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Abstract  
Time keeps on changing our perception of what is possible in our 

personal life and around us. Over time, jobs such as elevator 

operator was essential to make the elevator keep its speed, stop 

parallel to the floor and keep passengers safe in case of 

emergency. Nowadays elevator passengers just have to enter 

their destination and wait to be transported there. An operator 

would be superfluous for this, today, simple procedure.  

This paper aims to create a set of interaction strategies to provide 

an efficient and pleasurable journey for the passenger traveling 

with an autonomous bus, as well as evaluate concepts where 

these strategies have been applied. The strategies and concepts 

will be developed from an extensive user- and literature research 

where the situation of today will be analysed and looked upon 

with the eyes of tomorrow, to find challenges and needs.  

Findings shows that passengers have to trust the vehicle and 

service. At the same time vehicle and service providers have to 

provide a reliable and consistent service. Four design directions 

were created to establish this trust between the user and vehicle 

and service.  

To enable control and give passengers an efficient journey, 

passengers have to be provided with adequate and reliable 

information. The information regarding the bus’s behaviour 

should be communicated in a transparent way so the bus’s 

intentions and actions are understandable from a passenger point 

of view. Also, passengers have to be enabled to stay safe when 

using the bus, during commuting and emergency, through giving 

them cues in how an emergency should be handled. 
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Introduction 
As time goes on and future becomes a more natural part of our 

passing days, we amongst technology keep evolving. Tasks that 

once belonged to a factory worker might nowadays be conducted 

by automated industrial robots. Today, this overtaking of work 

tasks might not seem as controversial as it once did when the 

robots came to replace us and take our skills and jobs away [1]. 

Today we see sophisticated technology such as artificial 

intelligence replaces the human mind in many sectors, for 

example in medicine and, as in this paper, vehicles [2]. The 

research topics on how people perceive automation varies from 

the different applications of it.  

In this paper the author will try to create a passenger interface in 

the context of an automated bus. How does the new driver-less 

context affect the passenger? What is important and how do 

passengers value the different parts of the trip? These questions 

among others has to be answered to be able to design an extra 

ordinary commuting experience.  

Problem statement 

Autonomous buses are being developed to perform tasks such as 

driving, pick up passengers at stops and mastering complex traffic 

situations. These tasks will be performed by the vehicle itself, 

without any involvement from a driver, in direct proximity to 

passengers and other road users. So, how will the automated bus 

and passengers communicate? 

Assignment 

Design a bus passenger human-machine interface (HMI) for an 

automated bus creating an experience that makes the journey 

efficient and pleasurable. 
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The assignment is to try to define future needs and challenges of 

the future automated bus passenger, benchmark products, look 

into different markets and scenarios that might be relevant to the 

project.  

The result of this project will partly be a framework supporting the 

design of an enhanced user experience when traveling with an 

autonomous bus. The focus is on making the experience efficient 

and pleasurable. Four scenarios create the fundament of the 

research project:  

- Bus stop at bus stop 

- Passengers exit from bus 

- Passengers embark bus 

- Bus departs bus stop 

Deliverables 

- Create a set of interaction strategies that could provide a 

framework on how to communicate with an autonomous 

bus. 

- One or more evaluated concepts for a passenger on an 

automated bus in city traffic environment.  

Research Questions 

- What factors are important when designing for a 

pleasurable bus experience? 

- What does bus passengers value when choosing to travel 

with bus? 

- How will bus riding of tomorrow be different from the 

situation of today? 

- How can intentions be conveyed from one side to another 

in the autonomous bus – passenger relationship? 
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Scope 

Context 

Stockholm 2025 

The concept will be developed for Stockholm in 2025, which will 

be an inner-city environment, where people and vehicles has to 

coexist. Accordingly, the design has to be intuitive and easy to use 

for users with different backgrounds and experience. The roads 

will be mixed with vehicles driven by humans and autonomous 

vehicles. The vehicles will be able to exchange information about 

position, heading, intentions and speed through vehicle-to-

vehicle communication. In the bus there will be no driver nor 

ticket collector.  

Delimitations 

There will be no notice taken to what the passenger has to do 

before getting to the bus stop and after leaving the bus. This 

project is only considering the passengers n autonomous buses, 

individuals and other road users acting in vicinity to the bus are 

also very interesting research topics, but it will not fit within the 

scope of this project. The concepts developed will not be tested 

on detail level, because of the wide scope of this project the tests 

will be evaluated. Because of already existing best practices when 

it comes to map and system design. The concepts will be limited 

to visuals and therefore will no other mediums such as sound be 

explored. This limitation is made because of the broad scope of 

the project, there would not be enough time to explore different 

mediums to convey information. 

This paper paves the way for further work and therefore the 

perspective will be broad. Unfortunately, there is no or less focus 
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on challenges that arise in connection to a mentally or physically 

disabled person’s journey. 

Target group 

The target group in this project is primarily tourists and thereafter 

commuters. This prioritization between these two groups was 

made because of the greater support needed from the tourist as 

a novice user in a new transport network.  This persona will cover 

a wider range of users instead of designing for the commuter, 

which already is used to travel with the bus. Commuters know 

where the bus will depart and what bus could be used to get to 

their destination, they know how they should behave to embark 

as smoothly as possible.  

The focus during this project will be on tourists which constitutes 

a user new to the environment and in need of support to be able 

to find right bus and exit at right stop.  

Assumptions 

Trust in automated vehicles is at this time important to establish, 

without trust it will be a challenge for passengers to feel 

comfortable and use a self-driving service. Concepts developed 

within this thesis project is aiming for a product that will be on the 

market in 2025 so the stance is that essential trust between an 

automated bus and the passenger is already established by then. 

However, because of the unavoidable nature of the subject trust, 

it will still be touched upon.  

In the process of developing prototypes and concepts, all 

technological necessities that are required for the concepts are 

seen as solved. Some concepts are only to be partly developed, 

the concepts will be designed where issues for passengers can be 

found.  

As of today, we can assume that tourists are traveling connected 

with a smartphone. If nothing unforeseen will happen until 2025 
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it will be assumed from now on that persons traveling by then also 

carries a personal connected device. However, the bus service has 

to be just as usable with or without a personal device. It could be 

seen as if the passenger carries a personal device, the bus 

experience could be personalized and customized to the specific 

need of the individual. 

Background 

Scania CV AB 

Scania CV AB is one of the leading transport solution companies 

in the world, within the Scania product family one can find trucks, 

buses, engines, marine engines and service solutions [3]. 

RCDI 

Research Cab Driver Interaction, is the group at Scania where the 

project is conducted. RCDI, which is a part of Scania’s design 

department styling and ergonomics, are designing the interaction 

between the vehicle and the driver in Scania’s trucks and buses. 

RCDI’s vision is to enhance the driver’s, and to some extent also 

passenger’s, performance by designing an HMI that is best in class 

and supports safe, efficient and pleasurable driving.  

Public transport  

Riding together is smart, there are several positive impacts such 

as improvement of health, urban environment [4], wage equality 

[5] and of course on the climate in general when people choose 

to use public transport instead of cars. There are still trends that 

indicate that people tend to choose private motorized transport 

instead of public transport. This leads to 6.2 billion private 
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motorized trips are made every day in the cities of the world [6]. 

With an increasing income in low- and mid-income countries, 

cities have been experiencing a raising motorization trend where 

the increasing income and population lead to a deficient capacity 

of urban transport. This results in a lower quality of life in urban 

areas with air pollution, traffic congestion and accidents [7]. This 

on the other hand can be seen as an excellent opportunity to stay 

awake and be a part of the change towards better urban transport 

policies in the developing cities in the world. 

By 2050, approximately 66 percent of the world’s population will 

have moved in to urban areas. This is a remarkable change from 

the 30 percent who lived in urban areas in 1950 [8]. Until today 

we have managed to meet this increasing need of urban transport, 

but we can see the consequences in increasing congestion, air 

pollution and health issues. This increasing demand of mobility in 

urban areas is best solved by public transport, not only because of 

the positive impact on people’s health, traffic congestion, urban 

environment and economic growth, but also for poverty 

alleviation and democracy in the end to whom do the streets 

belong [7]. 

Buses as means of transportation  

Buses as the choice of public transport is amongst the most 

economically effective alternatives when it comes to 

implementing new public transport in cities [9]. There are several 

solutions when it comes to buses, there are systems such as Bus 

Rapid Transit (BRT), autonomous buses and manually driven 

buses. The advantages of choosing bus as means of transport is 

that it might not necessarily have to come with big investments in 

infrastructure as most cities already have functioning road 

networks. This makes the implementation phase quick and 

efficient.  
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Theory 
The following section contains a summary of existing research and 

literature relevant to the project’s scope. 

Urban transport 

From 2000 until 2015, the public transport journeys increased 

with 18 percent in 39 of the world’s countries. In China alone, 85 

billion journeys were conducted in 2015, followed by Japan and 

Brazil [10]. World-wide, a majority, 63 percent, of the journeys 

each day are done by bus. The average journey is done by bus, but 

the main mode of transportation differs between countries and 

cities.   

Safety  

Each year, in Stockholm alone, more than 100 persons have to 

seek emergency medical care due to bus related accidents. 

Personal injuries are most common among women 65 years or 

older [11]. Women are to a wider extent affected by these 

accidents, 3 out of 4 injured are women. About 40 percent of the 

people injured stood up inside the bus before the accident 

occurred. Accidents of this kind are often a product of hard break 

manoeuvre [12]. 12 percent of the injuries occurred when 

passengers were in the process of sitting down in combination of 

hard acceleration from the bus. The fourth biggest cause of 

injuries, 7 percent, was due to closing doors, where the passenger 

either got squashed or pushed over by the closing doors. 
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Transport providers 

To be a passenger is not limited to riding a bus, as the market of 

mobility is expanding from today’s personal transport such as 

taxis to services such as Lyft1 and Uber2. Today, you as a passenger 

can get much more tailored experiences depending on your need, 

preferences and will to pay. 

The emerging mobility as a service(MaaS) sector will change the 

way we look upon transport. In metropolitan areas the need for  

a personal car will drop drastically in the near future. In a report 

released in November 2017, the professional service company 

KPMG (Klynveld Peat Marwick Goerdeler) predicts a 50 percent 

decrease in sales of sedans until 2030, in United States alone [13].  

                                                        

1 https://www.lyft.com/ 

In this report KPMG foretell a future where larger metropolitan 

areas in the world are adopting autonomous transport solutions 

to such an extent that they become islands of autonomy. This 

paradigm shift from human-driven vehicles towards an 

autonomous vehicle fleet will demand a broad array of vehicles 

which will be applicable for the different needs of transport [14]. 

