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Abstract 

The ideas provided by Matthew Denecke, Timothy Tyree, Sabrina Sternberg and Prof  

Gorman are crucial to construct the prospectus and to turn the prospectus into the final STS  

research paper. This paper explores the impacts that autonomous vehicles will bring to the  

country. This paper also explores the engineering and social challenges of introducing  

autonomous vehicles and ways of facing those challenges. Frameworks of mental model,  

normalized deviance and trading zone were utilized in this paper for analysis. 
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Solution development to the challenges of autonomous vehicles 

 

Introduction 

A self-driving car (sometimes called an autonomous car or driverless car) is a kind of 

vehicle that uses a combination of sensors, cameras, radar and artificial intelligence (AI) to travel 

between destinations without a human operator. To qualify as fully autonomous, a vehicle must 

be able to navigate without human intervention to a predetermined destination over roads that 

have not been adapted for its use. (Rouse, 2018) The paper explains why autonomous vehicles 

are needed and what impact they might bring to society. Even though autonomous vehicles seem 

to have a bright future ahead of them, many factors are discouraging them from entering into the 

market. This paper explores factors that stop autonomous vehicles from being deployed, causes 

of those barriers, and how industries can facilitate the deployment of autonomous vehicles. The 

challenges are categorized into facets of engineering and social. For each challenge, either in the 

category of engineering or social, this paper explores the solution and what people need to be 

aware of by applying frameworks of normalized deviance, trading zone and mental model. 

Current situation of Autonomous vehicles 

The levels of Driving autonomation needs to be understood well to understand the current 

state of autonomous vehicles. In fact, the terms "driverless cars" and "autonomous vehicles" are 

inaccurate as well, at least according to SAE J 3016-2018: Taxonomy and Definitions for Terms 

Related to Driving Automation Systems for On-Road Motor Vehicles. (Kelechava, 2018) 

Six levels of driving automation were introduced by SAE (Society of Automotive Engineers). 

Level 0 – No driving autonomation 

Level 1 – Driver assistance 

Level 2 – Partial Driving assistance 

Level 3 – Conditional Driving autonomation 

Level 4 – High level autonomation 

Level 5 – Full driving autonomation 

The current level of automation is level 3 – conditional driving autonomation, which only 

has limited autonomous features, such as Advanced driver assistance systems, Lane-keep-assist. 

Traffic-jam-assist. (Kelechava, 2018) Level 3 vehicles need drivers' assistance due to their 

limited automation system, while the term "Automotive vehicle" in the paper refers to level 5 

vehicles, which refers to the vehicle capable of traveling without a human operator. The 

following challenges are cited from the article "Top 3 challenges to produce level 5 autonomous 

vehicle". (Sovani, 2018) 

 

Why autonomous vehicles are needed and impacts 

Before examining the challenges of autonomous vehicles, it is necessary to illustrate why 

autonomous vehicles are needed in this world. Also, what kind of impact it will bring to this 

world? Three sources listed below provide all anticipated impacts that will be addressed in this 

paper. First one is a paper "Recent perspectives on the impact of autonomous vehicles"( Hörl, S; 

Ciari, F; Axhausen, Kay W., September). The Second one is an article written in June 2015: Ten 

ways autonomous driving could redefine the automotive world.( Bertoncello, 2015) The third 

one is an article: The Social Implications of Driverless Cars. (Darlington, K, 2018)  

Introducing autonomous vehicles increases the mobility of traffic. In the news written by 

Matthew Huston (2018), he gave insights into the significant impact on reducing autonomous 
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takes response under which circumstances. Suggestions from DMV representatives reduce the 

loss of autonomous vehicle enterprise and perfect the vehicles. 

 Even though the opposition of autonomous vehicles is due to safety concerns, which 

results from the immaturity of the technology, the cause of people's opposition to autonomous 

vehilces is partially due to the "fear" of this new technology. Autonomous vehicles fall between 

the cultural categories of drivers and vehicles. The combination of these two categories makes 

people fear this technology for people to assume drivers can not be perfectly combined with 

vehicles, which is currently true. Another reason for this fear is that people can not take the 

consequence of having a flawed autonomous vehicle driving on the road. No one wants to see an 

vehicle with an incorrect algorithm either hit people or not functioning well and causes traffic 

accidents on road.  

 

 

 

Conclusions 

 Autonomous vehicles are needed in this world and will bring tremendous impacts to 

society. The emergence of autonomous vehicles is unavoidable when people see the relative 

precision of the machine compared with the human being. However, many challenges still 

remain ahead of this future. Those challenges, either in engineering context or social context, 

may result in more problems, such as normalized deviance. Engineers of the autonomous vehicle 

industry should be alert that they may unintentionally make some mistakes, which can only be 

noticed by people outside that cultural norm, to confront those challenges. But usually, it is 

difficult for people to know they are wrong. Social experts, engineers with different cultures, and 

DMV representatives should come to form a trading zone, which is a good antidote to 

normalized deviance, to help the deployment of autonomous vehicles and prevent engineers from 

making mistakes. Besides utilizing trading zone, an objective technology is also helpful to 

discern the problem, such as VR. Autonomous vehicle engineers should always consequently 

seek help from appropriate party, like technology or people outside their social norm, when 

designing and manufacturing the vehicle.  

 

Future  research suggestions 

For future research on the challenges faced by autonomous vehicles, researchers can 

acquire more knowledge related to algorithms and hardware of autonomous vehicles and 

describe what the engineering challenges in more detail are. For social challenges, researchers 

can look into more about the fear of people, the framework of "monster theory" proposed by 

Smits (2006) is really helpful in analyzing people's fear. Smits' monster theory is a constructive 

framework for understanding why perception towards autonomous vehicles is polarized in 

cultural context because this theory explains the fascination/aversion towards new technology, 

leaving aside 'naturalist' and 'nature-skeptic' explanations of technology ethics. The monster 

theory offers a point of departure for a new, pragmatic approach to controversies about new 

technology, the approach being named a pragmatist monster-ethics. It tells people have to reflect 

on and shift cultural categories as well as to adapt technologies in order to domesticate their 

technological' monsters.' (Smits, 2006) This paper didn't include this framework since fear is just 

one kind of social challenges, and this framework can only explain this kind of social challenge. 

This paper wants to be comprehensive when analyzing all of the social challenges.   
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