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Abstract 

This paper discusses the human computer interactions in trusting autonomous vehicles. 

Autonomous vehicles are an up and coming technology that the majority of Americans feel 

unsafe towards and do not trust. In order for autonomous vehicles to be successful, people have 

to trust them. This paper provides a background explaining reasons why Americans do not trust 

autonomous cars. The paper then moves into summarizing studies that have been completed to 

gain insight on how to increase the trust between people and autonomous cars. The paper ends 

by describing a possible study that could be conducted in the future with aims to increase 

people’s comfort and trust amongst autonomous vehicles.      

1. Introduction 

Autonomous vehicles are an emerging technology that is leading research and development at 

numerous companies and institutes globally. The interest in autonomous vehicles has increased 

significantly over the past few years after the U.S. Defense Advanced Projects Agency 

(DARPA) challenges started in 2004 (Pettersson, et. al, 2014). There is still lots of work to be 

completed before it will be the norm of sharing the road with autonomous vehicles, or having a 

road of only autonomous vehicles. The technological developments necessary to develop a safe 

autonomous vehicle are feasible, if they do not already exist. In order for autonomous vehicles to 

be successful, the public has to accept them, want to use them and share the road with them. 

Autonomous vehicles are a new and unfamiliar technology that people often envision as “the 

future”, similar to how flying cars are often viewed. It is known that people don’t like change nor 

unfamiliarity. Yet autonomous vehicles are trying to change driving, a key part of people’s 

everyday lives. With technology disrupting the car we know and drive today, people will have to 

come to trust the changes autonomous vehicles bring. In order for the research and development 

of autonomous vehicles to be worthwhile and for autonomous vehicles to be able to drive on 

roads, people have to trust the computer to drive and want to have a world with autonomous 

vehicles. The majority of people across all generations say they do not trust or would not trust an 

autonomous vehicles. Researchers are working to get to the bottom of why that is and how 

autonomous vehicles can be engineered to change that.  

2. Background 

In order to understand where the distrust in autonomous vehicles comes from, it is important to 

recognize the different levels of autonomy in vehicles. Level zero is when there is no autonomy 

and the driver is responsible for all actions of the vehicle. Standard cruise control is included in 

level zero because the driver needs to adjust the speed to the conditions around them when using 

standard cruise control. Level one is when driver assistance is required. The driver is responsible 

for all actions of the vehicle but there are technologies in place to aid the driver, such as adaptive 
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cruise control and lane assist. Level two is partial automation where the vehicle can control the 

driving under certain conditions, such as highway driving. The driver must be fully aware and be 

prepared to take control of the vehicle at any time. Tesla autopilot falls under level two 

autonomy (Hughes, 2017).   

Level three is conditional automation when the vehicle begins to monitor the environment and 

the driver is able to disengage from the role of driving in terms of safety critical actions, such as 

braking. The driver still needs to take over the vehicle under certain circumstances in level three. 

Distinguishing between level two and level three can pose a challenge when communicating the 

capabilities of the vehicle to the general public. Level four is high automation where the vehicle 

is able to accelerate, brake, use signals and respond to lane changes (Harner, 2017). At level 

four, the vehicle alerts the driver that the conditions are safe for the vehicle to take over, but the 

driver is still needed to handle dynamic situations, such as traffic jams or merging (Harner, 

2017). Level five is complete automation when the vehicle handle all driving situations and the 

human driver does not need to engage in driving responsibilities. (Harner, 2017 and Hughes, 

2017).    

Level two and level three vehicles are currently on the market for consumers and have made 

their share of negative headline news, contributing to the distrust in autonomous vehicles. In 

2016 in California, a Tesla S in autopilot failed to stop for a tractor trailer that went across the 

vehicle’s path, killing the driver (Cava, 2018). In March of 2018 in Arizona, Uber’s self-driving 

car hit and killed a pedestrian. The vehicle had detected the pedestrian six seconds before hitting 

the pedestrian, yet took no action to respond to detecting the pedestrian (Bomey, 2018). In May 

of 2018 in Utah, another Tesla S in autopilot crashed into a stopped firetruck travelling at 60 

miles per hour, where the driver ended up with a broken foot (Cava, 2018). In October of 2018, a 

Florida man driving a Tesla S in autopilot crashed into a disabled, empty Ford Fiesta is now 

suing Tesla (Davies, 2018).   

