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Abstract 

The project was started in Sweden at Luleå University of Technology but carried out in Chicago in 

cooperation with Beyond Design Inc. 

Beyond Design Inc. is a consultant company who has done designs for various brands. The company 

has provided guidance, programs and equipment to help carry out the project. 

The project investigates traffic communication with the goal to see what improvements can be done 

within the subject’s nature, safety and technology. Traffic communication in this context means the 

interaction between the users in the traffic. Today this communication is mostly done through traffic 

lights, but in this project the focus is on the communication in traffic and what can be developed 

within it rather than the traffic light itself.  

The human senses are channels to interpret information. This project investigates if there are other 

ways to give and understand the same message but in another way. Today vision is the main sense 

used in traffic with lights and signs signaling to drivers and pedestrians. But is this still the optimal 

way considering the development of technology in the past decades? 

Through various steps in the design process like video documentation, brainstorming, evaluation 

process and refinement in various programs a direction for the project was set. 

The result is presented in a CAD model. New solutions, designs and concepts are adapted for the user 

where the system controlling the intersection should be adjusted after the user needs. 

A total centralization is the basic thought. Existing technology that are separated today is brought 

together to make traffic communication controlled by the users. Nature is brought in to lower the 

feeling of stress as well as reduce noise. In the safety aspect the traffic light device signals from which 

direction an emergency vehicle is approaching. The physical design of the intersection is made so 

that intuitive actions control the user’s behavior and structure of the crossing. 
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1. Introduction 
This thesis project was done in Chicago, USA, 

to get more out of the experience of working 

in close cooperation with a company. The 

subject traffic communication even adds to 

this experience as cultural and society 

differences have to be taken in consideration. 

1.1 Background 
Beyond Design is a Chicago based industrial 

design firm established in 1994. The company 

has about 17 employees and has worked as 

design consultants for brands like Dremel and 

Remington. Product development is done 

through various processes and strategies not 

only concerning design but also lifestyle and 

customer desire. 

When first contact was made with Beyond 

Design and cooperation was initiated an 

exchange of cultural differences and 

experiences were the main objectives 

regardless of subject chosen to work with. 

As the process went further three subjects 

were chosen. This was done so that main 

focus would be on the work process and a 

greater chance for a good end result would be 

given. 

Safety, nature and technology were all three 

associated with traffic lights, traffic situations 

and communication. Since there is a fairly 

similar system throughout the world but still 

slight differences between countries this was 

thought to be an appropriate system and 

product to further investigate. 

Looking back in history traffic has not 

developed much when it comes to design and 

symbols. The first traffic light was used for the 

railway and installed 1868 in England1. Signals 

were given through semaphore arms and red 

and green gas lamps at night. Red and green is 

                                                           
1
http://www.bbc.co.uk/nottingham/content/articles/2009/07/

16/john_peake_knight_traffic_lights_feature.shtml 

still signals for stop and go and amber has 

been added to signal caution and wait. 

Circular lights placed in a vertical row have 

been the formation almost since the start. The 

only way to interpret the signal for color blind 

people is by placement of the light glowing. 

Still the communication in traffic situations is 

such a fundamental part of the public space 

and society. Everyone uses transportation in 

some way on a daily basis, both pedestrians 

and vehicles. Pedestrians in the form of 

children, elderly, handicapped and the 

vehicles as bikes, trucks, cars and emergency 

vehicles and so on. 

That is why traffic communication is such an 

important subject. It is one of the few things 

that have to be designed for everyone and 

really no exceptions can be made. Still it is 

such a widely spread system throughout the 

world and therefore a change would take a 

long time to implement. It is time to change 

the traffic communication so that the user is 

not controlled by the system, but the user 

controls the system instead. 

1.2 Purpose and Objectives 
The purpose of the project is to work through 

a process of different steps. Methods used in 

these steps will in the end lead to a final result 

not known from the beginning. Carefully 

working through these methods will teach to 

trust the process.  

The goal of the project is to create an 

innovative solution that brings safety, nature 

and technology together to found a new 

starting point for future thinking within traffic 

communication. 

 

1.3 Boundaries 
The project is restricted by the time of 

approximately eight weeks given and sources 

of information. 
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The time frame limits the depth of the results 

of such a broad and diverse subject as traffic 

communication. The final result will not be a 

tangible solution able to implement today or 

possible not even in the future. No exact 

measures, interfaces, materials or such are 

stated or thought of. 

No actual research from a governmental or 

professional source stands behind this project. 

This is also a consequence by the time 

limitations as such a research would be time 

consuming. Interpreting studies and statistics 

from both USA and Sweden would request a 

deeper understanding of both countries road 

and traffic system. Finding sources providing 

that information have not been done in this 

project. 

The project has not had various inputs. 

Processes, materials and programs have only 

been provided by Beyond Design but have 

been an asset more than a restriction 

compared to what probably would be 

accomplished without help from the company. 
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2. Description 
Even though there are differences between 

most countries in the way of planning and 

designing infrastructure some fundamental 

structures are still the same. Following 

chapters will in a generalizing way describe 

similarities and differences. 

2.1 Today 
Today’s traffic communication is based on 

laws to obey. This are structured in an 

hierarchy in following order, 

1. Police 

2. Traffic light 

3. Signs 

Intersections are often equipped with traffic 

lights in areas where heavy traffic occurs. The 

most common traffic light contains three 

different lights, green (go), yellow (wait) and 

red (stop). They are placed in an order where 

it is easy for color blind users to interpret. One 

traffic light only contains one light for each 

color, which means that it only communicates 

with one road direction. 

he road often has a number of lanes in each 

direction. They can each have their own traffic 

light or all be controlled by the same one. 

When stopping at a traffic light there is a thick 

white line painted on the ground to mark 

where to stop. 

There are two kinds of traffic lights, one of 

them communicates with pedestrians and the 

other with vehicles. The path for the 

pedestrian is defined by white thick lines 

followed by each other in a vertical direction, 

referred to as a zebra crossing in USA. The 

pedestrian device has different designs 

depending on country. In the United States it 

is common with both text and symbols (image 

1).  