There will be no one solution to fit all these needs. However, there 

will be the smaller sized personal pods that could provide 

transport for shorter commutes, larger shared vehicles for lines 

that are more crowded, moving offices for longer commutes and 

different kinds of delivery vehicles [15]. Here are adaptable and 

customizable vehicles that could change their behaviour and 

application depending on task and user needs, as Toyota’s e-

Palette, something that is frequently pointed out as a game 

2https://www.uber.com/en-SE/ride/ 
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changer. This concept showcase the possibility to have a vehicle 

with the possibility to change accordingly to the user’s intended 

activity i.e. to an office or workshop.  

 

Figure 1. Toyota e-Palette concept 

KPMG also predicts the MaaS will create a multitrillion-market for 

mobility services. Car manufacturers of today have to be ready to 

transform their businesses to approach this market.  

Connectivity 

To be able to provide an efficient service with self-driving buses 

for the masses there has to be some way of communication 

between vehicles and between vehicles and infrastructure. This is 

referred to as either vehicle-to-vehicle (V2V) or vehicle-to-

infrastructure(V2I).  

Vehicle-to-vehicle 

V2V connectivity enables the possibility for vehicles to talk to each 

other.  This makes it possible for vehicles to react to other vehicles 

in matters of fractions of a second. Braking could be 

communicated even though the brake lights are obscured. Turns 

and intentions could also be communicated making the traffic run 

much smoother [16].  
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Vehicle-to-Infrastructure 

V2I connectivity enables the different components of the 

infrastructure to communicate with the vehicle. These 

components could be anything from traffic lights, magnetic 

sensors to cameras surveying the traffic situation. This 

information of driving conditions, traffic congestion or safety 

issues is communicated to the bus who according to this, can 

make decisions in relation its current assignment and destination 

[17]. 

User-centred Design 

User centred design (UCD) is a design strategy which believes that 

the user who possesses the problem also somewhere has to 

solution for it. To find them, extended user studies is needed. The 

needs of the user are the centre of the design process and the 

solutions should be developed from these needs to address them 

as good as possible [18].  

Goals are of real importance in UCD, these goals are defined by 

the user from what the user want to achieve in the end. These 

goals can be hard to define when they sometimes are nested 

inside each other. Because of this, it is important to keep the user 

in the loop during the design process and include the user from 

the beginning to gather more information and test early concepts 

and thoughts [19]. 

Cognitive load 

When designing products that in some way will deliver or contain 

information for users it is important to keep the user’s needs in 

mind. Too much information will demand cognitive processing 

power from the user and important messages could be lost. It is 

of great importance as a designer to understand that you have the 
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power to use a lot of different technologies that deliver 

information. Human are only able to process a limited amount of 

information, and users could sometimes be helped with the 

importance of the information. Where to look when and how the 

information be ordered depending on its importance should be 

ordered in an intuitive way to be able to handle an emergency or 

stressful situation [20]. 

If we as humans are provided with more information than we can 

process it will take more time to process, we will have trouble to 

interpret it, miss important details or abandon tasks [21].  

The definition of cognitive load within the field of user experience 

design is: the cognitive load imposed by a user interface is the 

amount of mental resources that is required to operate the system. 

To avoid overloading the human brain with information we have 

to try to minimize the cognitive load within the application we are 

designing [20]. 

Human trust in 

automation 

One essential ingredient to make the passenger choose to travel 

with public transport in general and with bus in particular is trust. 

Trust will make the passenger feel more comfortable while 

traveling. Trust is multi-layered and will not only concern how 

passengers feel about the absence of a driver in an automated bus. 

Trust will also affect concerns of in-vehicle safety, as well as the 

feeling of traffic safety and personal security on board [22]. 

Trust 

Meyer et al. [23] Describes trust as follows: It is the willingness of 

one party to be vulnerable to the actions of another party based 

on expectations that the other will perform a particular action 

important to the trustor, irrespective of the ability to monitor or 

control that other party.  
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This definition is putting the user in the centre which, in this case, 

depends on the bus to take the passenger from A to B. If this 

action can be performed in a satisfactory way the autonomous 

bus will gain in trust from the passenger’s perspective. On the 

other hand, the downside is that it is much easier to destroy trust 

than it is to build. An asymmetry like this is due to the case that 

negative events, seen as risks, get much more attention and are 

more visible than positive trust building events [24].  

Because of this, media coverage has a vital role when it comes to 

the reputation and construction of trust regarding new 

technology. News that portraits failures3 and convey a negative 

reflection of the new technology make the trust and the 

                                                        

3 https://www.theguardian.com/technology/2017/nov/09/self-driving-bus-
crashes-two-hours-after-las-vegas-launch-truck-autonomous-vehicle 

willingness to adopt new technology much lower. It will also 

increase the perceived risk from the user’s perspective.  

The willingness to adopt new technology, such as automated 

buses, will change accordingly to how new and how familiar the 

prospective user is with the product. If the user has been 

familiarized with a product, through media coverage, if it is 

positive, it will be more prone to adopt the new technology [25].  

Build Trust 

To build trust, which is of great importance to be able to become 

a brand of the future automated bus industry, the development 

of autonomous buses has to be done alongside with the potential 

user. This to not introduce a brand new and unknown technology 

to the market, which many times is received with scepticism and 
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distrust. Trust is developed alongside three pillars: predictability, 

dependability and faith [26]. The authors’, Rempel et al., model of 

trust is built on interpersonal relationship and how the trust is 

built within a relationship between two persons. This can be 

applied and has been applied [27], to understand the adoption of 

new technology in general. In the paper, Hengstler et al. argue 

that the adoption process in early phases is driven by 

predictability, i.e. how the user can predict coming actions by the 

technology. 

Building initial trust is key when introducing a new technology. If 

there is no trust from the user’s point of view, an adaptation of 

the technology is very unlikely [28].  

If the automated technology can be seen as predictable from a 

user perspective, the continuous building of trust will be 

dependability, which can be described as whether the 

autonomous behaviour is perceived as consistent or not. Next 

step in the relationship is faith, where the user’s trust and rely on 

the technology. 

However, it is important to distinguish interpersonal trust from 

human-automation trust.   

Adoption of new technology depends on the willingness and 

attitude of the user. Their stance regarding new technology is 

affected by media, news, social media, trends, brand status etc. 

Especially when knowledge about an emerging technology is low, 

at this time the trust is driven by how predictable the technology 

is perceived by the user. Persuasion of technology is not objective. 

How new products are received by users and markets depends on 

the quality of communication from the company, if it is seen as 

open, closed or a two-way-communication where the company 

signals an openness. Reputation of the company and the quality 

of earlier products also plays a crucial role. Introducing new 

technology to a market with the help from earlier successful 
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products and a good reputation will help the company, as people 

judge the messenger before they judge the message [29].  

To build trust in the system there has to be a consistency of the 

service. If there is a problem from the beginning with the rate of 

trust in a system, there will be a much slower adoption rate of the 

technology.  

Trust building methods  

Trust is built upon different pillars. First there has to be a market 

which is ready for the introduction of a new technology to make 

people start using it. The next step is to make them keep on using 

it. Here the feeling of safety, trust and efficiency is essential. These 

words have multiple meanings to themselves. Safety can be 

regarded as personal in-vehicle safety towards other travellers, 

perceived traffic safety and emergency handling. One aspect 

could also be integrity when personal data is handled by 

automated systems, safety as in integrity is becoming a more 

important factor [22].  

To be able to build trust, Hoff et al. [30] Describes the three main 

points of trust, which are the human operator, the situation and 

the automated system. These three blocks of trust are further 

defined as dispositional trust, situational trust and learned trust 

[31]. Dispositional trust represents one individual’s tendency to 

trust automation. Situational trust is dependent on in which 

context the interaction takes place and also the human relation to 

the context influencing the experience. Learned trust is related to 

expectations and earlier experiences relevant to the current 

system of use.  
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Figure 2. Dispositional drust 

Dispositional trust 

Dispositional trust is affected by personal characteristics such as 

self-confidence and mood among other things. The main factors 

that impose change into this brick of trust building is culture, age, 

gender and personality (Figure 2). These four factors are those 

who affect the trust the most. Culture is shown to affect us in 

different ways, in previous research, trust varies depending on 

nationality, religion etc. 

There are several studies showing the tendency to trust 

automation differs between age groups. In a study from 2017 it is 

shown that older participants rated an agent as more trustworthy 

than younger participants [32]. Several papers suggest that this is 

because individuals of different age use different strategies to 

make up their mind, if an application is trust worthy or not.  

Gender has not been the focus of a study regarding trust in 

automation, yet. The existing research touches upon the 

perception of trust depending on the gender of the agent. A study 

performed to investigate the power of stereotypes found that 

adoption of automation could be affected by the gender of the 

automation, depending on the user’s tendency to apply 

stereotypes to the computer [32].   

Personality has a lot of different factors in itself, whether the user 

possesses an open attitude, is neurotic or are agreeable it 

correlates different with the trust in automation [33]. Among 
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findings a person with higher overall trust from before also tend 

to trust automation in a broader perspective. In contrast to this, 

persons with general lower trust seems to accredit automation 

higher trust, if the aid perform badly [30]. 

 

 

Figure 3. Situational trust 

 

Situational trust 

The two ingredients in situational trust (Figure 3) is internal- and 

external variability. Internal variability could be described as the 

individual’s self-confidence when it comes to a certain task and if 

the person feels experienced. Other factors such as mood, 

expertise and attention also influence the dispositional trust. If 

the person is familiar with the task to be achieved, the person is 

less likely to use automation for help. In previous research, is has 

been shown that if a person’s self-confidence was low but trust 

for automation was high, automation was utilized to a higher 

extent [34].  

What kind of factors that impact the trust and usability of a system 

varies over time, depending on workload, type of system, 

complexity of system and task. Together these factors are the 

external variability that will affect the user’s trust of an automated 

system. For example, during a heavy workload, operators tend to 

use automation to a higher extent, which also has a positive effect 

on the trust in automation.  
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Figure 4. Learned trust 

Learned trust 

Learned trust consists of dynamically and initially learned trust 

(Figure 4). Dynamically learned trust is built during interaction 

with the technology. Initially learned trust is trust that the user 

brings from earlier interaction with, in this example, automation 

and attitudes towards the application or understanding of the 

system. Dynamically learned trust depends more on the current 

                                                        

4 http://www.urbanictarena.se/autopiloten-kista/ 

state of the application such as system performance and design 

features that have an impact on how easy the system is to use [30]. 

To translate this to the introduction of automated buses today, it 

could be said that the test pilot in Kista4 is trying to give the 

passengers some kind of initial learned trust where the reputation, 

understanding and expectations of the service is built.  
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Figure 5. Autopiloten in Kista, Stockholm 

So, in the future when passengers will use Scania’s buses, they will 

bring their experience from this pilot in Kista in the form of initial 

learned trust and this will be mixed with the dynamically learned 

trust which will be built while interacting and using the buses. 