In the case of the Uber accident, the engineers had intentionally turned off the emergency 

braking system to allow for a smoother ride and did not implement an alarm to alert the driver to 

manually brake the vehicle (Bomey, 2018). In the Utah Tesla S incident, the woman stated she 

had been looking at her phone before the accident (Cava, 2018). The Florida man shared the 

same story: he had been looking at his phone before the accident (Davies, 2018). With the Uber 

incident, it’s hard to say if the accident would have ended the same way if the emergency 

braking system had been enabled. Tesla responded to the events by reminding the public that the 

Tesla S autopilot requires full attention of the driver (Cava, 2018).  

Part of these incidents stem from the misunderstanding of the limitations and capabilities at the 

different levels of autonomy. From personal experience, when people hear the word “autonomy” 

or “autonomous”, even if there is a prefix to it of “semi-”, the brain associates the phrase with the 

meaning that the car is in control. Selling a level two or level three vehicle to a consumer is 

challenging; if the person purchasing the semi-autonomous vehicle still needs to pay attention to 

the road, they don’t see the point to having level two or level three technology implemented. 

Ford Motor Company made a statement saying they intend to skip level three in their vehicles 

and go straight from level two to level four (Harner, 2018).      

The American Automobile Association conducted a survey in 2018 which found that 73 percent 

of Americans would be afraid to ride in an autonomous vehicle (Snow, 2018). This percentage 

increased by nearly ten percent in 2017 (Snow, 2018). To breakdown the percentage by 
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generation, 68 percent of Generation X would feel unsafe, 64 percent of Millennials do not want 

to ride in an autonomous vehicle and 71 percent of Baby Boomers would also feel unsafe (Snow, 

2018). Studies have shown that as soon as a person has concerns of a technology, they tend to 

avoid using it (König and Neumayr, 2017). What is surprising is that although nearly three 

quarters of Americans are fearful of autonomous vehicles, more than 50 percent of those who 

participated in the survey say they want semi-autonomous technology in their vehicle (Snow, 

2018).     

Even with the negative attention and overwhelming distrust, companies are pursuing autonomous 

vehicle technology. In response to the Tesla S incidents, Elon Musk made a statement comparing 

the Utah accident which resulted in the driver having a broken foot as a front page headline to 

the approximate 40,000 Americans who die in U.S. auto accidents each year which get little to 

no coverage (Cava, 2018). Musk continued, “while no technology is perfect ‘a system that, on 

balance, saves lives & reduces injuries should be released’” (Cava, 2018).  

Safety is the key selling point and the reason companies are investing in the potential of 

autonomous vehicles. Autonomous vehicles bring other perks into the car industry, including 

increased fuel efficiency and extending mobility to individuals who may not have otherwise been 

able to drive themselves. Overall, the resources to engineer autonomous vehicles are in place and 

the reasons to support autonomous vehicles are available, the biggest challenge in making 

autonomous vehicles a success are getting the people to trust them.  

3. Past Relevant Research  

Numerous studies have been conducted over the past few years as developments have furthered 

in autonomous vehicle technology. These studies have highlighted areas individuals find 

important to them in an autonomous vehicle. The studies have also showcased key interactions 

individuals have with autonomous vehicles. Designers of autonomous vehicles are then able to 

utilize the results gathered from these studies to influence decision making to develop an 

autonomous vehicle that individuals will feel safe in and come to trust.  

3.1 2014 Swedish Study       

A pilot study conducted by two Swedish scientists in 2014 asked participants to imagine life with 

autonomous vehicles and how that might look. The pilot consisted of two studies, A and B, both 

conducted in an informal manner (Pettersson and Karlsson, 2014). Both parts of the pilot study 

used level three autonomous vehicles as part of the scenario description. 

 3.1.1 Study A 

Study A had a total of nine participants, six males and three females conducted in a Copenhagen 

shopping mall (Pettersson and Karlsson, 2014). From images provided, each participant was 

instructed to select a vehicle that showcased their idea of an autonomous car and also a cityscape 

that was important to them (Pettersson and Karlsson, 2014). Each participant was then asked to 

describe, either through narration or drawing, how they envisioned their selected cityscape would 

change with the introduction of autonomous vehicles (Pettersson and Karlsson, 2014).  