In special situations a police officer, or traffic 

police, is placed in the middle of the road to 

control the traffic flow. 

Within situations where traffic lights are 

installed signs are supposed to be installed to 

backup traffic lights if they breakdown. The 

signs are stop signs and stop lines painted in 

the ground.  

Special features are installed in the 

intersection to fulfill certain need of blind, 

deaf and persons who have reduced 

movability. In Sweden there are bricks in the 

sidewalk letting blind people know when they 

reach a crossing. The traffic lights for 

pedestrians also give a sound where the 

intensity varies depending on if you can cross 

or not. In the city of Chicago bricks have been 

placed when the crossing is entered. This gives 

the pedestrian tactile feedback as well as 

feedback with the color change in the 

sidewalk. 

 

Image 1 

Different signs that communicates with both pedestrians and vehicles 
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2.2 Future 
More roads outside of the cities, highway 

expresses as bridges, investments in public 

transportations, these are all factors that have 

been used today to prevent traffic jams, and 

will probably be the solution within the future 

as well. 

It is difficult to see the direction of the 

development when it comes to traffic 

communication. It is hard to make changes 

that will have an impact in a short time span 

since the whole system is of such a massive 

extent. But even in a broader, longer time 

span it is hard to see what could happen in the 

future. It is easier to look back and compare 

now and then to see changes in time. 

Google has developed a car that drives itself2. 

This is done with a laser and a GPS device. The 

laser scans the surrounding and the GPS is 

used to determine to go from A to B. Volvo is 

also using the laser technology by preventing 

accidents to happen by in case of an 

emergency break the vehicle.  

  

                                                           
2
 

http://www.nytimes.com/2010/10/10/science/10google.html 
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3. Theory 
Many different approaches can be taken in 

investigating traffic situations and 

communication. As three subjects were 

chosen from the beginning theory from that 

point of view has been researched as a way to 

set direction for the project and in the end the 

result. 

 

3.1 Safety 
Safety is a big factor when it comes to traffic 

in general. Three areas have been found 

within safety which can be applied on the 

project, the environment, equipment and the 

law.  

The environment around us plays a great roll 

in how safe we feel and how safe it actually is. 

Well maintained roads, barriers between 

opposite lanes, reflecting signs and paint, and 

speed bumps on the road are all there to warn 

and protect. Creating a calm environment that 

slows traffic down resulting in a slower pace is 

something that could be in addition to speed 

regulations. 

There is a lot of equipment in a vehicle that 

are there for safety. Seatbelts, airbags and the 

horn are there to decrease the impact if an 

emergency situation occurs. 

The law is there to regulate and protect the 

society. It provides safety in a way of 

controlling speed, maneuvers, actions and 

vehicles travelling on the road. 

The regulations in the form of traffic light, 

road formations, signs and signals are there to 

protect the users and create a structure. Most 

countries have government departments that 

control the development and planning of 

roads, infrastructure and the safety around it. 

In Sweden “Nollvisionen”3 is a point of 

direction for the state where the goal is that 

zero people should be killed in traffic. Looking 

at statistics in table 1 Sweden has lower 

numbers than the USA but still not zero thus 

the point of direction. So the development of 

new strategies to work with is still needed. A 

difference noticed is that in general the 

infrastructure in the USA is planned after the 

motor vehicles and everyone is striving to 

have their own car. In Sweden, though there 

are a lot of benefits from a good infrastructure 

for transportation, there is more focus on a 

good interaction and balance between 

prioritizing pedestrians and vehicles. For 

example the age to have a driver license is 16 

in the USA and 18 in Sweden. 

In the suburbs outside Chicago the fire trucks 

use the Opticom4 system that is integrated 

with the traffic lights. The Opticom system 

detects the flashing lights and then turns the 

                                                           
3
http://www.trafikverket.se/Privat/Trafiksakerhet/Vart-

trafiksakerhetsarbete/Trafiksakerhetsmal/Nollvisionen/ 
4
 

http://minneapolis.about.com/od/cityservicesgovernment/qt
/opticomp.htm 

Country Deceased Citizen Vehicles  Deceased per Deceased per  

  

Miljons Thousands 

 100’000 

citizens 

100’000 motor 

vehicles  

Swedn 471 9,1 5292 5,2 8,9 

USA 42642 299,4 251423 14,2 17,0 

    
Source: Statistics of International traffic accidents 2007, IRTAD 

 
Table 1 

This table describes the statistics data of International traffic accidents in the year of 2007 
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signal for the cars to red to give the fire truck 

the righter way. 

In Västerås5, Sweden for example the time 

that the traffic light shows stop or go is 

regulated by the amount of cars in a direction 

in the intersection. If a queue is building up 

they get a green light for a longer time than a 

single car in another direction. This is done by 

help from sensors in the road detecting metal. 

Also public transportation like busses gets the 

righter way when coming to an intersection. A 

radio transmitted signal is sent to the traffic 

light that changes to green when the buss 

enters the intersection. 

3.2 Nature 
The city environment is usually thought of as 

grey and dull. Concrete and asphalt are 

common materials for roads and sidewalks 

and equipment like traffic lights are made of 

metal and plastic, not very natural materials 

but sustainable. Studies6 at university of 

Stockholm show the importance of keeping or 

maybe bringing in nature in to the city. The 

benefits are many like cleaner air and noise 

reduction. But also the effect nature has on 

the human. With urbanization today many 

seek new ways to bring nature back in a 

                                                           
5
 

http://www.vasteras.se/bobygga/gatorochtrafik/trafiksakerh
et/Sidor/trafiksignaler.aspx 
6
http://www.forskning.se/pressmeddelanden/pressmeddela

nden/naturistadenhurforvemochtillvad.5.468876f412e262f9
f0c80001145.html 

natural way. One example is daycare 

specializing on spending a lot of the time with 

the children outside having a bus as their base 

taking the children to new places. Often 

nature and city are put as opposites. 