Here, design features such as appearance, feedback, ease-of-use 

and communication style i.e. is the automation communicating 

through voice or text etc will play a crucial role in the trust building. 

The performance of the system also plays a crucial role here. If the 

system is predictable, reliable and useful among other factors it 

will be perceived as good and the experience will affect the users 

in a positive way [30].  

Personal In-vehicle Safety 

In conventional public transport the general feeling of personal in-

vehicle safety is dependent on the trust in other passengers. In a 

study performed in United Kingdom regarding personal safety, 

the perception of personal safety has a significant influence on 

whether people choose to use public transport or not [35]. 

Personal safety is subjective and what affects it differs from 

person to person.  

In general, according to research, personal safety is negatively 

affected by a physical space that is perceived as closed, dirty and 

has bad lightning. Other factors could also be unwanted social 
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interaction with intoxicated persons and situations where there is 

less social control [36]. This factor is more significant on means of 

travel with a low density of personnel. Gaps in the information 

flow is also a negative factor affecting the overall feeling of 

personal safety. If there is a delay in service, the user might be 

stranded for an unknown period of time in an inhospitable place. 

Personal safety is also related to social context, age and gender. 

According to a study performed in Stockholm, 53 percent of the 

female passengers and 72 percent of the male passengers felt safe. 

In general, 69 percent felt safe during travel with Storstockholms 

Lokaltrafik (SL) [36].  

Pleasure 

Scania’s own definition of pleasure is: […a product which 

is/has/incorporates] stimulating, enjoyable, quality feeling, 

inspiring, feeling of control. With this stated, it is not possible to 

just put a well-designed and amusing screen in a bus and then you 

have a pleasurable ride. As the goal of the project is to create a 

pleasurable ride, pleasure has to be explained. Pleasure is 

dependent of other feelings that together contributes to a feeling 

of pleasure. 

In this project, pleasure is seen as dependent of the user’s state 

of mind. Whether the user feel safe or not will affect the 

experience to a great extent. If there is no sense of safety nor 

relaxation, an enjoyable and well-designed interface would 

probably not invoke any pleasurable feelings towards the journey 

anyhow. The first task to create pleasure is to establish trust for 

the system and anchor the trust, through making the system 

predictable, transparent and easy to understand from the 

passenger’s point of view. Note, that this reasoning for 

pleasurability is a multi-layered nexus, trust has to be established 

between the user, system, vehicle and service. 
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Traffic Safety 

The perceived traffic safety of an automated bus might first seem 

to be worse than in a manually driven bus. In this case, the gap 

between statistical proof that automated buses are safer than 

regular buses, might be overshadowed by the public perception 

depending on a lack of trust [24]. In a study performed in Finland 

2015 [22], where data was gathered to analyse passengers’ 

perception of personal safety, traffic safety and emergency 

handling in driverless autonomous buses. According to this study, 

37 percent of the travellers experienced the traffic safety in a 

driverless bus as better or much better, 36 percent perceived the 

safety as the same as in a traditional bus and 27 percent assessed 

the traffic safety as worse or much worse. This study was 

performed where the bus travelled  a designated route without 

any other traffic, this did of course affect the perception of safety.  

Emergency handling 

Emergency handling refers to unexpected events that might 

constitute danger to the passengers, such as fire or collision with 

another vehicle or road user. When emergency handling is 

perceived as good, travellers can relax and enjoy the ride. This 

feeling comes from clearly communicated and easily detected 

ways of managing emergency situations, as in where to find 

emergency exits, how to contact emergency services or report 

something suspicious [22]. 

How these systems should be designed depends on how the bus 

system is used. Is there a lot of people on board the bus? Is the 

bus running in a complex environment such as dense traffic where 

it is not suitable to open doors right away? Depending on this, it 

is important to develop systems to support the passenger mental 

emergency handling model [37]. 
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Transparency 

To give the passenger a sense of control in an autonomous 

environment where human interaction is less needed to control 

the vehicle, the system has to be transparent. This means that the 

vehicle should communicate its intended actions, so the 

individual’s impression of the action corresponds to the situation 

[38]. All actions do not need to be communicated, this would only 

result in an information overload for the passenger. If there are 

sudden changes from normal or expected behaviour there should 

be an explanation, to make sure that the passenger understands 

why this deviation occurred.  Through this, user will accredit even 

higher trust for the system [39]. Studies have shown that systems 

that are capable of communicating flaws are gaining trust [39].  

Anthropomorphism 

Applying human characteristics to a non-human object has long 

been frequently occurring in the human culture [40], the first 

example could be the Löwenmensch figurine. This sculpture, 

found in a cave in Germany, is made out of mammoth ivory and 

was made by homo-sapiens 40000 years ago [41]. It could be 

argued that this might not be thought to be anthropomorphism 

from the beginning. But the use of human characteristics is the 

same.  

In automation, anthropomorphism is used to apply automation 

human characteristics to automation such as gender, voice and 

facial expressions. This has been shown to be effective to gain 

trust from users of automated systems, where the researchers 

have given the AI human characteristics such as a gender and an 

ability to express emotions through the pitch of the voice [42]. 
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Autonomous Driving 

There are some challenges left to deal with before the majority of 

the vehicles traveling our streets are autonomous. On the way 

towards the goal of having autonomous buses, cars and other 

vehicles there is for example, the problem with having a mix of 

autonomous vehicles and vehicles with human chauffeurs. 

Meanwhile the autonomous vehicles can share information 

between each other about their intentions and next moves, there 

will be harder to predict the intentions of human-driven vehicles.  

Levels of automation 

The most frequently used description of autonomy today is a scale 

defined by Society of Automotive Engineers (SAE). The scale 

consists of six levels, which each represents a level of autonomy 

for vehicles. The scale ranges from 0, which constitutes no 

autonomy where every task is handled by the driver, to 5 which 

representing a fully automated ride, where every driving task is 

handled by the system [43]. This scale is used by the majority of 

vehicle manufacturers to describe what level of autonomy their 

vehicle is capable of.  

Autonomous transport 

Autonomous buses and cars have many similarities, but they also 

have clear differences in how the passengers will use them. Buses 

will be used as a shared space, which is not the case of the 

personal car. There it will also be possible to take over the control 

of the vehicle, which is not the case when it comes to buses. In 

buses, it will not be expected for passengers to be prepared for 

handover, the procedure when passenger and vehicle exchange 

the control of the vehicle between each other. The handover 

procedure in an AV with a person behind the steering wheel 

requires quite extensive information to enhance the driver’s 

situational awareness in the handover moment [44]. 
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Benchmarking 
Today, autonomous buses are already traveling some of our 

streets in the world. This up-and-coming market of future mobility 

services and transport solutions, consists of a wide range of 

companies which are trying to take the lead, as Toyota’s E-palette 

for example. To achieve this, companies are now starting to team 

up with other companies, not limited to the auto industry [45]. 

Already established companies team up with mobility start-ups 

and tech companies. One recent example among other alliances 

is the computer component maker NVidia 5  and Volkswagen, 

together they will develop a new generation of smart vehicles 

with the power of deep learning and artificial intelligence [46]. 

There are common denominators to be found when it comes to 

autonomous buses.  

                                                        

5 http://www.nvidia.cn/ 

Last Mile 

The majority of today´s buses aims being a service for the last mile. 

As well as most of them have a capacity around 12 passengers. 

This notion for the last or first part of the trip, which might be too 

far to walk and too short to deploy conventional public transport 

in. This could also help to bring down the dependency on cars in 

less populated suburbs for example [47]. The idea of last mile 

concepts was coined within the business of telecommunication 

but has now been taken over by the transportation sector. Here, 

the concept provides a solution for the last part of the journey 

between the main transportation hub and the office, for example, 

or one major transportation body to the addressee. One of many 

interesting last mile concepts is Mercedes-Benz Vision Van (Figure 

6), which uses drones to deliver parcels the last mile.  
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Figure 6. Mercedes-Benz Future Bus 

EZ10 

One of the most prominent and used vehicles on the market today 

is manufactured by Ligier called EZ10, or easy mile. EZ10 was 

presented in 2014 and is now running on multiple places around 

the world. The purpose of EZ10 is to take the passenger the last 

mile, as in a last mile concept. It is capable of transporting 12 

passengers at the same time, six people standing, and six people 

seated, it could also cater passengers with reduced mobility 

thanks to the built-in ramp. EZ10 can run up to 14 hours with a 

cruise speed at 25 kilometres per hour [48].  

Blink 

Blink is developed by Humanising Autonomy to make the 

interaction between people and automation easier and more 

natural. Through analysing body language, posture and situation 

the team behind blink are trying to create a way for 

communication between pedestrians and autonomous vehicles. 

In Figure 7 below, one example is shown, where a pedestrian is 

communicating with blink through gestures and gets feedback in 

the shape of a green light and a low-resolution picture of the user 

itself. This means that the vehicle knows your presence and it is 

safe for you to cross the street [49].  
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Figure 7. Blink system 

Mercedes F 105 

Mercedes concept, Figure 8, car for their driverless future 

features different kinds of interactive elements which both 

communicate within the interior with passengers and outside 

with other road users. The car has two LED displays distributed on 

the front and rear of the car. One laser in the front, capable of 

projecting shapes on the ground in front of the car. It also has 

acoustic capabilities to distribute warnings or specific spoken 

messages.  

The LED displays could deliver messages to cars behind it showing 

intentions and activities. For example, letting a pedestrian cross 

the street in front of the vehicle [50]. 

The display also shows that the car has noticed the pedestrian and 

it is safe to cross. The laser could at the same time for example, 

project a crossing in front of the car. 
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Figure 8. Mercedes F105 interacting 

Local Motors Olli 

Among the autonomous buses of today the interaction elements 

are quite standardized, most of the buses has some kind of display 

                                                        

6 https://www.ibm.com/watson/ 

with the route and a communication interface to contact traffic 

management or rescue. What makes Olli, Figure 9, stand out from 

the crowd in this manner is that it is utilizing IBM Watson6 as an 

interface for the passenger. This feature makes it possible to ask 

the vehicle about attractions, such as restaurants, nearby. The 

efficiency of voice interfaces in shared vehicles is debatable. It is 

possible in less passenger dense environments such as Olli for 

example. If the vehicles grow in size it will be more of a challenge 

to ask questions and deliver answers in a sensible manner in 

vicinity of other passengers [51].  Olli does as well serve as a last 

mile concept, so the application is mainly done within campuses 

or smaller areas rather than covering whole cities.  
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Figure 9.  Local Motors Olli 

Waymo 

Waymo is Google’s contribution to the autonomous vehicle race. 

Their vehicles are smaller than the both Local Motor’s Olli and 

EZ10, Waymo’s approach is to implement their technology in 

already existing vehicles. So far, they have driven around 

8 046 720 kilometres, mostly on city streets. Waymo’s goal is to 

design for the passenger’s experience instead of the driver 

experience. Therefore, Waymo has researched this area as one 

of the pioneers where they have focused on how passengers 

would like to interact with the vehicle and how the experience 

differs from driving. From the research, Waymo has added a 

range of features. Inside the vehicles there are displays which 

show the destination, arrival time and visualizes static road 

elements and other road users [52].  