Study A resulted in four overarching themes: social implications, changes in everyday life, 

smarter resource usage and trust (Pettersson and Karlsson, 2014). Allowing the driver to be fully 

present and interact with passengers was discussed as a key social implication. Eight participants 
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drew swiveling seats in the vehicle to further the point that autonomous vehicles have potential 

to become social settings. All six male participants expressed concern with a vehicle design that 

was too futuristic and felt the design of the autonomous vehicle should remain traditional to ease 

the transition from standard vehicles to autonomous. The key activities noted in change to 

everyday life were the commute to and from home and work and long drives become easier since 

the driver wouldn’t have to engage in “driving duties” the entire duration of the trip (Pettersson 

and Karlsson, 2014). The participants expressed that autonomous capabilities could expand 

beyond a driver’s commute, leading to smarter usage of resources. Participants shared they felt 

autonomous vehicles could be sent to pick up groceries or transport other family members. 

Participants also expressed potential for increasing car sharing services which could lead to an 

overall decrease of vehicles on the road (Pettersson and Karlsson, 2014). Trust, which is the 

leading barrier to autonomous vehciles, was acknowledged by all the participants. Three 

participants were afraid they wouldn’t know what to do if the autonomous vehicle broke down. 

One participant said he would be “reluctant to give up the pleasure of driving” (Pettersson and 

Karlsson, 2014). All participants said that eventually they would come to “adopt autonomous 

driving in everyday use” and that trust just takes time (Pettersson and Karlsson, 2014).  

3.1.2 Study B  

Study B also had a total of nine participants, seven males and two females, all who had driving 

experience. The study was conducted in a Gothenburg, Sweden parking lot using a simple prop 

of a vehicle outlined with chalk and a few chairs placed on the inside of the chalk outline. The 

participants were encouraged to redesign the prototype car to match their idea of an autonomous 

car. The prototype was not erased or reset between each participant so participants were able to 

build ideas off of what was already present. Participants were asked how they expect to interact 

with a level three autonomous vehicle when the vehicle is about to take over driving and when 

the driver is expected to take back control of the vehicle.  

Study B resulted in three overarching themes: the extended living room, an entire metamorphosis 

of the vehicle and trust. The participants envisioned the vehicle would become an extension of 

their living room: a place to relax, spend time with friends and family and complete work related 

tasks (Pettersson and Karlsson, 2014). Similar to in Study A, participants drew a vehicle with 

swiveling seats. Participants felt the entire interior of the autonomous vehicle would change from 

what is currently found in vehicles. To transition from autonomous driving to needing to take 

over, one participant said his seat would return to an upright position from being reclined and the 

steering wheel would move into his hands (Pettersson and Karlsson, 2014). Participants expected 

the vehicle to communicate a change in driving roles through multiple methods, including sound, 

rearrangement of the interior and display of information on the user interface (Pettersson and 

Karlsson, 2014). Trust in a level three autonomous vehicle varied amongst the participants. One 

acknowledged it would be stressful if they had fallen asleep and the autonomous vehicle needed 

the driver to take back control (Pettersson and Karlsson, 2014). Overall, seven of the nine 

participants had “a high level of trust in the technology” (Pettersson and Karlsson, 2014).   

3.1.3 Conclusion 

The results found in the pilot study were promising in the sense that all 18 participants 

acknowledged they would eventually come to trust autonomous vehicle technology. Although 

the amount of time necessary for individuals to come to this point is unknown and varies from 

person to person, the pilot study highlighted key areas of concern. Participants wanted some 
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familiarity in the vehicle, such as a speedometer, so that even though the driver may not be 

engaged in driving responsibilities, they could still monitor and confirm that the autonomous 

vehicle was functioning as expected. The autonomous vehicle having multiple forms of 

communication with the driver was key to ensure the vehicle would get the driver’s attention in a 

timely and efficient manner. The results compiled from this pilot study are not “design solutions” 

but act as insight to designers to showcase what is valued amongst drivers.      