Comparing concrete and asphalt to natural 

bright colors in the form of leafs and flowers 

make a great contrast. New city planning 

often includes green areas. This because green 

has a calming7 effect compared to other 

colors, and the connection that green comes 

from natures chlorophyll is not so far off. 

Looking at systems in nature ants are often 

looked at when working with roads and traffic. 

Experiments8,9 show that ants have a well 

organized system to get an optimized flow to 

and from the anthill.  

In the experiment, different roads for the ants 

to walk on were created (image 2, 3). When 

the road got too narrow for ants travelling in 

opposite directions to meet the prioritization 

was shown. Ants bringing food back to the 

anthill got the righter way. This because all 

ants have the same algorithm programmed. 

An algorithm is usually programmed to give a 

certain output from a specific given input. The 

ants work like this and therefore have a very 

effective workflow. 

                                                           
7
 http://www.infoplease.com/spot/colors1.html 

8
 http://www.audrey-dussutour.net/Traffic.html 

9
 http://www.wired.com/wiredscience/2009/02/anttraffic/ 

Image 7 

 

Image 2 Image 3 

Roads for ants 

http://www.audrey-dussutour.net/Traffic.html 

Closeup, roads for ants 

http://www.audrey-dussutour.net/Traffic.html 

http://www.audrey-dussutour.net/Traffic.html
http://www.audrey-dussutour.net/Traffic.html
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3.3 Technology 
The GPS10 technology can be used to plan 

routes. This is mostly done by the user, and 

for his or her own benefit. By gathering 

information from stored information within 

the GPS or a network a route is planned and 

the user gets the information that is needed 

to get from A to B. The information that is 

used is maps and the user’s position. The 

maps are mainly from old information 

collected from the past, though the user’s 

position is updated in present time. 

The technical evolution is faster than the 

political system which means that more 

solutions to overpopulation are found within 

this area. People can today use applications in 

their computer devices to prevent problems 

such as traffic jams.11 

3.4 Man – machine interaction 

and psychology 
When creating new systems and devices it is 

important to create these according to the 

human capability instead of vice versa12. How 

far can multitasking and concentration be 

taken without interfering with each other and 

cause danger? A higher pace and complexity 

in today’s information focused society cause 

what is referred to as information stress13 .  

Interpretation of information is done by the 

five senses. They are dominated by the visual 

impression. Hearing often comes as a 

compliment but can on the contrary receive 

information from 360 degrees and the human 

reacts faster on noise than light. 

Looking at ways of paying attention there are 

three categories. Selective attention is when 

there is an overflow and what to pay attention 

to has to be selected. Focused attention is 

                                                           
10

 http://www.ne.se/lang/gps 
11

 http://ucsdnews.ucsd.edu/newsrel/science/02-

09TrafficiPhone.asp 
12

 Teknisk Psykologi, Mats Danielsson, 2001, page 11 
13

 Håkan Alm, LTU, 2011 

concentration on one source and to disregard 

distractions. Split attention is focusing on two 

or more sources without missing any 

information14. Another thing to consider is the 

multiple resource theory stating that 

multitasking can be differently successful 

depending on what resources the tasks 

demands15. This means that two rather simple 

exercises can be hard to perform at the same 

time if they use the same resources, like both 

demanding hearing.  There also limitation in 

the short term memory of how many units 

that can be remembered, usually 5 to 9 

units16. 

Reducing the chances of mistakes, slips and 

stress that leads to forgetting or confusion 

could be making mental models of a system. 

Even though the user can not literally see 

what is going on a mental model gives an idea 

of the flow, structure and consequences of 

actions. When it comes to communication 

certain conditions needs to be fulfilled. 

Communication needs to be detectable when 

it starts, able to perceive under the time it 

lasts and understand it17. 

Colors and symbols for communication in 

traffic have been the same almost since the 

beginning of using traffic lights. Circles colored 

red for stop, amber for wait and green for go 

is a standard in many countries. According to 

color guidelines18 the pairs red and green, red 

and blue and green and blue should be 

avoided. Combining symbols with colors is an 

effective way to get redundant information 

that is very useful in traffic communication. An 

example of that with today’s traffic lights is 

that the lights both have different placements 

and colors in order to signal. 

                                                           
14

 Teknisk Psykologi, Mats Danielsson, 2001, page 32 
15

 Wickens, 1984, Håkan Alm, LTU, 2011 
16

 Håkan Alm, LTU, 2011 
17

 Håkan Alm, LTU, 2011 
18

 Håkan Alm, LTU, 2011 
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Systems and products needs to be constructed 

for when failure occurs. Not if it occurs but 

when it occurs because with larger and 

complex systems it will. From the operators 

actions there are two ways to fail with the 

operations. One is mistakes and that happens 

when the operator misunderstands the 

system they are working with and therefore 

performs the wrong action. Slips are causes by 

a lack of concentration. Slips are made during 

the performance of an action.19 

3.5 Method and Implementation 
The design process can be carried out in 

different ways but is an iterative process 

containing various steps. A time plan is made 

in the beginning showing what steps that 

should be included and also how long they 

each should take. Even though they might be 

separated in the schedule they are usually 

done parallel or repeatedly. 

3.6 Personas 
Eight different personas were created with the 

purpose to show the different needs having to 

be met in intersections and traffic 

communication. These personas were created 

in an early stage in the project and used as a 

reference in what to look for during the 

documentation. The information and pictures 

of the personas were applied to fit posters.    

3.7 Programs 
Some sketches were created in Autodesk 

Sketchbook Pro. 

All CAD modeling was made in Google 

SketchUp. 

Adobe Premier Pro CS5 was used to make all 

films.  

                                                           
19

 Håkan Alm, LTU, 2011 

All presentations throughout the project were 

made in Prezi20 which is an online based 

presentation tool. 

3.8 Photo and video 

documentation 
Before leaving for the USA photo 

documentation was done on Swedish traffic 

communication studying the behavior of 

pedestrians and vehicles as well as the setup 

of traffic lights, cross paths and equipment. 