Passengers can also find a button to start the journey, so they are 

prepared when the vehicle start moving, there is also a pull over 

button, Figure 10. Waymo interior interaction for the passengers 

to push. If they want to end the trip before the destination is 

reached. If this is pushed, the vehicle will pull over at the closest 

safe place. In case of a safety critical event, screens and audio will 

guide the passengers to respond to this and stay safe [53]. 

Waymo has also, from research, found that passengers need to 

know what and why the vehicle is taking specific actions and what 
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it reacts to. The screens inside the vehicle therefore display what 

the vehicle sees and explains its actions Figure 11.  Waymo 

explaining vehicle actions.  

 
Figure 10. Waymo interior interaction 

 
Figure 11.  Waymo explaining vehicle actions 
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Method 
The aim of this project to create an interface through a user 

centred design approach.  

Literature Research 

To get a deeper understanding of theories that some parts of this 

subject is founded upon, a broad literature research was made in 

the beginning of the work. Subjects regarding anthropomorphism, 

trust in automation and factors that affect passengers’ perception 

of public transport were researched. Articles regarding 

autonomous shared vehicles were researched but this subject has 

so far had a very limited number of publicised articles.   

User studies 

Following sections are describing the methods of how the user’s 

perspective was captured and then later used in the development 

of concepts and design strategies. 

Pre-study 

To get a clue of the nature of buss traveling and about who is the 

typical bus passenger a pre-study was performed. During the 

study, which lasted for a day, observation were done as well as 

unstructured interviews with passengers, service personnel and 

with bus drivers.  

The aim of the pre-study was to prepare for observations and 

interviews. Through a deeper understanding of the problems that 

affect the everyday traveller, the main study could be designed in 

a more efficient way with this pre-gained knowledge about the 

situation. 
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The pre-study took place during November 14th 2017 between 

09:00-16:00. 

Observations 

During the observations, the method fly on the wall [19] was used 

to get an idea about how passengers of today are using buses and 

how they behave in relation to each other. This method suggests 

the observer to take a step back to observe the user in an 

unobtrusive way, which reflects the passenger’s natural 

behaviour. The observations were made during three different 

occasions, 24th, 28th and 30th of November 2017. Observations 

were also performed in shorter sessions multiple times during the 

project.  

Contextual interviews 

Contextual interviews are a good tool to understand why, in this 

case, passengers behave or do things in a certain way when you 

observe it. It is also good to incorporate the feeling from the 

context when using the product to get answers that reflect the 

user’s true feeling about things. The interviews were performed 

briefly when there was an opportunity or something interesting 

was found during the observations. Questions were held short 

and asked to understand a certain behaviour or action. 

Semi-structured interviews 

Semi-structured interviews are one of the most useful interview 

techniques to get deep in to the user’s perception of the bus 

experience of today. The format of the interview is also flexible 

and makes it possible to explore topics that arise during the 

session to find underlying factors affecting the interviewee. The 

format of the interview is relaxed, but it has two principles to 

follow. The first one is that the interviewer should not be leading 

the interview through the formulation of questions or with body 

language. The second rule is to create a comfortable atmosphere 
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where the interviewee can express themselves without 

judgement [54].  

To give the interview subject a sense of the project before the 

interview, they obtained an interview brief which they got sent to 

them. This was to try to make them more aware of the bus riding 

procedure and to make them think about how they behave and 

how they perceive things.  

From interviews with passengers with an appropriate background, 

similar to the personas different, in-depth insights was found. The 

interviews differed in length. The shortest one was 34 minutes 

and the longest lasted for 1 hour and 45 minutes. The mean was 

1 hour and ten minutes. Before the interview sessions participants 

had been given a project and interview brief where they could 

read about the intention of the interview and that their 

participation was voluntary. In total, six persons were interviewed. 

Three commuters and three tourists were represented in the 

study. Four males 20, 27, 29 and 31 years of age and two females 

31 and 33 years of age. All interviews were recorded with the 

consent of interviewees. The interviews were analysed, and 

insights were boiled down to sentences to get a better view of 

what passengers need, worry about, think and like. Insights were 

gathered in themes found during the analysis of the interviews.  

Questionnaires  

To get a broad picture based on a bigger sample of people’s 

opinions and habits questionnaires were used. A questionnaire 

was created regarding passenger’s general perception of buses. 

Also, habits and how passengers found information in the 

different steps during the bus travel were explored through this 

form.   
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Field research 

During the time this project was proceeding there was a pilot test 

with autonomous buses in Kista, north of Stockholm, called 

Autopiloten with the transport service provider Nobina 7  as a 

driving force. Here two buses of earlier mentioned model 

EasyMile(EZ10) were deployed as a test to transport passengers 

between Jan Stenbecks Torg and Scandic Victoria Tower, with one 

stop in between. The route is stretching a distance of 800 meters 

one way. The buses are at all times manned by an official Nobina 

operator which can overtake the control of the vehicle at any time 

and the maximum speed is 20 kilometres per hour. The research 

methods that was used were  fly on the wall and also to interact 

with other passengers and ask them questions about their 

impressions of the trip. 

                                                        

7 http://www.nobina.com/en/nobina-technology/about/ 

Strategies 

One of the deliverables of the project was to create a set of 

interaction strategies between the bus and passenger. This part 

of the project is thought of as a support for future bus projects at 

Scania to give designers a brief intro to user values when it comes 

to bus riding.  

The framework (Figure 12) is built up by user insights, design 

strategies and how to use these to design for pleasure and 

efficiency. The strategies are based on findings in interviews and 

observations and also from previous research. 

The user insights are presented as a user journey to show how our 

tourist persona is perceiving the bus journey of today. The insights 

can be used to see what parts of the journey that are important 
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to take in consideration when designing for the bus passenger 

experience and can be studied closer in Appendix F. 

 

Figure 12.  Strategies for passenger - bus interaction 

Concept Generation  

The concepts generated were to a beginning broad and sprung 

out of the user studies’ wide range of needs connected to bus 

transportation. The four decided scenarios of the trip were 

considered until the moment of exiting the bus. To be able to 

approach the broad range of different applications of design. The 

concepts were divided in to personal, external and interior 

concepts.  

The ideas were generated through ideation sessions all alone but 

also with the help of other persons during co-creation workshops 

where material already created was brought and used as reaction 

concepts or scenarios. 

Workshop one 

As part of the process to get to know the passengers and their 

needs a bit deeper workshops were hosted. One workshop was 
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held at Scania CV AB in Södertälje, where four different scenarios 

were explored. Here the participants were employees at RCDI and 

at the same time also bus passengers from their everyday lives. 

The aim of the workshop was to explore different ways of 

communication between the bus and the passengers. At the 

workshop the participants were divided into four different teams, 

each with a specific need reflecting the persona they were handed 

e.g. tourist or blind. From this they had to come up with ideas 

connected to the four different scenarios wait, board, ride and 

exit. 
 

Workshop two 

Workshop number two was conducted together with two tourists 

in a public transport context. Here the aim was to explore their 

way of using public transport in a new context as a tourist. 

Figure 13. Ideas generated during workshop 1 
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Participants were handed a leaflet (Appendix A) where the 

workshop and the aim of the study was explained. On the leaflet 

they were asked to map their experience and to put down 

sentences that for them were related to a good and a bad journey, 

as well as the difference between bus and other means of 

transportation. The workshop was conducted with two persons 

visiting from Singapore who had never travelled with bus in 

Sweden before this workshop. 

 
Personal  

This category of concepts is designs applied within the personal 

space, where the information obtained by the user is tailored to 

fit its need. The possibilities of this kind of applications is really 

interesting, especially when new ways of communication 

between vehicle and passenger is made possible by faster 

Figure 14. Tourists finding their way 
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networks and infrastructure. We could potentially see a solution 

where a passenger running late for the bus, and the bus 

automatically notice this, and the bus knows that the traffic 

situation allows it to wait for an additional 20 seconds for the 

passenger.  

Interior 

The interior concepts are designed with the aim to deliver 

information about the journey and enable for the user to feel 

comfortable, be efficient and stay safe in case of an emergency. 

The passenger should be able to know where one are located on 

the route and when it is time to exit without feeling distress of not 

knowing where one is. Information for the passengers traveling 

inside the bus should also make one feel safe and comfortable 

showing the passenger what is planned and what is not.  

Not all passengers want the same kind of information, commuters 

for example, need less affirmatory information. For commuters it 

is more important to convey deviations from the normal 

procedure. Because of this one have to take the user’s need in 

consideration, how communication for passengers with different 

need should be met. Information about stops, times, route and 

connections and deviations from this and the expected bus 

behaviour is something that should be accessible during the 

commute.  

External 

These concepts are to be found outside of the bus. These concepts 

are made to communicate bus intentions, warnings and 

information about what is about to happen to inform other road 

users and passengers.  
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These concepts was developed to guide boarding passengers to 

first leave way to exiting passengers before they start to board. 

This concept were questioned how well it will work when the bus 

stop is crowded. Though it could still be claimed that the lights will 

catch boarding passengers’ attention and hopefully make them 

leave way to others.  

Reaction concepts 

As a part of the process to include the user and their thoughts in 

the process and concept development, reaction concepts were 

developed in the beginning of the concept generation phase. The 

concepts was made more as an overview to trigger the 

passenger’s own thoughts and make them suggest other ways of 

approaching the passenger need. This research method is 

effective to use to evaluate the ideas in an early phase of the 

conceptualization and getting input from the potential users fast. 

The method was used during workshop three together with three 

tourists.   

Workshop three 

In a try to spark opinions from users the first partial concepts 

(Appendix B) were created to get user input on placement, 

information content and interaction elements. This workshop, 

where three tourists participated, brought some interesting 

insights from the user perspective. 

In an attempt to meet the need of reaffirmation and to let 

passengers know where the bus is going, a concept where the 

bus’s door has an integrated screen which clearly shows where 

the bus is heading and stops along the route. There is also a map 

on the door where the passenger can see one’s location and near 

surroundings.  
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First iteration 

There were some changes based on suggestions from workshop 

participants. Among them, to move the interactive map from 

outside to the inside because to not risk a prolonged boarding 

procedure.  

Concept evaluation   

After the concepts had been refined from the first co-creation 

workshop with the tourist group, another evaluation was held 

with six participants, three RCDI-employees and three thesis 

workers. During this session the refined concepts were explained 

and discussed, based on this, the workshop participants could 

come with ideas, tweaks and critique. The use of this kind 

workshop was used so the more experienced designers could give 

feedback and reflect about the concepts and their adequacy. 