3.2 2014 Stanford Study  

A Stanford University study was conducted in 2014 with 64 participants using a driving 

simulator in one of the labs on Stanford’s campus (Koo, 2014). The goal of the study was to 

determine what type of feedback participants responded to most positively. During the 

simulation, the participant was in control of the vehicle but the vehicle would assist the driver by 

automatically braking to avoid a collision (Koo, 2014). There were three types of feedback the 

vehicle provided to the driver tested during the simulation: 1) message explaining just how 2) 

message explaining just why, 3) message explaining both how and why (Koo, 2014). Two 

categories, emotional valence and safe driving, were looked at to explain how participants 

reacted to messages (Koo, 2014).  

Looking at safest driving, drivers drove worse when given just the how message. This is because 

drivers were left wondering about the why. Hearing the statement “the car is braking” left the 

driver unsure of what the vehicle was going to do (Koo, 2014). Many participants found the 

statement “the car is braking” to mean the vehicle was taking control of the vehicle and became 

passive in their role as a driver (Koo, 2014). The drivers had the safest driving when given both 

the how and why message. This is because the driver received a complete thought, fully aware of 

the situation and able to remain in control of the vehicle (Koo, 2014).  

The results for emotional valence found that receiving the how and why message had a negative 

impact on the emotional state of the participants (Koo, 2014). This is because a statement 

including both parts of how and why gave the participant too much information to process while 

driving. Many participants became anxious or nervous upon hearing “the car is braking because 

there is an obstacle ahead”. Participants disliked receiving the how message alone because it did 

not offer any explanation to the driver of what they were supposed to do. Participants receiving 

the how and why message together resulted in the greatest trust and highest emotional valence of 

the three types of messages (Koo, 2014). This is because receiving the how message gives the 

driver insight to what is going to happen and the why message cues the driver on how to respond 

to the situation.  

3.2.1 Conclusion  

This study highlights an important issue developers of autonomous vehicles need to take into 

account. How an individual interacts with an autonomous vehicle may not be the most enjoyable 

experience but it may be the safest. This was seen in comparing the emotional valence to the 

safest driving in how participants perceived the how and why message together in the different 

categories. Although an overall more enjoyable experience may increase the trust individuals 

have towards an autonomous vehicle, the number one priority of developing technology to act as 

transportation is safety. A balance needs to be found between the two, where the vehicle 

provides just the right amount of information to the driver given the constraint of processing time 
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when reacting to situations while driving. As seen from this study, too much information can 

have negative effects.       

3.3 2017 University of Nottingham Study 

Nottingham University in England conducted a 2017 study looking at how people interact with 

an autonomous vehicle when it is in self-driving mode. There were a total of six participants, 

ages ranging from 29 to 55 with driving experience. The study took place at a fixed-based 

driving simulator at the University of Nottingham. Participants were asked to complete a thirty 

minute simulated driving session each day over a consecutive five weekdays. The simulation was 

mimicking a commute to work where the route remained the same during the duration of the 

study. The participants began by driving manually when automated driving was soon engaged. 

Days one, two, three and five of testing followed the same simulation. On day four of testing, an 

onset of fog required the driver to take over the automated driving in the middle of their selected 

activity (Large, 2017).  

The results from the study were organized into three categories: activities and artefacts, manual 

control recovery and design implications (Large, 2017). For activities and artefacts, participants 

were encouraged to bring items of their choosing to use while the vehicle was in automated 

driving mode. The most popular items were paper documents, such as magazines and 

newspapers, and computing devices, such as laptops and mobile phones (Large, 2017). Common 

activities included using social media, texting/messaging, reading and eating/drinking. The 

thread the activities selected by participants was that they were all “cognitively demanding” 

(Large, 2017). The study also noted that participants were quick to start their personal activities 

once the vehicle entered automated driving (Large, 2017). This behavior showcased that 

individuals may be very quick to adapt to autonomous vehicles and trust the system. The study 

acknowledged this trust may be ideal in high to complete automation (levels four and five) but 

that individuals may place too much trust in partial automation (levels two and three).      