After arriving in Chicago seven locations were 

chosen to study that were generally thought 

of as busy and not well functioning. 

Photographing and video recording were done 

for three days throughout the city.  

3.9 Analys 
After the photo and video documentation the 

material was analyzed. Situations connected 

to the personas made were picked out to 

better study problematic situations. As a first 

step specific clips were used in the 

brainstorming. Later a film was made as an 

introduction to the final presentation where 

appropriate sections were used.  

3.10 Brainstromning 
A brainstorming session with the staff at 

Beyond Design was held. The purpose was to 

generate ideas to move forward with. The 

session was held during a whole work day in a 

conference room with a digital presentation 

guiding and supporting four main exercises. 

First an introduction with general information 

about the project was held. A total of ten 

people participated through the day. 

The first exercise was to make a mind map 

with associations to the three subjects safety, 

nature and technology. On the mind map 

these three words were stated as well as three 

mood boards for each word. The group stood  

                                                           
20

 http://prezi.com/ 
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together and discussed and wrote down 

thoughts in form of a spider chart. 

Following exercise focused on the five senses 

taste, smell, vision, hearing and touch. The 

senses are the human tools to interpret the 

surroundings so the task was to imagine how 

the pedestrian would cross the street with 

only one of the senses. The thoughts and 

solutions were written down on small index 

cards (10x5 cm). 

Then universal communication in the form of 

signs and symbols were looked at. The point 

was to express certain things without words or 

talking but instead with symbols or pictures. 

This way language is not a barrier in the 

communication. The participants in the 

brainstorming were asked to illustrate ways to 

express warnings and statements like; cross 

here, caution, children at play and so on. 

The fourth task was held to get ideas and 

imagination going. Materials like well pap, 

glue, cardboard, straws and toothpicks were 

provided. The participants were asked to 

create a future intersection in 3D without 

being limited by realistic construction or 

today´s reality. This was done to get a creative 

thinking going before the final task. 

At last focus was switched to more tangible 

solutions. Each persona was introduced and 

during five minutes each participant drew 

solutions in index cards for that specific 

persona at the intersection. After each five 

minute the solutions were presented and 

discussed. 

3.11 Evalutaion 
After the brainstorming session all the 

material was gathered end evaluated (image 

4-10). The index cards were put up on boards 

under the three categories they were drawn 

during the brainstorming, senses, signs and 

symbols and personas. Each one of the 

participants then marked out index cards they 

thought showed good ideas. Ten cards for the 

personas and five each for the signs and 

symbols category and senses.  

All the cards that had not been marked were 

taken out and the ones remaining rearranged 

in to new categories. This time based on who 

the idea on the card was directed to. The new 

categories became the pedestrian, the driver, 

handicapped, car equipment and symbols. 

Within the categories the ideas on the index 

cards that got the most marks were ranked 

the highest and got picked out for further 

ideation.   

Idé cards from brainstorm 

Image 5 Image 6 

Image 7 Image 8 

Image 9 Image 10 

 Glove to signal with Mobile linked to transportation 

Signals for disabled Lights on walker 

Vheelchair communicates 

with traffic light 

 

Emergency vehicle communicates 

with traffic lights 

 

Image 4 
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3.12 Processes 
Several processes were used to define 

problems and area of interests during the 

project. 

The AEIOU process was used in the very 

beginning of the project to understand what 

the product that was to be developed related 

to. AEIOU stands for activities, environment, 

interactions, objects and users. Activities are 

what should be accomplished to reach wanted 

result. Environment is where the actions are 

taking place. Interactions are between a 

person and someone or something else and 

are gathered to be blocks of activities. Objects 

are within the environment, key things 

needed for result to be reached. The users are 

the persons providing the needs, performing 

the activities and interactions and using the 

environment and the objects. For this project 

the present situation was evaluated. This was 

to get a better structure over the intersection 

and the flow in it. 

The 4XD is a process used by Beyond Design 

were discover, define, design and develop are 

key words. These were interpreted for the 

traffic communication project as discovering 

the intersection and the actions within them 

in Chicago. Defining the needs of the users in 

the intersections and the problems they have. 

The design process is creating solutions that 

will eliminate these problems and satisfy the 

needs. Then finally develop is bringing out the 

final product and system. 

Another strategy to present and structure a 

project is to work with problem, solution and 

change. First stating the problems having to 

be solved, then the solutions made and what 

changes that has caused.  

3.12.1 Design exploration 

After the evaluation process the design 

exploration stage started.  Different mockups 

and 3D sketches were made in cardboard to 

test shapes, colors and symbols (image 11-13). 

Also sketches and drawings were made, all 

based on the ideas from the brainstorming 

combining them in different ways. 

 

Image 11 Image 12 Image 13 

Mockups that where maid 

during the workshop 

Image 14 

Centralization tested and documented 

 

Mockups that where maid 

during the workshop 2 

Mockups that where maid 

during the workshop 3 
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3.12.2 Test 

One of the mockups was tested in a four way 

intersection. The mockup centralized the 

signals for both pedestrians and drivers and 

was placed in the middle of the intersection 

(image 14). The test was done partly to see if 

the design of the centralization would work 

from a distance and also of the drivers would 

react.  

3.12.3 Survey 

A survey was made to see preferences 

regarding ideas from the 

brainstorming.Further questions were asked 

about symbols and centralizing the traffic light 

both physically and the system controlling it. 

Twelve participants all working with industrial 

design took part in the survey. 

3.12.4 Concept 

Three concepts were the outcome of previous 

steps.  These were visualized with drawings. In 

consideration of time limit and resources only 

one of the concepts were appropriate to move 

forward with. 

3.12.5 Final concept 

Several design suggestions were made for the 

main product. After a chosen design the rest 

of the surroundings were set. This made 

through sketches and CAD. 

3.12.6 Presentation 

A final presentation was to be held at the 

company presenting the whole project and 

final result (image 15, 16). For that 

presentation a film was made as an 

introduction. This film was followed by a 

presentations stating the reason for the 

chosen solution and the finally the solution in 

form of rendered pictures. 