Figure 15. Early interior concept 



 Bus Passenger Experience 

 

 
47 
 

Second iteration  

In the first concepts, a big screen would be placed in the roof of 

the bus to show the route as clear as possible. This was opposed 

in the workshop and the question whether how a really big route 

map is easier to read rather than four smaller for example was 

raised. With this input, the big screen, as seen in concept in the 

roof was moved away and replaced by smaller maps in the corner 

where inner wall meet the roof of the bus (Figure 16. Ssecond 

iteration of map placement).  

 

 

 

Figure 16. Ssecond iteration of map placement 

Expert Evaluation 

Expert evaluation was chosen as method to evaluate the concepts. 

This method was chosen because of the way the concepts were 

designed, the concepts were not implemented on a physical bus, 

instead they were made digitally. Because of this, is expert 

evaluation a good method to get input from more experienced 
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designers with experience from being bus passengers as well. 

Seven RCDI employees were tested, each test took one hour to 

conduct.  

The final concept was first modelled in a computer aided design 

(CAD) software, Rhinoceros 58, and then later rendered with the 

3D rendering software KeysShot6 9 . This model were then 

animated with Adobe After effects10 to show how the different 

concepts work in the four scenarios. 

The scenarios were walked through from the bus approaching the 

bus stop, the passenger embarking the bus, then riding and last 

exiting the bus. After each scenario the participant had to fill out 

a form (Appendix D) to evaluate how the design responded to the 

design directions. After the session, the participants had to fill out 

                                                        

8 https://www.rhino3d.com/ 
9 https://www.keyshot.com/ 

a form for the whole scenario to evaluate the concepts 

applicability to the created design direction, which could be found 

in the strategies.  

  

10 https://www.adobe.com/products/aftereffects 
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Result 
This section contains the main findings from the user studies, 

framework and the developed concepts for the bus passengers 

traveling with an autonomous bus to make the journey 

pleasurable and efficient. Extended findings from interviews can 

be found in Appendix C. 

Pleasure 

Within this project the trust for the vehicle and system is of main 

importance to create a pleasurable sensation. The building bricks 

(Figure 17) for creating a pleasurable ride is trust, control, safety 

and efficiency.  

Trust 

Trust is critical to make people become passengers of 

autonomous vehicles. Today, trust is the biggest obstacle to sell 

the concept of a self-driving vehicle [55]. During the research, one 

of the findings was that trust connected to the bus experience is 

multi-layered. It is hard and not especially necessary, as a 

passenger, to distinguish between the trust for the service, vehicle 

and the driver. If the trip is perceived as bad, the whole picture of 

traveling by bus will be affected negatively, not only the source 

e.g. the transport supplier.  

 

 

Vehicle 

Figure 17. The author’s idea of generating a pleasurable experience 
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The vehicle has to be predictable for passengers to trust it. They 

have to understand what is about to happen to be able to plan 

their response to this. To the trust equation we add reputation as 

a brand, here, Scania could try to create good reputation which 

could affect the trust for the vehicle from the user.  

Service  

If Passengers do not trust the service provider to be able to keep 

times and run a reliable service, then the experience will be 

affected by this and also cause the bus brand to be blamed.  

Therefore, it is important to keep passengers informed with 

information that are met up to. If there is a delay it is of great 

importance to communicate it and to be transparent about the 

reason why. 

Control 

Control for passengers means to be on top of the majority of 

thinkable situations. To be on top, passengers need to know what 

is about to happen, and be sure that they can respond to this, e.g. 

see the closing doors or have enough time to exit the bus at your 

stop. Something that feels as basic as knowing that you are on the 

right bus is hard for a first-timer, and through enabling and making 

it possible for passengers to have this room for response we give 

them control. 

Safety 

The impression of safety during emergency situations and how 

these situations should be handled when there is no authorized 

personnel in the bus is a reoccurring concern brought up by 

“I have no attention span, I want to be in control, I go 

mad when there is no information” – Niklas, 29, commuter 
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participants in this study. In the, so far, limited research [56] [22] 

regarding the passengers’ perception of autonomous buses, 

passengers have been shown to be positive towards the 

technology and the use of it, but the biggest concerns are 

regarding safety and emergency handling.  

Personal  

For the individual it is important to feel safe while commuting. 

Especially in situations when riding alone. Research has shown 

that passengers feel the most insecure for their own personal 

security when there is one other passenger inside the bus.  

Traffic 

To be able to have a pleasurable journey, the behaviour of other 

road users will play an important role. If there is no respect for the 

autonomous bus and other road users are taking advantage of its 

collision preventive systems to either cross the street in front of it 

because you know the bus will stop, then the service will not 

function.  

Efficiency 

Service 

Passengers want to transport themselves from A to B. It is a 

negligible part who just rides for the pleasure of riding. The 

majority wants to get from A to B without any unexpected lag or 

surprises. The biggest stressor connected to bus riding is waiting 

time, especially when users have to wait without any information. 

Therefore, it is important to keep the passenger updated about 

times and why the service might be delayed if that is the case.  

Second to this is the absence of relevant information to the 

situation. Where is the bus? What is your location? When is the 

bus arriving? Where do I find the connecting service? And so on. 

Vehicle 
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Efficiency in the vicinity of the bus is also important, mainly for 

commuters where as little lag time as possible should be spent 

waiting. The boarding and exiting procedure could be disturbing 

for commuters when people are standing in their way. Here it is 

possible to guide more unfamiliar passengers where it is preferred 

to stand to make this procedure smooth. 

Passenger values 

User journey map 

From the state of today a lot of conclusions about what to focus 

on tomorrow can be drawn. The situation of today was mapped 

out in a user journey, Figure 18, where the relevant scenarios to 

the project are described from the passenger’s perspective. A 

bigger version can be found in Appendix E. 

 

 

Values 

Passengers value the reliability of the bus service as the most 

important factor. If the bus service is impossible to trust, then 

there will not be any pleasure what so ever. If the service is 

running and it is reliable, tourists want easy accessible 

Figure 18. User journey map 

“I want to know where I am heading and feel comfortable, I 

do not want to feel as a stranger. I want to look like I know 

what I am doing.”  - participating tourist about her vision of  travel 
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information, somewhat easy-to-understand maps and some way 

to keep track of the journey to be able to alight at the right stop.  

Commuters on the other hand know their journey and what stop 

they should alight at. For commuters it is important to have a 

punctual service with frequent departures and minimal waiting 

time. For commuters’ reliable information is important too and 

also to know in advance if the bus is late for example. 

 

  

Figure 19. Passenger values and ways to collect information in connection to bus travel 
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Tomorrow’s situation 

Based on the behaviour of today 

The most prominent change tomorrow will bring, is the absence 

of a driver. Therefore, it is important to take the driver’s role into 

consideration when designing the interface for an autonomous 

bus. Today, a driver is not only the person behind the wheel. The 

driver also constitutes a source of knowledge for unfamiliar users 

as well as the person that will coordinate an emergency. Drivers 

do also act as the ambassador for the bus and service. It is to this 

person passengers often turn when they feel unhappy with the 

service. Passengers also judge the driver’s capacity by first 

impression.  

Today, passengers utilize the fact that there is a human behind 

the steering wheel. Passengers take contact with the driver during 

different occasions. From findings in both observations and 

interviews, passengers wave to the driver if they want the bus to 

wait for them. Drivers can also see the running passenger and 

choose whether to wait or not. Passengers can also wave buses 

by, so the driver does not have to stop at all bus stops. If 

passengers accidentally press the stop button one can simply tell 

that to the driver if there is no one else alighting. Other, more 

insecure passengers, often ask the driver where the bus is bound 

and if it is passing by their destination. Sometimes the driver 

notifies the passenger of their stop.  

This interpersonal relationship between the driver and the 

passenger is really dynamic and passengers read the driver’s body 

language to know what will come next. Passengers can also see if 

the driver is preparing to depart or whether there still is time to 

board the bus without hurrying. This is possible by judging the 

drivers posture and activities. Cues in shapes of sound and lights 

are also available when passengers are in vicinity of the vehicle. 
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Every answer to each question passengers ask the driver is 

possible to find fast, if the passenger has the tools to find it. 

Passengers either find it easier to ask the driver or too 

complicated to find the answers in an app or an information map 

in the bus stop. 

 

The absence of a driver will increase the demand for reliable and 

easy accessible information. Figure 20 contains and presents the 

important and requested information during the different steps 

of the project scenario. 

Convey information 

There are multiple ways of conveying a message in this area. As of 

today, the use of signs and speech is already wide spread and 

established among passengers. Therefore, it is a good and 

efficient way to keep on using these ways of communication in 

cooperation with other techniques that are possible with new 

technology and also in some cases needed. Projections could for 

example, be a way to inform passengers about danger or that 

someone is standing in the bus’s intended path. The possibilities 

that our connected society brings are interesting, with these more 

personalized experiences can be achieved. In Figure 21 below, 

different ways to communicate messages between a vehicle and 

a human can be studied. 

Figure 20. Examples of information important for passengers 
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  Figure 21, Possible ways of communication, source: Volkswagen group research 
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Design directions  

The design directions were derived from the user insights. The 

directions are made to bridge the challenges that exist today and 

those who will rise tomorrow. The user insights are four main 

directions which, if they are met, will make the experience more 

pleasurable and efficient within the scope and limitations of this 

project.  

- Provide passengers with adequate and reliable 
information, to enable control and give passengers an 
efficient journey 

- Information about time, information about traffic 
and delays, connections and stops. This both 
before, during and after the trip. This information 
is made for the passengers, so they can plan their 
trip. 

- Make different stages of the trip differentiable. 
- Create a way for passengers to feel in control 

during waiting time.  

- Provide passengers with enough information and enable 
them to know what is to happen.  

- When are the doors opening and closing and when 
is the bus arriving? Information like this could 
today be gathered from the driver’s position, 
engine sounds or how crowded it is in the vicinity 
of the bus. This should also be possible to see in the 
future.    

- This is to make passengers able to anticipate what 
is next. 

- The information regarding bus behaviour should be 
communicated in a transparent way so the bus’s intentions 
and actions are understandable from a passenger point of 
view. 

- This is to build an understanding and trust from the 
passenger towards the bus. This point is not saying 
that every little turn should be communicated and 
make passengers ready for it. 

- Passengers will learn the bus behaviour in common 
situations and expect it to behave accordingly. 
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- Important to communicate unexpected events, 
errors and/or flaws.  

- Intention to turn is today communicated by 
blinking, this should also be the case for future 
driverless vehicles.  

- Enable the passenger to stay safe when using the bus, 
during commuting and emergency. 

- This point has to be explored more extensively, as 
already stated, the passenger’s perception of 
personal security and safety is of great importance. 

- Emergency handling and contact with personnel is 
among the most frequent worries described 
among passengers in driverless vehicles.  

- It is important to give passengers cues on how to 
contact authorized personnel and evacuate. 