In manual control recovery, on days one, two, three and five, participants were given a one 

minute warning that the vehicle was exiting automated driving and the participant would need to 

take control of the vehicle (Large, 2017). This one minute warning appeared to be enough time 

for the participants to transition from their personal activities to taking over control of the 

vehicle. On day four during the emergency take over due to the onset of fog, participants were 

given the five second emergency warning before they had to take over control (Large, 2017). 

This emergency warning caught participants off-guard as most of them were not aware of the 

declining conditions until the vehicle initiated the warning (Large, 2017). 

Part of the design implications from the study included that the majority of participants 

reclined/adjusted their seat during automated driving. The study acknowledged engineers should 

take this into account and automatically adjust the seat back to an upright position when the 

driver needs to take over control of the vehicle. The results from the study showed that many of 

the participants used the steering wheel as a resting place for their devices (Large, 2017). Being 

able to move the steering wheel out of the way during automated driving and then having an 

automated system in place to move the steering wheel back to its original position, similar to 

what was described for the driver’s seat, would be convenient for when the driver needs to take 

back control of the vehicle. It was also noted that many of the activities participants chose to do 

while the vehicle was in automated driving required internet connectivity (Large, 2017). This 

was possible during the study because it was conducted at a university where the participants 
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could connect to Wi-Fi (Large, 2017). Although this would be possible for some individuals due 

to cellular data, having the capability to connect to the internet inside the autonomous vehicle 

may add to the comfort.   

3.3.1 Conclusion 

This study emphasized that individuals may place the kind of trust individuals should have in 

level four or level five autonomous vehicles in level two or level three autonomous vehicles. 

This finding can be furthered by the accidents discussed in the background section regarding the 

Tesla S autopilot. It’s also hard to say if people would have had the same behaviors in a level 

three autonomous vehicle on the road because the study was conducted via a simulation.     

3.4 Ghost Driving  

Wendy Ju, a mechanical engineer at Stanford University's Center for Automotive Research in 

Palo Alto, California, lead a project where a conventional driver would dress so it appeared that 

the vehicle was driving itself (Hutson, 2017). This project was to get an idea of how people 

outside of an autonomous vehicle, including other drivers and pedestrians, react. One of the key 

findings from this project was that at crosswalks, pedestrians like an acknowledgement that the 

autonomous vehicle sees the pedestrian (Hutson, 2017). The project found that without such 

acknowledgment, pedestrians may go out of their way to avoid having to interact with an 

autonomous vehicle (Hutson, 2017).   

John Shutko, a human factors researcher at Ford Motor Company, took this concept of ghost 

driving to expand his research to include how people outside of the autonomous vehicle would 

interact with it. Working with researchers at Virginia Polytechnic Institute and State University's 

Transportation Institute, a van was dispatched with a hidden driver and bar of lights that flashes 

in different patterns to communicate with pedestrians (Hutson, 2017). Three signals were set: 1) 

one indicates that the car is in autonomous mode, 2) one indicates the vehicle is preparing to 

yield and 3) one indicates the vehicle is about to accelerate (Hutson, 2017). With researching 

how individuals outside the autonomous vehicle interact with it being so new, there is concern 

companies will come up with different signaling methods. Shutko is “working with 

manufacturers and universities to set a standard” in hopes to avoid this problem (Hutson, 2017).  

4. Getting to Trust: A Proposed Study  

4.1 The Proposed Study  

Ford Motor Company, which shared they are skipping development of a level three autonomous 

vehicle and are going straight to level four, “will have a fully autonomous vehicle in operation 

by 2021” (“Looking Further”, 2017). With plans of having a fully automated vehicle in 

commercial operation within the next two years, the proposed study would focus on user 

interaction with a level four autonomous vehicle. The proposed study would have three parts: a 

closed course session, an open road session and a pedestrian session. During the first part of the 

study, the participant would have the role as a passenger of the vehicle for the first half and the 

role as driver for the second half, and during the second part of the study, the participant would 

have the role as driver of the vehicle. When having the role as driver, the participant is 

encouraged to partake in activities that they may see themselves doing if they used an 

autonomous vehicle as part of their daily life. These activities may include things such as 

checking social media, reading a book, watching a video or shopping online.  
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A set survey would be conducted pre-study and post-study to statistically analyze if the trust 

towards autonomous vehicles significantly changed after the participant completed all three parts 

of the study. The proposed study should be conducted across metropolitan areas in the United 

States where commercial autonomous vehicles will be introduced and so participants are able to 

interact with an autonomous vehicle in an environment that is familiar to them. The overall aim 

of the study is to make individuals more comfortable using and sharing a road with autonomous 

vehicles. Allowing individuals to recognize the capabilities and limitations of a level four 

autonomous vehicle in a controlled process will hopefully further the level of trust and safety 

individuals have towards autonomous vehicles.           