  

Image 15 

Image 16 

Final presentation at Beyoned Design 

Final presentation at Beyoned Design 
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4. Result 
With help from the company´s methods 

results were archived within each step. 

Further on in the project these were put 

together to form solutions.   

4.1 Timeline 
The time line was made from the 4XD process 

and has those four steps as a basic structure 

(image 17). The process was iterative but 

generally the dates were held and the plan 

worked well. The steps came in the following 

order:  

Discover the surrounding and the 

environment today. 

Define the problems and changes needed. 

Design in a functional way. 

Develop a sustainable solution. 

Time for the final presentation at Beyond 

Design.  

4.2 Processes 
The AEIOU process is defined in image 18. 

4.3 Personas 
Eight posters were made with personas 

showing the diversity of the users. Out of 

these eight, tree where chosen to be primer 

personas, Kenneth, Nathalie and Marry. 

Kenneth gets a solution for the emergency 

vehicle he is traveling in. Nathalie could use 

the system in an effective way when spending 

much time on the road. Marry can use the 

personalization function of the system when 

crossing the road. The eight personas will 

follow on the next two pages. 

4.4 Evaluation 
After analyzing the photo and video 

documentation in the brainstorming ideas 

were generated. These ideas were moved 

forward with and further processed to 

solutions. 

4.5 Design exploration 
Different shapes and designs were tried for 

the centralized signal device. First shapes with 

distinct sides were thought of to more 

specifically signal in a certain direction. Finally 

screens solved the problem and the shape was 

decided to be round. This makes it easier 

adapt the device between four or six way 

intersections.  

4.6 Test 
The test showed that putting the signals for 

the pedestrians and vehicles in one device is 

not such a good idea. It is too much of a 

difference compared to today’s system so 

confusion occurs. This especially for the 

pedestrians since the biggest change is for 

Image 17 

Image 18 

Scheme based on the 4XD process 

The AEIOU method 
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them.  The design need to be very simple in 

order for the signals to come through.   

4.7 Survey 
The results from the survey were applied in 

the three solutions developed. It was found 

that writing a message on the cross path for 

pedestrians might be a innovative idea but the 

message need to formulated or expressed in 

symbols in the right way. 

The mostly accepted or liked symbol for stop 

was a red square. For go the classic green 

circle got the highest rate as well as the more 

innovative arrow, see attachment 1.  

The centralized system was received with 

curiosity and probably needs to be more 

defined in order to get better response. Best 

device to control the system from was 

thought to be a GPS but cell phone or another 

device integrated in the car also got high 

rates.   
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5. Analys and problem 

determinasion 
With more and more roads to satisfy the 

needs and prevent traffic jams, more traffic 

lights and signs will be needed, when that 

does not work anymore polices have to 

control the traffic flow. When more traffic 

lights and signs are installed one significant 

problem appears, the information within the 

intersection increases which might lead to 

confusion from the user. It is important to 

receive the information needed when using an 

intersection, but when more information is 

given the user has to determent what to use. 

If wrong choice is made, fatal accidents might 

occur. This appears when the human facture is 

involved. 

When population grows, traffic increases 

which will lead to traffic jams if not prevented. 

This is a problem in cities around the world. 

Problem with today’s traffic application is that 

they are all based on old data, which doesn’t 

prevent users from getting stuck in traffic jams 

(image 33). 

Cyclists are a vulnerable group in traffic 

situations. Their speed and lack of protection 

is a bad combination. They are often using the 

lane between the vehicle and the pedestrian, 

which often is on the road. They have a hard 

time communicating with other participants. 

Vehicles that are, as cyclists, using the roads 

have more ways to communicate their 

actions, break lights and direction flashers 

Pedestrians are often not focusing on their 

surroundings.  This was discovered in the 

documentation process. By looking at the 

ground or facing straight ahead it is hard to 

spot physical threats, such as vehicles when 

crossing the road. 

The drivers on the road have various things to 

pay attention to (image 19, 20). They have to 

Image 18 

Information spreed to the users 

Describing the information flow at a 4-way intersection Describing the information flow at a 6-way intersection 

Image 20 Image 19 
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focus on the traffic light signaling for stop and 

go in their way. When certain turns are made 

and the driver has a green light they still have 

to pay attention to pedestrians who have the 

righter way to cross. In addition to this they 

have to be observant of signs telling them 

about exceptions or other regulations for that 

specific intersection.  

When chaos strikes a vulnerable traffic police 

is placed in the middle of it all. It is an 

effective method to control the flow and 

restore order. The human factor will be 

involved which is a major problem because 

the main reason why traffic lights were 

installed was to eliminate it (image 21). 

  

Image 21 

Describing the human factor at a 6-way intersection 
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6. Solution 
The two problems are information overload 

and traffic jams. As discussed there are 

different solutions with today’s technology 

but most of them are based on information 

collected from the past and not from the 

present. If data could be collected from the 

present it could be analyzed and determined, 

and a solution can be delivered for operation. 

By receiving information from present data a 

precise result is established, but this doesn’t 

solve everything, it is one step closer to the 

solution but still carries the human factor. By 

giving data to a central system that carries an 

algorithm which will calculate the data input 

from all the users and give direction to the 

users based on the information that where 

given (image 22). This would lead to a system 

that is controlled by its users. 

The first solution was a glove with multiple 

purposes (image 23). One is helping traffic 

police to signal. Today the signals for stop and 

go are done with their hands. Signal for stop is 

a raised hand with the palm facing the driver.  

Go is signaled with the front of the hand 

facing the driver and waving in the direction 

to go. This glove would with help from colors 

make the signals more clear. The glove would 

be colored red on the palm side to add to the 

message stop. The front or up side of the 

glove would be colored green to clarify the 

message go. Today the help the traffic police 

have is an orange colored stick to wave with 

to get extra attention. 