- It is important to give guidance throughout the 
emergency situation to guide passengers to safety.  

Final design 

The design directions were used to evaluate the final design of the 

bus-passenger interaction in the four scenarios. The resulting 

design of each scenario was evaluated in an expert evaluation and 

compared with the four design principles.  
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Scenario 1: Wait 

The waiting scenario was designed to try to ease the passengers 

mind in the waiting moment, to give them a feeling of control and 

certainty. The scenario is that a person named Lo is on vacation in 

Berlin. The city of Berlin has just chosen Scania to provide the city 

with an autonomous bus service. First Lo opens the app and gets 

welcomed to Berlin (Figure 22). Our passenger Lo, wants to travel 

to Warschauer straße, Lo gets a notification that the bus is 

approaching and arriving in 10 seconds (Figure 23).  

Figure 22. Welcome screen  
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Figure 23. Notification and the approaching bus 



 Bus Passenger Experience 

 

 
61 
 

 

Scenario 2: Board 

The bus has now stopped, and the doors are opening. This is done 

to give passengers a possibility to anticipate what is about to 

happen and what is expected from them. In Figure 24. Bus arrived 

and letting passenger exit the bus is telling passengers to stand 

back to let other passengers exit before the boarding starts. This 

is done to make the procedure more efficient. Thereafter (Figure 

25) the screens of the doors change, and arrows projected on the 

ground tell passengers it is time to board. Passengers can also see 

on the doors what stops that are coming up as well as the time to 

departure. When the time to departure has less than six seconds 

left the screen switch to doors are closing to inform passengers 

about this. Thereafter, when doors are closed, time to departure 

are shown (Figure 26).  

Figure 24. Bus arrived and letting passenger exit 
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Figure 25. Bus letting passengers board 
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Figure 26. Bus closing doors and departing 
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Scenario 3: Ride 

While riding, the bus should be able to convey what is happening 

and why it is reacting in a certain way. The top image in Figure 27 

is communicating an unexpected event that happens suddenly 

and is noticeable by the passengers. The image below is showing 

the moment when the doors are closing.  

 
Figure 27. Passengers are being informed about pedestrians in 

front and doors closing 
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Scenario 4: Exit  

In the last scenario, our passenger gets a notification that the stop 

is approaching and that Lo should exit the bus at the next stop 

(Figure 28). Lo can thereafter, when doors are opening, see above 

the doors where she could head and where she can find 

connecting services and interesting places in the area.  

 

Figure 28. Passengers are informed of an approaching stop and doors opening 
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Feedback from tests 

During the test, the participants came with many interesting 

insights from both a design and passenger perspective.  

One insight was that the timer counting down to departure will 

stress passengers standing in line to enter or have reduced 

mobility. They might think that they will not be able to board the 

bus before departure and get stressed instead. Here it is better to 

show some kind of procedure instead of a fixed countdown, which 

also risks being cause distrust if the bus is not able to depart at 

the designated time. It is better to show an estimated time of 

departure instead.  

It is also better to remove the next stop or change the layout of 

them from text to a route map, to not make passengers think that 

they have to read it. This might slow down the boarding procedure 

if uncertain passengers think that they have to read it. 

Another suggestion was to move the countdown to the front and 

rear of the bus (Figure 29) to show this to passengers approaching 

from a far, to let them know if they have to hurry or not. 

The suggestions were applied to a final concept (Figure 30) to 

show how these suggestions could look if they were applied. 



 Bus Passenger Experience 

 

 
67 
 

Figure 30, bus with suggestions from test applied 

 

  

Figure 29. Departure time on front 
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User insights 

During the research, interesting insights in bus traveling was 

found, this section contains the findings of main importance to 

the project and for the design of autonomous buses. 

Transparency 

Passengers and other road users should be aware of the bus and 

its attentions and whether it will stop or start moving. Individuals 

in its vicinity should know what it will do. Letting passengers and 

other road users be aware of the bus’s intentions enable them to 

prepare and decide how to respond to this. Information is again 

key to make passengers know what is happening and what its 

needed from their side. 

Consistency 

A theme through user interviews was the lack of consistency 

throughout the bus experience of today. Passenger use different 

platforms to find buses to their destination. When they later want 

to use available information at bus stops or inside the bus, the 

information they find does not match the information they have 

obtained inside for example, Google Maps. Therefore, 

consistency something that would make the bus passenger 

experience much better, a consistent graphical layout of maps, 

showing connecting services in a consistent manner is as well very 

helpful. Network maps, connecting services, an app and 

interactive screens inside the bus should have elements that are 

recognizable and invites the user to interact and use the interface. 

Guidance 

Passengers want to be able to exit without squeezing through a 

crowd of passengers which refuse to move. Passengers also want 
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to embark and exit in the smoothest way possible. We want to 

make passengers aware of others to be able to co-exist easier 

during crowded times such as rush hour. 

One device 

Public transport users want to be able to use public transport 

without relying on their own personal device. If they have a device, 

information could be customized and made personal. But, with 

the situation of today, losing a personal device in a new city where 

you cannot speak the language could put you in a tricky situation. 

Therefore, it is important to make information accessible without 

using a smartphone. 

Trust, trust & trust  

Findings suggest that passengers need to be able to rely on 

something. Whether it is on other passengers, the service or in 

case of an emergency the situation will be administrated or that 

the bus will not run over other road users. Trust is crucial to make 

passengers feel safe and comfortable while using the buses. Trust 

could be built through showing bus intentions, error transparency 

and communicating delays, so passengers understand why 

something is happening. Every action should spark a, from the 

user’s perspective, expected reaction [39].  

This could be distinguished into three kinds of trust, first the 

passenger has to trust the service provider. Today it is mainly SL 

within Stockholm, to make the service run smooth and on time. 

The passenger has to trust that the vehicle and technology will not 

behave in an unpredictable way. This trust, today, do some 

passengers attribute to the driver. The driver tomorrow is the 

technology, e.g. the image recognizing algorithms who keeps the 

bus from running into objects. It is of main importance to get the 

passenger to trust the technology and the vehicle. 
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Information  

Not surprisingly, information is the backbone of using public 

transport. Information is a broad term. Within this project the 

information is regarded as gathered by the user from devices, 

timetables and signs. To some extent, information is also an entity 

that the passenger carries within as a mental representation or as 

an experience from earlier use of public transport. 

During the user studies, information made itself stand out as an 

important missing key for passengers to use the bus service to a 

sufficient level. Passengers often experience that it is hard to 

know basic things such as when the bus should depart, exit or 

what bus to take.  

Other studies [57] have shown a lack of easy accessible 

information such as network maps, stops, terminals and 

schedules will make it hard to adapt to and use a transportation 

system. This is also a problem for existing users who want to make 

new trips to other destinations that they are used to. This causes 

used passengers to choose other easier-to-understand 

transportation options, such as urban rail. Here, up to 40% of the 

passengers are irregular transportation users [57].  

The absent driver 

It also has to be taken in to consideration what will be lost in 

connection to the absent driver. So far in observations and 

interviews, passengers do not fear the fact that there will be no 

driver. Many say that they are worried about emergency handling. 

On the other, hand passengers also see the consistency of the bus 

behaviour as something positive. Insecure passengers in need of 

reaffirming their information will lose the easily accessible source 

in the boarding area. Though, in general it is known what kind of 

questions that are occurring. Information about the route, stops, 

destinations and connections could be more accessible to make 

these questions arise less frequently.  



 Bus Passenger Experience 

 

 
71 
 

Respect 

Bus traveling is traveling tight, the bus space demands people to 

co-exist, let others exit and embark, not disturb with loud 

conversations and it requires passengers to sometimes help each 

other. Passengers have during the research period pointed out 

the importance of taking other passengers into consideration. 

People want it to be easy to exit even though the bus is full, taking 

notice of exiting passengers or keeping a phone conversation 

quiet is existing codex.  

Waiting 

Passengers do not like to wait. Waiting time is seen as much more 

negative than riding time and the most prominent stressor. The 

hardest part of waiting is not knowing whether the bus will arrive 

to the stop or not. This is something that can be solved and, in the 

future, helped by better connectivity between devices, bus stops 

and buses.  

Over-planning due to disbelief 

Findings in the user studies reveal that passengers could 

experience stress during all of the different stages of the trip. The 

source of stress differs, through the user studies, passengers have 

mentioned that the first encounter of stress is already at the 

planning stage, where passengers do not know whether the bus 

will depart at accurate hours. This stress causes the passenger 

to ”over-plan” which could make the passenger choose another 

way of transportation or plan for an earlier departure than 

needed just to be sure to be on time. 

This buffer time is time that could have been spent on other, more 

important, activities for the passenger. It has to be kept in mind, 

that even though we are trying to create the best buses, a majority 

of the passengers want to spend as little time in them as it is 

possible. The stress while riding bus is peaking when passengers 

are trying to find the right stop and when they have to exit the bus. 
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Here, many passengers stress over the inconvenience of 

squeezing through a crowd to get off at right stop. This concern is 

present for both commuters and tourists. For tourists the new 

context where the behaviour of co-passengers might be hard to 

predict in this situation causes stress.  

control 

Passengers often express the importance of being in control over 

the situation. If they find themselves in a situation which they 

cannot predict, they cannot plan what to do next and the control 

of the situation is lost. 

Feeling in control is important to be able to relax and enjoy 

traveling by bus. The passenger wants the necessary information, 

such as when and where stop should be pressed. How do they find 

their way back if they miss their stop and go too far? In this 

situation it should be clearly communicated how a passenger 

should do if this occurs.  

There are also moments when information that is meant to give 

passengers control instead makes the situation feel even more 

out of control. It is when reality does not match with what is 

communicated to happen. This could be demonstrated with the 

real time time-tables that can be found at bus stops in Stockholm. 

Here, the information is supposed to be updated in real time, 

quite often the information is misleading and says that the bus 

soon will arrive. Though this is not the case, the bus might just 

have passed or the number of minutes that the display shows 

could be shown for three minutes. This distrust is quite common 

“Do not know if I am late for the bus, because the bus will 

not follow the time table anyhow” – Niklas, 29, 

commuter  
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among interviewed commuters travelling within Stockholm. The 

persuasion of real time updates is widely appreciated among 

travellers. 

Bus vs. Rail 

Throughout the interviews, subjects described how they 

preferred the subway before the bus as their first encounter with 

public transport in new cities. The reason was that with subway 

they do not have to focus where they should push stop, they know 

that the train will stop at every station without their own 

engagement.  

In the subway system the station is much more noticeable with a 

clear name and the station is easy to differentiate when the 

subway have reached the station and when it is travelling 

between stops. If passengers would go one station too far, it is 

easy to find the way back. Many times, the signage at the station 

is sufficiently made and rail systems are quite standardized with 

one platform designated for each direction.  