The closed course session would have two parts. The first part of the closed course session 

would be the participant riding as a passenger with a test facilitator as the driver. The test 

facilitator would demonstrate the functionality of the autonomous vehicle in self-driving mode 

while navigating through set use cases commonly found in a daily commute, such as stopping at 

a four way stop and responding to a traffic light. After completion of the use cases as the 

facilitator, the participant and facilitator would switch roles, with the participant now being the 

driver and the facilitator being the passenger. The participant would then proceed through the 

closed course use cases with the vehicle in self-driving mode that the facilitator had 

demonstrated.  

The study would then move into an open course session where the participant would be the 

driver of the vehicle and the facilitator would remain the passenger. The open course session 

would entail a three to five mile loop, depending on the density of the traffic in the metropolitan 

area so that the studies across the U.S. take approximately the same time. The open course 

session would act as a “test drive” to the participant and allow for the participant to engage in 

unplanned yet familiar driving interactions.  

The final session of the study would be at the closed course where the facilitator would take on 

the role as driver and the participant would act as a pedestrian. The participant would partake in 

set use cases, including tasks such as following a cross walk at a stoplight, crossing the road 

without a cross walk and walking alongside the road. This session would allow the participant to 

come full circle in roles that interact with the autonomous vehicle.   

4.2 Heuristic Evaluation of Proposed Study 

Throughout the study, the participant is interacting with the autonomous vehicle in its entirety, 

from the process of the vehicle taking over driving to the vehicle alerting the driver they need to 

return to driving responsibilities. Prior to this proposed study being conducted, previous studies 

should have taken place, including the studies summarized in the previous section, to influence 

design decisions and give a “why” explaining the reasoning for the decisions made during the 

engineering process. Key heuristics the proposed study addresses are outlined below: 

1. Getting behind the wheel: In the study, a facilitator is with the participant the duration of the 

time and is able to provide explanation and answer questions. Outside of the study, the driver 

would get behind the wheel of the autonomous vehicle and would need to know what to expect 

and what to do. Starting the autonomous vehicle would be similar to how newer vehicles start 

now, either with a key or push of a button. The vehicle would then prompt the user to through 

voice command and on screen instructions. This process should be intuitive and similar to how 

people interact with artificial intelligence personalities, such as Apple’s Siri or Amazon’s Alexa.  
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2. Having the computer take over: Being a level four autonomous vehicle, the vehicle needs to 

first monitor the environment to ensure it is safe for the vehicle to take over driving. Once the 

vehicle recognizes it is able to take over, it would alert the driver through voice command, on 

screen instruction and possible vibration of the seat or steering wheel. The driver would then 

need to respond and decide if they want the vehicle to take over or not. If the driver decided to 

remain in control of the vehicle, the driver would need the option to enter self-driving mode later 

on, as long as the environment was still safe for the vehicle to take over.    

3. Feedback while in self-drive mode: At level four, the driver is able to disengage from driving 

responsibilities while the car is in control. The driver may still want to be aware of their 

surroundings and the behavior of the vehicle. The vehicle would initially describe the actions it is 

taking via voice command and on screen prompts and describe information deemed important 

about the surrounding environment. The driver would need to be able to alter how often these 

messages occur, which messages they want to be made aware of and how they want to be made 

aware of them. For example, a driver may want to be able to look at the console periodically and 

check if any messages are there but does not want to hear the messages over voice command.     