The other purpose could be for cyclist to 

communicate and make it easier for 

participants to avoid misunderstandings. By 

develop communication possibilities for 

cyclists their safety will increase. The glove 

would work as device to signal with when 

stopping and turning. 

The second solution was for the pedestrians 

(image 24). The documentation videos show 

that pedestrians often look in to ground when 

they cross the street and not in their 

surroundings to better see possible threats. 

The idea was to write a message in the white 

zebra lines like “look up” to get the 

pedestrians to better pay attention. 

The third solution focused on centralization. 

The main purpose is to slim down the 

Illustrates the centralization of information at a 6-way intersection 

 

Image 22 

Image 23 

Image 24 

Crossing with warning text 

Gloves to signal with 
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information flow so that the user only get the 

information needed and do not get distracted 

by information directed to others. The 

centralization is brought out both technically 

and in physical design. Physically because the 

signals will be brought together in to the same 

device signaling from the middle of the 

intersection (image 25). Technically because 

the system regulation and controlling traffic 

will be adapted after the users and also 

include communication with the traffic light. 

 

  

Image 25 

Centralized traffic light 
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7. Solution determination 
Looking at the introduction the project had 

the goal to create a solution that would start a 

new way of thinking for the future. The third 

solution would best accomplish this. Working 

with this type of centralization (image 26) 

means that a lot of smaller changes can be 

made but together make a big difference.  If 

the project was to move forward with the 

whole solution could be implemented or just 

parts of it. So by creating a product that is 

oriented to deliver only the necessary 

information to the user information overload 

is eliminated.  

A system that would be controlled by users 

was discussed in chapter 7, if a centralized 

traffic device would be connected to the 

system (image 22) it will be possible for the 

device to make decisions depending on the 

information that the system carries. 

 

  

Image 26 

The user controls the system 
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8. Specification 
Since the project does not go deep in to the 

subject of traffic communication neither does 

the specification for the chosen solution.  

The first requirement was also one of the 

main thoughts of the solution. That is to 

decrease the information flow and only give 

the information needed to that specific user. 

The second solution brings in the personas 

and the variety between them. Everyone, 

even with one disability, should be able to use 

and cross the intersection. The starting point 

of everyone is the personas and these fictive 

persons should have solutions within the 

intersection that are to their benefit. 

The third requirement is to bring the three 

subjects nature, safety and technology in to 

the solution in some way.  
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9. Solution development 
After the third solution was chosen the 

hypothesis of centralization was tested by 

building mock ups. The mock ups showed 

different shapes, colors and transitions in a 

three dimensional way.  

One of the mock ups was testes in a real 

intersection to see if one device signaling to 

both pedestrians and drivers would work. 

Another thing was to see if color and blinders 

would work from distance. 

After the test was done different designs of 

the signaling device was tried out. They were 

all placed in a neutral city environment to see 

how they would fit in but still focus on the 

product and not the surroundings (image 26-

35).  

 

  

Image 26 

 

Image 27 

 

Image 28 

 

Image 29 

 

Image 30 

 

Image 31 

 

Image 32 

 

Image 33 

 

Image 34 

 

Image 35 

Centralize the communication information 

Centralization Centralization 2 Centralization 3 

Centralization 4 Centralization 5 Centralization 6 

Centralization 7 Centralization 8 Centralization 9 
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10. Final solution and 

evaluation 
The final solution is presented in a CAD 

environment showing solutions to fulfill 

different needs. Going through the three key 

words nature, safety and technology they 

have been implemented in different ways. 

Nature is integrated in the environment that 

builds the intersection (image 36). Trees and 

green plants will create a calmer atmosphere 

both with the sound reduction and leafy 

frame around the intersection. In the 

roundabout there will also be plants to calm 

traffic down and actually putting living matter 

there will add to the feeling of having to be 

cautious.  

Technology comes in both a system and 

physical way. The attachment of the signal 

device can be done in many different ways. No 

specific solution for this is chosen but there is 

a wish to integrate nature (image 37). To 

illustrate this, the device is placed in the 

intersection by attachment to one of the 

trees.  

Technology also plays a part in the system 

controlling the signals in the intersection.  The 

change here is that the system is adapted 

after the user and not vice versa. The basic 

thought is that the user connects to a network 

and puts in information. The system processes 

the information together with the rest of the 

in data from other users. With help from an 

algorithm an output from the system is given 

back to the user as well as the traffic light so 

that the traffic and communication flow is 

optimized. This will be illustrated by a few 

examples. 

Safety has been looked after over all in 

creating a calmer environment but especially 

when it comes to emergency vehicles. As said 

before there are systems to help emergency 

vehicles get the righter way. Here this is taken 

one step further by including the drivers in the 

intersection as well. The lane that has the 

emergency vehicle coming from behind will 

get a warning signal so they know to move a 

side in head of time (image 38). The signal is a 
Image 36 

 

Image 36 

 

Image 37 

 
Overview of the intersection where information is centralized Supension of the device 

Describes how it looks for the user when emergency vehicle coming up from behind 

Image 38 
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blue frame around the red square resembling 

with the blue flashing lights from a 

ambulance, fire truck or police car.  The other 

lanes will just get a regular red light to stop 

since they do not have to get out of the way 

Example A 

A driver in a car wants to get from A to B 

during rush hour. She gives this input to the 

system and the system responds back with a 

suggested route. Since the system has 

information from so many other users it is 

able to determine the best way to take.  The 

shortest distance on the map is usually the 

most crowded one. So what the system does 

is trying to spread out its users to avoid 

congestions. The driver gets one route 

suggestion from A to B, another user with the 

same start and final destination might get 

another route. 

Example B 

A pedestrian using a wheelchair is heading 

towards a crossing. This pedestrian has by e.g. 

prescription from a doctor been able to add to 

the system that a wheelchair is in use. This is 

signaled by some kind of device to the specific 

traffic light he is heading to. When the 

wheelchair user gets a green light and is 

crossing the green light will stay for a longer 

time in order for the wheelchair user to get 

enough time to cross.   

