planned to be installed in vehicles today.  
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8.2 SafeSens 2.0 – Convicted drunk drivers 
The system that has been evaluated for convicted drunk drivers differs from the laws and 
regulations that apply for systems allowed for convicted drunk drivers in Sweden today. The gap 
analysis that has been assembled to identify the changes that needs to be done in the law in order 
for SafeSens 2.0 to be authorized to be used will facilitate Autoliv's efforts to implement the 
system. The fact that Transportstyrelsen has access to and keeps track of the convicted driver’s 
systems logs made it possible to prevent tampering in a greater extents.    

8.3 SafeSens 3.0 – Truck driver 
The SafeSens 3.0 system is the only system based on a real market research since it is a market 
segment that already uses alcohol locks today. This has facilitated the evaluation of the system 
but at the same time increased expectations on the final solution. We got a clear view of the 
user’s daily routines and what they expect from their systems today. As we already focused on 
ease of use and customization for the SafeSens 1.0 system it was easy to apply this to this target 
audience. The fact that the employer has access to and keeps track of the drivers’ systems logs 
made it possible to prevent tampering in a greater extents.    

8.4 Choice of method 
How the final result in this project has been evaluated can be questioned. More user safety tests 
could have been performed in order to ensure that the result reflects the future market 
requirements. When it comes to convicted drunk drivers, participants for user safety tests were 
impossible to find. MHF acted as a evaluator for this target audience but we had to keep in mind 
that they are specialized in evaluating and certifying alcohol locks and not safety systems. 
Another problem with evaluating and user safety tests was the fact that the solutions could not be 
entirely exposed due to future possible patent. We also found that the format of flowcharts and 
flowchart for the final solutions were difficult to evaluate for those who were not involved in the 
project and product field. 
 
A lot of time has been spent on deciding how the final result should be presented and compiled. 
The final result consist of many different functions and features as well as explanations of terms 
and background information. To compile the result in an understandable way has not been easy, 
especially considering the fact that both Autoliv and those not involved in the project and 
product field should be able to understand. Decisions on how to present the final solutions were 
made by handing over the final solutions to those who should be able to understand them. This 
was done at an early stage in order to be able to adjust the format to make it even more 
understandable. 

8.5 Positioning of product  
The main competing products available on the market today are alcohol locks but since we have 
developed three different systems, each of them will have different competitors and aim for 
different market segments. SafeSens 1.0 is the system that differs most from the products 
available on today’s market. The system is more user-friendly and is planned to be installed in all 
vehicles in the future unlike the alcohol locks today that are not installed to a great extent and 
often in vehicles such as company cars. SafeSens 2.0 will be competing with alcohol locks that 
are installed in vehicles owned by drivers that have been granted a conditional driver’s license. 
Most of the trucks today have an alcohol lock installed which makes it the market that is 
believed to be the easiest market to enter.   
 
The three systems developed in this project are more user-friendly than the ones installed in 
vehicles today. The systems will not require a service unit or calibration. This will reduce service 
costs for both the automotive manufacturers and the end users. This will also contribute to a 
product that requires less maintenance. The system includes more advanced technology than the 
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alcohol locks available on the market today, which makes the systems more difficult to tamper 
with and the proper use of the alcohol sensor can be ensured. 

8.6 Sustainable development  
To keep production costs as low as possible and to save material resources, our systems use 
components and technologies that already are, or are planned to be installed in vehicles today. 
Autoliv’s goal is to develop and sell products that protect people in traffic accidents without 
creating a negative impact on our environment. This goal is achieved by producing low-weight 
products, use of alternate energy and improved fuel efficiency. (Develop Sustainable Products 
For Consumers, 2016-04-22). If the goal of installing the alcohol sensor and the systems in all 
vehicles in the future is fulfilled, the numbers of drunk driver on our roads will be drastically 
reduced. Every year, 1000 persons are severely injured and 75 persons are killed due to alcohol 
related traffic accidents (MHF Statistik, 2016-04-22). If the systems are installed in all vehicles 
in the future, those numbers will be significantly reduced or even eliminated which will 
contribute to a safer traffic environment. This will lead to lower costs imposed on authorities and 
welfare, such as police and health care. 