Bus routes are harder to figure out. There are a lot more roads 

than there are rail lines. The layout of subway maps are also a 

reason that makes people choose subway beforer bus. These 

maps often have the stops printed out along the different lines, 

lines which also often are a lot fewer than routes on a bus route 

map. This often makes the bus network map messy and hard to 

read.  

The Stockholm bus map has a lot  more routes and it does not 

show any other stops than bigger hubs where a lot of different 

lines merge. To use a map like this to orientate yourself is hard. It 

gets even harder when you know that the routes on the map itself 

is simplified, otherwise it is not possible to draw it. This demands 

passengers to either have an experience from using buses in the 
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city or have a secondary source of information, such as a 

smartphone or a physical time table.  

Passengers emphasized the importance of intuitive maps, stops 

and departure times to feel sure enough and able to see the bus 

to a greater extent, instead of other means of transportation.  

 

 

Figure 31, Stockholm city bus and subway map 
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Orientate while riding  

Passengers experience it hard to find the right stop while riding 

the bus. Though it should be mentioned that tourists were 

positively surprised by the information that could be found on 

board Swedish buses. This kind of information was, among 

tourists, seen as one of a kind and really helpful. Passengers want 

information about when the next stop is approaching, what the 

next stop will be, name and connections at it. They also want to 

be sure they will be able to exit at right stop. This problem 

concerns passengers traveling during rush hour, people with 

function variations and elderly.  

Passengers want to be able to plan their trip on board the bus. 

They want to see if their stop is approaching, to be able to prepare 

themselves to exit. Others pointed out how vague it is when the 

bus is approaching stops, they rarely have enough information to 

be sure to exit at right place.   

Reaffirm information 

The majority of passengers asking questions want to reaffirm the 

information they have at hand. This is because they feel insecure 

when embarking a new bus, but research suggests that 

passengers are asking the driver today because of the accessible 

information that the driver imposes when embarking the bus. One 

approach would be to enable confirmation through personalized 

and more accessible information. Another way is to make the 

reputation of the service better, which would make the passenger 

approach towards bus riding more confident. Though, this has to 

be made from the service supplier point.  

Altering devices 

Throughout research, whether it is observations, workshops or 

interviews, passengers pointed out that they want to manage to 

travel with bus without a personal device, such as a smartphone. 

Tourists described in interviews how they use their phones to 
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keep track of the bus and their movement towards their stop. This 

is an appreciated tool in a new environment, but at the same time 

it is easy to rely on and if the battery is out, they do not know how 

they should behave.  

Information equality 

During the observations and interviews, passengers of different 

age and background had problems makeing use of information 

that could be found either inside the bus, in apps or at the bus 

stop. Depending on how used the individual is to technology, a 

different amount of information is available.  Elderly, tourists and 

other passengers not used to use personal devices to find 

information e.g. smartphones, often struggled with the quite 

sparingly information available at bus stops. During the 

observation, one elderly man, going to Kungsgatan, had to be 

helped by the interviewer to find his stop and bus. He said that it 

had become harder to use buses when almost everybody else 

relies on mobile devices.  

In the bus stops in town, there is a very limited amount of 

information in other languages than Swedish. Exclamations and 

other kind of audial information is mainly made in Swedish. Signs 

have to some extent a section with an English summary pointing 

out the most important parts of the message. Other languages 

than English and Swedish are almost non-existent. It is also 

important to take passengers with disabilities in mind, some 

might have a hard time to understand spoken language, read signs 

or logical steps etc.  
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Discussion 
Today there is a trade-off between trust for the technology and 

vehicle and the trust for the service. People have to be confident 

enough to travel with the bus and know that they will reach their 

destination safe and sound. But at the same time, there is no point 

in  riding a bus that is unpredictable and will not get to the 

designated destination. For Scania, the most important, is the 

latter, this is here Scania can make the biggest impact on the 

passenger.  

In buses, information about both the service, such as route, stops 

and times is important, but also, information about behaviour, 

why is the bus braking or turning [39]. Another case might be that 

passengers do not interpret the intentions of the vehicle in the 

right way and try to override the system instead [58]. In the case 

of autonomous buses this could for example be an unsustainable 

use of the emergency brake.  

Diversity 

This thesis work did not take variation in functionality among 

passengers into consideration. Though it is something that would 

have been interesting and important to research. The future holds 

lots of interesting possibilities which could enable public transport 

for a diverse passenger crowd. It might be easier to learn how the 

bus will react and e.g. that it will wait for the passenger if the 

passenger has made itself noticeable for the bus.  

Bus experience 

To give the passenger a pleasurable and efficient journey, it has 

to be kept in mind that the perception of the bus experience does 

not start and end with the bus. The bus experience starts with a 

need of getting from A to B, where a potential passenger has to 

find a connecting service from location A. Today, it is hard to find 
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a consistent system to use. Passengers often use Google Maps11 

to find bus stops and their destination. Passengers have to know 

which way they should be heading in this stage. Many of the 

interviewed passengers pointed out the difficulty of knowing this. 

The part of the trip before embarking the bus is surrounded with 

doubt and a feeling of uncertainty. This is because there is no 

indication of in which direction the bus will be heading, and it is 

hard to distinguish buses heading different ways from one 

another.  

It is important to take different parts of the journey into 

consideration and to see how they are affecting the whole bus 

experience for the passenger. It will be impossible to create a 

good experience from only providing the buses without knowing 

how they will be used. 

                                                        

11 https://www.google.com/maps/about/ 

Holistic service providing 

Scania is today manufacturing buses and trucks which are sold to 

e.g. SL. Scania does not have any finger in the game when it comes 

to the use of the vehicles. Nowadays, the majority of passengers 

do not know what brand of buses they are traveling with. 

Affect the passenger 

It should be of main interest for Scania to create a credible brand 

when it comes to the autonomous vehicle sector. Therefore, it 

could be good to have a showcase of projects to let the bus 

passengers of today know that Scania is in the game and 

developing the next user experience when it comes to driverless 

buses. In research it has been shown that reputation and 
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expectations from earlier use of a brand and news coverage, if it 

is positive, makes the adoption much easier. 

Limitations 

With this broad approach, a specific solution for a specific 

challenge within the scenarios would have been really hard to 

solve. After discussing the scope with my supervisor at Scania the 

project scope was limited further. The time before passenger 

arrives at the bus stop was cut away from the project, even if it is 

of interest in a driverless bus scenario when bus and passenger 

can utilize another connectivity between one another. Though 

this was still a really big scope and made the project quite hard to 

grasp. 
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Conclusion 
The difference is clear between the future and today. It has been 

shown that it is a complex task to try to design for something that 

is not present today. When designing an HMI for an autonomous 

bus, which would make the journey pleasurable and efficient, it is 

of main importance to include the user perspective. However, this 

has in this project been hard to find, when the perception of buses 

is based on the user’s situation today. How passengers behave in 

the vicinity of an autonomous bus is still not known to a great 

extent. Small scaled pilot tests are currently running in many 

places around the globe, which can give us a hint of how this 

relationship will work.  These tests are mainly running smaller 

shuttle buses and that which also affects the user’s behaviour. 

This project was however, concerning larger city buses which will 

run in a city context with everything that includes. Passengers will 

be stressed, drunk and maybe misbehaving which will affect the 

whole procedure. Therefore, it is hard to predict what is needed 

to please the passenger. Will passengers get used to the new 

driverless service fast and think that information about bus 

behaviour is redundant and disturbing instead of soothing and 

helpful? 

More research has to be done within this field, right now a lot of 

the research is focused on making the self-driving technology safe. 

However, it is important to not forget about the passengers when 

researching how this interaction should be done and how services 

emerging in relation to this technology could be used in the best 

way for the most of us.  
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Future/ work 
It would be interesting to find a group of users already past the 

first impression of use when it comes to autonomous buses. This 

would be done to find out what kind of information that is 

important when it comes to the bus behaviour. It would also be 

interesting to see what is needed to make other road users start 

respecting the driverless bus. Because it would not be sustainable 

to have pedestrians not respecting the vehicle. At the field 

research in Kista, pedestrians showed not to care about the bus 

and were walking out right in front of it, knowing that the bus will 

always stop. This is an interesting are to research. How could we 

create mutual respect in the bus – road user relationship? Also, 

extended research within the area of anthropomorphism could be 

made together with this, to try to establish a sustainable 

relationship based on respect and understanding through the 

possibility to give the vehicle an ability to express emotions.  
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Appendix A 

Workshop 2 

The following document was used for tourists in the workshop to 

document their trip. 

  

Figure 32. Journey perception from tourist workshop 
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Figure 33. Time line from tourist workshop 
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Appendix B 
Reaction concepts 

 

 

  

Figure 34. Interior reaction concept from concept evaluation 1 
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Figure 35. Exterior reaction concept from concept evaluation 1 
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Figure 36. Map layout reaction concept from concept evaluation 1 
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Appendix C 

User studies 

This project is user-centred, user studies constitutes an important 

part of the procedure. To get a sense of how the situation is today, 

a wide range of different methods were used, as described in 

Method. From the study needs, challenges and behaviour related 

to bus traveling was identified.  

Observations 

Inattentiveness, information equality, uncertainty, relax 

One of the most common behaviours found among passengers 

were to ask the bus driver about certain stops along the way, 

where the bus was going or where to change to another bus. 

During the field research, drivers confirmed in in-context 

interviews the frequent questions from insecure passengers. 

Drivers also expressed their concerns regarding how this group of 

passengers will find information and whether they will feel 

relaxed during travel with driverless buses.  

Passenger’s questions are mainly of a confirmation kind, as if they 

want to make sure that the information they have at hand actually 

is right. Passengers who ask for route information or for certain 

stops along the way are mostly elderly people or people new to 

the context, such as tourists. When it comes to tourists asking for 

help, it is mainly regarding how they buy tickets and location of 

stops. One bus driver pointed out the language barrier as a 

problem. With this in mind, information access is not equal 

between the different groups of passengers. Passengers who are 

able to use smartphones and computers or master the language 

will have access to more information which give them more 

freedom. Others who cannot make use of this information have 
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to ask for help, interpret maps and information tables to try to 

find their way. This causes many passengers to choose other 

means of transportation, where information is more accessible 

and easier to utilize. This phenomenon is from here called 

information inequality.  

Furthermore, passengers and road users use their bodies to 

communicate with drivers, this makes today´s set up with a 

human driver behind the steering wheel very dynamic. If 

passengers were late and wanted to catch the bus, they simply 

block the way of the bus by running in front of it and stop it from 

departing. Some passengers also waves the bus by, when they do 

not intend to ride, so the bus do not need to stop.  

While observing passengers embarking and exiting, many are 

helped by the fact that passengers only embark through one door 

and the rest of the doors are designated for exiting. During the 

observation, a couple of tourists tried to open the back doors to 

embark the bus, though this is not possible.  