Example C 

Many vehicles are travelling on the same road. 

Since they are all logged on to the same 

system the system will know that this specific 

road is starting to get backed up. A message is 

sent to the traffic light to give a green light in 

that direction to get traffic to flow better and 

ease the congestion. 

Example A and C already exists in some form 

in specific cities or as apps. The point here is 

to bring all systems that today are separated 

together to centralize it all. One source that 

gets all the input and gives all the output.  

The changes for the pedestrian are the signal 

device and zebra lines in the cross path. The 

light device signaling has a geometry and is 

places so that only the pedestrian about to 

cross the street from that direction can see 

the signal (image 39). A green person walking 

and a red person standing still are used as 

symbols as they are so common trough out 

the world. A speaker on the pole gives 

information when to cross or not through 

specific sounds.  

The white zebra lines have been narrowed off 

in the end closest to direction of where the 

vehicles are approaching (image 39). This to in 

an intuitive way to point in the direction to 

look when crossing that side of the street.  

The bricks that give tactile information that 

already have been installed in Chicago are 

taken one step forward (image 40). Now the 

whole corner is marked out and at the corner 

spot a rising have been done to prevent 

pedestrians to cross the intersection 

diagonally.  The place where to enter the 

crossing slopes to make it easier for elderly or 

for example strollers.  

Image 39 

 
Pedestrian view 
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For the drivers three changes have been 

made. Roundabouts are placed in the middle 

of the intersection so that the driver has to 

change the direction of the vehicle and 

indirect slow down the speed (image 41). 

When approaching a crossing for the 

pedestrians the white zebra lines have a 

triangle like shape and resemble with the 

cautions triangle that sometimes is painted on 

the roads in Sweden. 

The device signaling to the drivers is places in 

the middle of the intersection and only one 

device is signaling to all four directions. The 

signals are sent out from a display that also 

can be programmed to send out other 

messages like “road closed” (image 42) and 

similar. 

The signals go is a green circle and for stop a 

red square (image 43/44). The amber light for 

wait/caution has been removed and to 

indicate the switch between red and green 

there is an animated transition. The green 

light comes on and after a certain time the 

green starts to sink as a n indication that the 

signal is about to turn to red. This way the 

amount of signal is reduced. 

The new traffic light signals in all directions in 

the intersection and the signals are separated 

by screens to ensure that the user only gets 

one message (image 45). The top of the traffic 

light has solar cells that power a street light 

that comes up out of the traffic light. The 

thought is that the traffic light should be self-

powered to some extent and use nature as a 

source of energy. 

 

  

Image 40 

Bumps for tactile interaction 

Image 41 

 
Illustrates how roandabout chamles the traffic flow 

Device and its functions 

Image 42 

Image 43 

 

Image 44 

 
Stop  

Users approsh 

Image 45 

 

Go 
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11. Discussion 
By information overload the system will break 

down when it continues to expand, which it 

does. It is important not to lose focus why we 

communicate with in traffic situations and 

why it all began. When traffic lights first where 

installed vehicle users where a small group. 

The population within the areas they are used 

is growing and the users are getting more and 

more. The information within these areas is 

already too much and as a user you need to 

define which information is directed to you. 

This is a step back, when traffic lights first 

where installed it was to prevent users to 

misunderstand each other, delete the human 

factor and restore order. If confusion is 

created something got measured up with in 

the population growing. Today’s traffic lights 

aren’t developed to handle the amount of 

users it is exposed to.  So by going back to the 

roots, we can agree on that by communicating 

information should be handed out and as a 

user you only need the information that’s 

actually concerns you. So by partitioning the 

information it will delete the human factor 

and decrease the risks of misunderstanding. 

Using an algorithm in a centralized system 

helps spreading the traffic flow. They main 

reason to take this direction is to prevent 

traffic jams. The inspiration is picked up from 

ants, who are using this system when working. 

By communicate and using an algorithm they 

keep the traffic flowing. So by giving this 

system to users within the traffic environment 

they can work together. The systems output 

will be based on the in data from users and 

from there it will control traffic lights 

depending on needs. If every interpreter is 

involved, the system with its devices, will be a 

very strong tool to plan the cities logistics. 

The human has its limitations and that has to 

be thought of whenever developing 

something for a user. In this project one of the 

main focus point has been to slim down the 

system, as a consideration to the human 

limitations. But the human mind is complex 

and caution always has to be taken. Making 

something well advanced as a traffic system 

too simple for its users may get the opposite 

effect. The users might trust the system too 

much or feel a lack of control over their own 

situation, and cause even more danger than 

before. The psychological aspect always, and 

especially in traffic situations, has to be taken 

in consideration. Unfortunately this project 

does not go in to the problem deep enough to 

do this. 

Advanced products and systems have to, as 

mentioned in the theory chapter, be 

constructed for failure. In particular widely 

spread and fundamental products and system 

that society relies on. Looking back in history 

to many incidents has happened where the 

complexity causes more panic and confusion 

then eases troubles for operators. As said 

before this projects hopes to set a direction 

for future thinking. We understand that the 

concept presented still has a lot of questions 

to answer and that such new thoughts will 

take time to be accepted and understood. 

The project is handling a very diverse subject 

and does not go deep in to details or a 

solution as said before. Working with an 

industrial design firm focus was more on the 

design process than engineer based tangible 

solutions. It has been a great experience 

learning to trust a process not knowing the 

final end result from the beginning as often is 

known in design projects.  This experience can 

still be very useful in more technical projects 

as various and different methods to 

investigate and evaluate always is useful and 

brings in another dimension as well. 

The solution presented might sometimes feel 

a bit far of or hard to relate to reality, but 

hope has been from the start to set a direction 
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for a new way of thinking. It was early realized 

that an implementable solution was 

impossible to create in eight weeks. To do that 

the projects must be very precise from the 

beginning and few projects are.  
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Survey  

Traffic Light Project 
Today’s communication system for intersections has many ways to give information. Signs, lights, sound 

and symbols control the traffic flow. As a pedestrian or driver interacting in this environment you are 

given a lot of information at the same time, sometimes even information that does not even concern 

you. 