4. Taking over before signaled: There may be times when the driver is ready to take over control 

of the vehicle or wants to be in control of the vehicle before the vehicle prompts the driver that 

s/he needs to take back control. While the vehicle is in self-driving mode, the driver needs to be 

able to exit it upon meeting driving requirements. These requirements include having a seat belt 

on, having the seat in an upright position and having the steering wheel in hand. There would 

need to be sensors in place to track this to ensure the driver is ready to take back control of the 

vehicle.  

5. Handing the wheel back to the driver: A level four autonomous vehicle monitors the 

environment and alerts the driver when it is no longer safe for the vehicle to be in control and 

needs the driver to take back control of the vehicle. When the vehicle recognizes it is no longer 

able to be in control, the driver needs to be given ample warning time so that they are 

comfortably able to return to driving responsibilities. The driver should be alerted in multiple 

ways to ensure the vehicle is able to get the driver’s attention.     

6. Settings: The driver would still have access to regular interior control settings of the vehicle, 

such as the temperature and radio. The driver would have additional settings, such as adjusting 

the volume of the voice command alerts from the vehicle and how they want to be alerted.   

7. Overall vehicle design: The participant will be experiencing the autonomous vehicle as a 

passenger, driver and pedestrian. The vehicle needs to address concerns of all three roles. 

Usability, comfort and safety are key influencers to how the vehicle is designed to interact with 

the different roles.     

4.3 Challenges of Proposed Study     

1. Time: It may be difficult to recruit individuals to partake in this proposed study. The study 

itself would take a couple of hours. With most people working during the day on weekdays, it is 

unlikely people would want to participate in this study before they get to work after they get out 

of work. It is also unlikely people would want to take time out of their weekend to participate in 

this study due to the time commitment. Due to this limitation, it is likely that individuals who 

chose to participate in this proposed study are those who want to or are willing to drive 
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autonomous vehicles or those who are curious about them. The proposed study is trying to reach 

individuals who are apprehensive about autonomous vehicles to try to make people more 

comfortable with the new technology. To counter this challenge, there may need to be an 

incentive offered to individuals who participate.  

2. Participant hesitation: It is expected that participants will experience numerous emotions 

throughout the study, especially during the second half of closed course session and open course 

session. Coming into the study, participants are expected to not be trusting of autonomous 

vehicles and have hesitation towards the abilities of the autonomous vehicle. Participants may be 

apprehensive to taking on the role as driver, especially on the open course session when the 

autonomous vehicle is subject to unpredictability. A proposed outcome from this proposed study 

is that the participants will become more comfortable interacting with the vehicle and will trust 

the vehicle to be in control before the three sessions of the study are complete.     

3. Interacting with human drivers: The participants of the proposed study have the opportunity to 

experience the autonomous vehicle interacting with human drivers during the open course 

session. The participant themselves do not have the opportunity to interact with the autonomous 

vehicle as a driver of their own personal vehicle. It is known that humans are unpredictable and a 

computer driver is only able to respond to events that were programmed. It is likely after this 

proposed study there would still be uncertainty in the capability of the autonomous vehicle to 

recognize when it is able to safely take over driving and how it responds to emergency events 

that arise when the autonomous vehicle is in control of the vehicle.  

In response to this concern of the proposed study, this is why developers of autonomous vehicles 

are not focusing so much on the day-to-day driving scenarios but the rare situations that may 

arise. One example this is well known is the question of what does an autonomous vehicle do 

when a row of ducks crosses in front of the car (Reid, 2016).     

5. Conclusion 

Work has been done and is being done to increase the trust in autonomous vehicles. With the 

technology of autonomous vehicles advancing daily, furthered by the announcement from Ford 

saying they will have a level four commercial autonomous vehicle on the road by 2021, finding 

ways to develop trust between the humans and autonomous vehicles needs to increase 

correspondingly with the growth rate of the technology. While there are security, ethical and 

safety reasons to not trust autonomous vehicles, there are equal number of reasons to trust 

autonomous vehicles, including efficiently using resources, extending mobility and safety. With 

30,000 to 40,000 Americans being killed in automotive accidents each year, where the majority 

of accidents are caused by human error, (Bomey, 2018), the role of autonomous vehicles could 

greatly decrease this statistic. As a population, it is our responsibility to make our world a better 

place for future generations. The role of autonomous vehicles can contribute to this goal.     
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