8.7 Work environment  
Autoliv is continuously working towards a safer work environment by making sure that they 
have skilled, talented and well-motivated employees.  (Work Environment, 2016-04-22) 

8.8 Ethic and moral  
The solutions evaluated in this project takes Personuppgiftslagen into consideration to protect the 
individuals using the systems from having their integrity violated against their will and to 
prevent information related to the person from spreading to unauthorized people. It is important 
for Autoliv that their business is performed in an ethical way and in lawful manner. They also 
demand their suppliers that they comply with the law and regulations and that they are following 
the policies and procedures that are set by Autoliv. (Act Ethically Towards Society, 2016-04-22) 

8.9 Equal terms  
Our systems are evaluated for and planned to be installed in all vehicles in the future and will 
therefore be used by the entire market. The evaluation of the systems have not been affected and 
influenced by the users gender, ethnic background and age. Autoliv promotes equal opportunities 
for all employees, regardless of ethnic background, gender, age or sexual orientation. (Work 
Environment, 2016-04-22) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

31 

9. Project - discussion and reflection  
When we reflect on the project and the year that has passed the first thing that comes to our 
minds is the cooperation with Autoliv. A more seamless cooperation seems hard to find and our 
expectations have definitely been exceeded. To be able to work independently, while having 
access to all Autoliv's resources and expertise available within the company in terms of staff has 
contributed to the success of this project. Two of our goals at the beginning of the project were to 
develop as project managers and project developers and create valuable contacts for future 
careers and we have succeeded in cooperation with Autoliv. 
 
The evaluation of the systems has led to many meetings with people with knowledge within 
many different areas. This has filled many of the knowledge gaps that we had in the beginning of 
the project. From these meetings, we have met many valuable contacts for our future careers. 
Thanks to the good communication and collaboration between the entire project organizations, 
everyone involved in the project has always been up to date on what is happening in the project. 
We are very pleased with the way we have dealt with and used internal resources at Autoliv but 
also external resources throughout the project. It has been important for us to have a professional 
attitude while we have not been afraid to ask the questions we needed answered. 
 
One thing that can be considered as a negative aspect in the project is that we have not taken the 
whole hog, which may have contributed to the final result not being as innovative and proven as 
possible. We have been very focused on the final solution and reached it by setting goals and 
using milestones. Reaching the target is obviously positive, but not making decisions quite as 
quickly, and not immersing in things that were not chosen on the basis of a limited number of 
facts could have contributed to the final solution.  
 
Deadlines have been kept despite the changes that have been made throughout the project and we 
have often delivered before deadlines. We have been keen on having time for feedback and 
reflection in order to evaluate every part of the project before moving on. The budget has been 
followed and the total expenses are even lower than estimated at the beginning of the project 
since a prototype was not compiled.  
 
We have learned an awful lot, both in areas concerning the project and the final solutions but 
also about each other and the way we have chosen to carry out this project. We have found that 
we perform at our best when sitting together. When sitting together we have had an open 
communication that has enabled discussions and given the possibility to ask question about 
arising problems. We have been very keen on letting each other know what we expect from each 
other and making it clear what needs to be done and expectations on the final result. At the same 
time, we have not forgot to have fun throughout the project, which has made it easier to handle 
and get through stressful and pressured situations. We have also been very effective throughout 
the project. The only thing we would have done differently would be to compile the flowcharts 
and descriptions in English directly as the translation of the solutions was an unnecessary and 
time-consuming step. 
 
During the project, we really learned that a product development process is a living process. As 
facts were gathered and decisions were made, the conditions and the direction of the project was 
changed. We feel that we remained focused on the goal despite all the changes and dared to 
question when the demands and wishes were too far outside the actual target. The risk that the 
final solution does not meet Autoliv's expectations has been eliminated through close 
cooperation and continuous communication that persisted throughout the project. 
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