As cities grow the traffic net and roads expand. Added is more and more information in order to keep 

everyone safe and traffic to move smooth. There is a Swedish saying that goes “you can’t see the woods 

because of all the trees”. The same with the traffic signals, sometimes they are so many you miss them 

as you are trying to stay with the traffic rhythm.  

 What if there was a way to centralize it all so that you only get the information you need at that specific 

moment? What if we all use the same source in our communication? What if there was only one thing 

signaling to all of us?  

With technology like wireless communication and open source we think the future is headed that way.  

Traffic accidents are one of the most common causes of death for children. Is there a way to make the 

road safer and drivers calmer? What makes us feel at ease and in harmony? 

Would that be knowing what’s going on, not having to wait? And when we do, knowing when the wait is 

over? Is grey and dull concrete and bricks what make us feel calm or are colorful trees and plants a 

better environment? 

What the traffic light project has resulted in is the development of a centralized traffic light that 

communicates with everyone in the intersection. Our hope is to decrease unnecessary information, 

integrate the drivers’ actions with the traffic lights for more accurate information and create a safer 

environment on the road. 

 Following questions concern the design of a centralized traffic light to make it and the system it will 

have as optimal as possible. 
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Survey 

The cross path 

Would a message integrated with the lines be    disturbing I  useful IIIII I 

        Depends II (clear message, execution)  

Which of following would be most appropriate? 

(Mark as many as needed).  

 

I 

Good with arrow, info given before 

you cross  

Bit confusing, like experiment 

too much info, too busy 

I  

make font relective 

Bit confusing, like experiment 

confusing, too late in middle of street, 

confusing 

IIIII 

Good: simple words 

Bad: confusing, text for drivers too? 

not enough specific, “fuc” 



 

 

 

 

 

 

 

 

 

 

 

Would you rather have another indication for a cross path then zebra lines? 

Yes I  Maybe IIII    No IIII 

If so which what kind of sign? Explain and draw. 

Zebra, universally accepted, could be updated with more info 

 

 

IIII 

pretty good 

I 

Like symbol, One graphic to both ped and 

drivers? 

cool, too vauge, not clear enough, sign better – 

international, “evil eye” 



 

 

 

 



 

The traffic light 

What do you think of the idea of a traffic light signaling to both pedestrians and drivers? 

Comment: 

Confusing 

Good: flow smoother? Ped driver status check at same time, needs distinctive visual signs. 

Have idea in france, trust in no confusion? 

Good: effective communication, avoid confusion and impulse decisions. 

Hard to match viewing angle 

Good if executed well 

Smart – one leader voice 

Good – clear direct info 

Two light – drivers one direction, ped. Another 

Like idea but info overload? 

Like it! 

 

Do you think it is useful or unnecessary to see information given to others in an intersection when it 

comes to traffic signals? 

Comment: 

Unnecessary, only need stop or go for self. 

Could be useful to see both, prioritizing them? 

Unnecessary 

Unnecessary, too much to think about 

Depending on space, will see reaction anyway. 

Sometimes useful 

Distracting – dangerous 

Can be useful, but more info then needed could also be dangerous. 



Useful – like countdown 

Only to see ped signals 

Useful! 

Not useful? 

 

For a simple intersection of two roads crossing each other, what basic shape for the traffic light do you 

think is most suitable? Communication is to be given in eight directions. 

Explain or draw. 

 

 

 



 

 

 



 

 

                                              

       



        

                                       



Which symbols do you think are best signaling stop-go for drivers and stop-go for pedestrians?  

                                              

                               

 

 

 

IIIII I    II Stop square?   II Pointing up?  II (with extra 

line like play) 

 

 

 

 

     

II    Confusing          IIII (language issue)   IIIII I  

like stripes 

 

 

 

 

 

 

 

III more to ban then stop I   III 

IIIII I    II    I  I Caution not stop?  

 

 

II Red circle, I sad face 



 

Would a signal for approaching emergency vehicle be useful for drivers and pedestrians? How and why? 

(This would be integrated in the traffic light as an extra attention signal besides the one from the 

emergency vehicle itself.) 

Comment: 

Helpful, blue flashing light 

Good! 

Yes, denote direction (x2) 

All lights blinking 

Good – to know location 

Yes, rotating police light 

Yes – with additional info 

Maybe for deaf 

Yes but on different scale or hierarchy 

Yes, directional 

All signals blink until vehicle passes by 

The system 

What are your thoughts about an open source kind of system where anyone can give and access 

information? 

Comment: 

Unsure 

Good but abuse of info, misdirection to city workers ect. 

No, select few people to make right decision, stay simple. 

Possible to override, eg wheelchair-more time 

Bad, if not paying attention – don’t receive signals or alerts 

Cool 

Like it, audio focus so not focusing on a screen 

Useful – prevent choke point, adapt light time to traffic, adapt itinerary 



Too unorganized – need structure 

Benefits? 

Access – yes but hackable? 

 

How do you feel about on a daily basis using a system that gives you information about the traffic 

situations and sends and receives information from you and your vehicle? 

Comment: 

Helpful, already uses GPS traffic track 

Definitely 

No, big brother. Like traffic update in sat.nav. 

Good idea 

Good- tells what to avoid 

Great 

Good for everyday routes 

Useful but privacy issues 

Already in cellphones/GPS? 

Habit stronger? Maybe for heavy commuters 

Already have, but what about less privileged, old cars? 

Don’t mind it. 

 

Would you most likely use this through:   Your cell phone? IIIII II 

To complicated. If only choice, too many accidents, for pedestrians 

(Circle as many as needed).    GPS in car? IIIII IIIII I 

For drivers 

Other display e.g. integrated in steering wheel 

or control panel? IIIII III 



Would you wish to be active in your usage of this system or have it automatically operating? 

Comment: 

Automatic IIIII     Both III  Active III 

because of traffic accidents. 