To observe passenger behaviour in scenarios where embarking 

and exiting are made through same doors, observations were 

made at Liljeholmen tram station. Here it could be seen that 

people squeeze together when it is time for boarding and all 

passengers do not wait for other passengers to exit before they 

started to embark themselves. This causes irritation and a 

prolonged boarding procedure and stresses exiting passengers.  

Passengers who use their commuting time to stare in to their 

phone, which the majority does, is less attentive for moving co-

passenger. This causes passengers to walk in to each other and at 

the same time it makes it harder to exit for deliberate passengers 

that have to squeeze through a crowd.  Smartphones also make 

some passengers distracted and lose track of their trip which 

makes them miss their stop. 
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From the field research made at Autopiloten in Kista, the result 

was mainly positive. Passengers were not afraid nor worried 

about the behaviour of the bus. A majority of passengers spoken 

to were positive about the use of autonomous buses, they 

thought it was comfortable and useful too. Though some of them 

found it hard to see how it could be scaled up so all buses were 

autonomous. A couple which were interviewed said that the use 

of smaller buses would be very helpful to get transport for shorter 

distances, though they could not see how bigger buses was 

supposed to interact with human drivers. The overall feeling was 

very positive, and people who rode the bus was very open 

towards the autonomous future and the possibilities it will bring. 

It is worth mentioning the special case these buses constitute, 

when it comes to comparing the experience between them and 

the experience in a bigger inner-city bus which is driven 

autonomously. There are factors that could skew the passenger 

experience in Kista, among these the speed is limited to only 20 

kilometres per hour which could affect the feeling of safety. 

During the trip there will be an operator from Nobina present, 

which is ready to break in if something happens. Also, the smaller 

size of the bus which make it easier to overlook and see objects 

and other road users around the vehicle. The bus will also keep to 

a fixed route which makes the path of the bus predictable and 

easy to follow as a passenger. All of these factors probably skew 

the perception of the trip away from what it would really have 

been, and what it will be like inside an autonomous bus in an 

inner-city traffic environment. Early studies [22] [56] in passenger 

experiences from automated shared vehicles have shown that 

acceptance for this technology, under the circumstances of a strict 

route, present operators and an upper limit speed is good. 

Passengers opinion is positive about the use of the concepts as 

last mile transport and the convenience the buses would 

contribute to in their daily lives. Passengers also agreed that their 
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perception of safety would change if the buses were bigger and 

faster and did not have any operators aboard [56]. One finding 

from the pilot in Kista was that the buses was perceived as too 

slow by passengers [59].   

Contextual Interviews 

Distrust(service), Reaffirm information, Information inequality 

From unstructured interviews performed with bus drivers and 

passengers while observing, drivers confirmed that the questions 

they receive from passengers were mainly regarding connecting 

services, the bus route or how to buy tickets. Quite a lot of 

passengers also asked for the way to hospitals.  

Drivers pointed out that from their perspective, passengers tend 

to distrust the timetables that can be found at bus stops. 

Especially when buses do not show up and passengers will not be 

notified about it, passengers tend to become really upset and 

passengers do not perceive the service as reliant. However, in 

most countries passengers do not perceive public transport 

service as reliant [60], even though service reliability is the most 

important factor for the perceived quality of public transport [61]. 

One driver pointed out that passengers seems to trust the 

technology much more these days than before since it is actually 

have become more precise. 

Conclusions from the observations and contextual interviews 

were: 

- Passengers and chauffeurs communicate through body 

language, eye contact and gestures to know what the bus 

is doing and the passenger’s intentions such as flagging the 

bus or waving it by. 
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- Passengers are nowadays entering through the front door 

which gives a perfect opportunity to greet drivers and ask 

questions.  

- Passengers use the driver as a source of knowledge. Asking 

for stops, connections and other bus related topics. 

- Drivers find it hard to see that autonomous buses will be 

able to handle the unpredictable behaviour of other road 

users and wary passengers. (Distrust towards the 

capability of the technology) 

- Boarding is slow, mostly depending on the fact that 

everybody is forced to enter through one door and blip 

their card. 

- Entering and exiting from the same door is sometimes 

challenging because people are not interested in waiting 

for exiting passengers. 

- Younger passengers rely on their phone, while older 

passengers rely on maps and physical time tables. Which 

causes older passengers to use the driver as a source of 

information to a greater extent, i.e. there is an information 

inequality between passenger groups. 

- Passengers are inventive, if they are in a hurry they can run 

in front of the bus to make sure they will be able to catch 

it.  

- Passengers who use their phone are more inattentive 

towards their own trip and to other passengers. 

- If the bus is late, the bus service will get the blame for this, 

even if the problem lies at another place. 

- Passenger unused to traveling with bus are uncertain and 

need to reaffirm the information they have. 

Internet survey   

Inconsequent service, Waiting in vain, Out of control, 

Crowdedness, Distrust  
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The online questionnaire generated 54 unique answers.  Out of 

54, 25,9% said that the biggest reason to travel with bus was the 

proximity to a bus stop. 18,5% said they choose to travel with bus 

because of the comfort and being able to see the surroundings.  

When people RE travelling with bus, the most frequent way to find 

stops and connections was through their smartphone. However, 

many passengers requested a way to get this kind of information 

from the bus instead, making the passenger less dependent on a 

personal device. Some suggested solutions as interactive screens, 

personal notifications or better route maps. Out of 47 answers on 

how people would like to have this information presented 44 

wanted some kind of screen with customizable interface.  

When passengers was questioned to rate the importance of 

different information about the route inside the bus. 48 rated the 

next stop as quite- (7) or very important (41), 47 rated the 

destination as  quite- (25) or very important (22). Today 56,6% 

rated it as 3 on a scale of 5 on how accessible the information is. 

When interviewees were asked to write down what they think is 

the most annoying or confusing part of traveling with bus the 

overall theme was lack of information regarding different parts of 

the journey.  

- Most frequently, passengers pointed out how annoying it 

is to not have information and feel out of control when 

waiting for the bus. There might be real time updates, but 

this information might not be accurate enough to give 

passengers a sense of control.  

- Passengers also pointed out that they find it stressful to 

look for their stop while traveling. Either because there is 

no or little information inside the bus about next stop or 

because they do not know if the bus will stop. 
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- Bus routes are confusing, passengers want to know where 

the bus is going. Today it is very hard to understand which 

bus goes where from the route maps. Also, passengers 

think it is confusing with buses that goes opposite 

direction but still have the same number.  

- Other passengers are sometimes stress-triggers, having to 

squeeze through a crowd to exit or find a seat is perceived 

as stressful and inconvenient.  

- Information about traffic situation is something that 

passengers ask for, people do not want to embark a bus 

trip that soon will be stuck in traffic, if there are alternative 

ways of getting from A to B passengers would like to know. 

- Indifferent drivers are annoying, some might be nice, 

others bad drivers and some are rude. This causes the trip 

to be different each time and passengers do not know 

what to expect.  

- Passengers pointed out the convenience of bus 

commuting, many said that the ability to do something 

else than driving and being able to enjoy scenery are some 

of the best things.  

Semi-structured 

interview findings 

The semi-structured interviews identified underlying challenges 

of the current state of bus transportation. Most significantly was 

the lack of information which causes passengers to choose other 

means of transportation. Lack of transparent information caused 

passengers to feel stressed, in situations when buses did not show 

at designated times. 

Common challenges for tourists were finding the right bus, bus 

stop, where the bus was heading and to exit at right stop. Riding 
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on crowded buses are stressful for both groups of passengers. For 

commuters the main cause of irritation was delayed buses, 

crowded buses and the traffic situation that could affect travel 

time.  

Passenger fears, challenges, needs, wants 

- Not finding your way and to get lost,  

- relying on uncertain information, 

- Travel on a crowded bus, 

- Try to exit from a crowded bus,  

- Being able to reaffirm information,  

- Difficulties when trying to orientate yourself, 

- No information to build knowledge from,  

- Lack of information which implies difficulties to plan,  

- Orientation is hard due to bad information inside bus and 

on bus stops, 

- Non-transparent information causes frustration. 

Bottom line is that passengers want to have control over the 

situation they find themselves in, and if there is no control, there 

is no pleasure nor efficiency. The interviews were analysed and 

were divided in to headlines containing the different areas they 

touch upon.   

Information and interpretation 

- Buses that do not stick to time table makes passengers 

distrust the service and choose other locomotion.   

- Passengers want to know where the bus is while waiting. 

- Without information about stops, route, connections 

passengers do not feel in control. 

- “Bus numbers, names of stops and route names are totally 

unhelpful for people unfamiliar with local streets and 

geography” – Mary, 34, tourist 
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- Passengers want important information at hand, such as 

next stop, connections, time-to-destination. Quality of 

life-information should be limited or at least separated.  

- Passengers try to use available information outside and 

aboard the bus to reaffirm the information they have 

gathered. 

Orientation during travel 

- Passengers stresses the need of more intuitive 

representation of maps, bus lines and connections inside 

the bus. 

- Passengers have to alter between apps and the bus’s 

information system to find their correct stop.   

- Passengers have to focus and stay alert to be able to exit 

at right stop, this brings the whole experience down.  

- Passengers find it hard to know when to push stop and 

whether it is really needed.  

- Passengers need a possibility to reaffirm their information 

they have at hand. Did I just embark the right bus? 

Reaching destination on time 

- Passengers want information to be presented instead of 

being forced to hunt information. 

- Passengers does not want to change between different 

information devices to obtain information during different 

parts of the journey. 

- Passengers appreciate when they know if they have to 

hurry to catch the bus, or if they can take it easy. 

Exiting 

- “ […I find my bus stop] by frantically comparing the 

horrible bus app UI with whatever information about the 

bus whereabouts I can find through the windows…” - 

Anonymous interviewee 
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- Passengers adapt their exiting-behaviour depending on 

crowdedness. 

- Passengers find it stressful to not know whether they will 

be able to exit at right stop or not.  

- Depending on how much luggage the passenger carries, it 

affects how the passenger position itself during the trip. 

This can sometimes result in an uncomfortable journey 

and passengers can find themselves in tricky situations.  

Bus perception 

- Passengers appreciate traveling with bus, however a 

common point is that the space inside the bus is quite dark 

and it easily feel crowded.  

- Passengers want a reliable bus service with a consistent 

time schedule and with reliable information, they do not 

want any extra stuff.  

- The best part is the convenience, price and not having to 

drive.  

- Passengers are to some extent worried how emergency 

situations will be handled without a driver that could 

coordinate the situation.  
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Appendix D 
Forms used to evaluate concepts during expert evaluation. 

 

 

  



Lundquist Martin 

104 
 

  



 Bus Passenger Experience 

 

 
105 
 

Appendix E 
User journey mapping the situation of today which is relevant to 

take into consideration when taking the user in mind for the next 

experience.  
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Appendix F 
The strategies were developed to give designers a fast 

recapitalization. 
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