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 This term paper explores the impact of autonomous vehicles on safety. In doing so, the paper aims to 
delve deeper into the aspects of the need for a safety – centric technology enhancement. An insight into 
the most possible causes of such an excitement in the field of autonomous vehicles has a lot to do with 
the safety and so, a review of the safety enhancement technologies in these vehicles shall be covered. 
However, challenges shall still remain in order to fulfill the longer term goal of seamless adoption and 
integration of this technology. The last part of this paper shall deal with that aspect in detail. 
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1. Background & Introduction 

The idea of automated driving dates back to almost 7 decades when, General Motors (GM) presented a vision for 
“driverless cars” that moved under automated control in the World’s Fair of 1939 in New York, under the exhibit of 
Futurama.1 The 60s was heralded by the arrival of the computers, which aided in the research for possibilities of lateral 
and longitudinal control of vehicles and traffic management. The first efforts on this regard were initiated by the US 
Department of Transportation (U.S. DOT), kicking off in the late 70s with active participation from GM. Concerned by 
the limited advances in the field of computing technology, the focus then was on automated highway systems. 

The advancement in technology during the 80s acted as the perfect catalyst for pressing commercial interest in 
technologies that might enhance driver perception and increase his capabilities. There was an insurmountable buzz that 
both the private as well as public entities wanted to gain the first – man advantage; therefore everybody had got on-
board with the idea. As the clock ticked into the 90s, these encouraging responses prompted the U.S. DOT to introduce a 
slew of programs; the most notable of which was the National Automated Highway System Research Program 
(NAHSRP). The main goal of NAHSRP was to develop the specifications for a fully automated highway system concept 
that would drastically stimulate improvement in vehicle and highway technologies. Further to this, the U.S DOT 
launched the National Automated Highway System Consortium (NAHSC).2 The NAHSC comprised of various 
organizations from the academia, industry and the administration. The motivation to establish such a consortium was to 
expand the program’s expertise and resources. It helped to build broad interests that would be required for the early 
development and deployment of fully automated highway systems. 

Since the turn of the millennium, Autonomous Vehicles have received a whole lot more of attention. This has led to 
considerable technological advances as well. As Moore & Lu3 point out, “A large portion of the recent progress in 
autonomous vehicle technology can be directly attributed to two competitions staged by the Defense Advanced Research 
Projects Agency (DARPA)” – one in 2005 and the second one in 2007. This has primarily to do with the advancement in 
related technology and efforts on this regard by technology and automotive giants to roll out their version of the 
autonomous vehicles in the coming years. Most new car models are competing with each other to equip their vehicles 
with the “cool” semi – autonomous features like adaptive cruise control (ACC), self-parking, automatic lane keeping and 
the crash avoidance systems.  
Researchers are buoyed by the fact that these driverless cars are going to go a long way in reducing the total number of 
crashes and in turn, end up reducing the billions of dollars lost on crash related losses, by a huge extent. But then, they 
also do realize that this is a time bound process, achieved by going one step at a time. A lot of discussion has been taking 
place on the potential benefits that could be derived from Autonomous Vehicles. Some of these could be 1) additional 
mobility option for the elderly and other segments of population with reduced mobility; 2) better and productive use of 
travel time; 3) safer alternative due to the seemingly high chances of crash reduction and associated losses; 4) reduction 
in emissions & fuel consumption due to better driving standards and smoother acceleration/ deceleration characteristics; 
and 5) increased capacity on highways and other roadway systems due to more closer spacing of vehicles. These 
potential benefits are also seen as a main reason for the added impetus on automated vehicles research.  

The graphic given below, shows the recent spurt in the autonomous vehicle industry. More and more of these started 
around the mid of 2012. This positive spiral was buoyed by news, regulatory announcements and aggressive marketing 
techniques adopted by the manufacturers in support of this new technology. As can also be seen, it is quite evident that 
most of these opinions have been positive, giving a good indication on the positive impacts we stand to achieve upon 
commissioning.  
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Figure 1-1 Self driving car – an emerging topic of discussion online (Source: KPMG, 2012)  

The goal of this term paper is to explore the impact of autonomous vehicles on safety. In doing so, this paper aims to 
delve deeper into the aspects of the need for a safety – centric technology enhancement. An insight into the most 
possible causes of such an excitement in the field of autonomous vehicles has a lot to do with the safety and so, a review 
of the safety enhancement technologies in these vehicles shall be covered. However, challenges shall still remain in 
order to fulfill the longer term goal of seamless adoption and integration of this technology. The last part of this paper 
shall deal with that aspect in detail.   

2. Need for safety – centric technology development 

While the fatality rate on US roads has significantly reduced, the number of fatalities has remained fairly constant. Year 
2007 alone saw 41059 lives being lost in traffic crashes in the United States.4 The European Union had lost around 
40,000 lives during the same time period.5 Travelling by car therefore turned out to be the most deadly mode of 
transportation with nearly a million deaths being accounted for, in a year. With each passing year, we are witness to 
greater strides being made in the field of traffic safety – especially at ensuring the safety of the occupants inside a car. 
Though it is felt that much more work needs to be done in order to prevent such crashes at the first place (at the level of 
how these crashes happen in the first place). The automotive industry has already got into the act by active research on 
crash avoidance technologies. ESC, lane – departure warning systems, traction control etc. have found its way into the 
newer car models in due course of time.   

When dealt at a more narrow level, it is understood that human error plays a very dominating role in traffic crashes 
(>90%) and in more than 75% cases, it is seen as the only factor in the traffic crash.7 About 41% of these crashes were 
recognition error based that include inattention, internal & external distractions, inadequate surveillance etc. A further 
34% were caused due to indecision on the part of the driver. Non – performance on the part of the driver comprised the 
last 7% of the crashes, majorly sleep. All these above stats are spoken of, at a driver level. Vehicle reasons (well, some 
of it) play a key role in the argument for automated vehicles. One such attribute is the brake failure, which accounts for 
about 25% of all vehicle related crashes.7 Infact, braking presents an interesting case – a European study concluded that 
at a speed of 50kmph (30mph), braking one second earlier reduced the crash rate by almost half.6 But it was shown that 
almost 40% of the accidents were caused by the non – braking and a further 40% by the ineffective application of 
brakes. Another significant factor is steering related failures, which contribute about 11%.   

 Autonomous vehicles, when commissioned, can greatly reduce these above given statistics since they are equipped with 
safety control functions, which do not necessarily require any input from the driver or the controller. An important 
differentiation at this point is to be aware of what exactly qualifies as an autonomous vehicle. Vehicles that provide 
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safety warnings to drivers, but do not perform a control function are not considered to be automated. Automated vehicles 
may employ on-board sensors, cameras, GPS and advanced communication technologies that extract information which 
shall aid the central computers in making its own judgement regarding critical issues of safety and act appropriately. 
When it comes to safety, the advent of advanced sensing & computing technologies like full attentiveness, consistent 
responses (feedback) and lightning quick response times will result in the significant reduction in frequency and severity 
of crashes.7 

The next section explores on the aspect of current safety enhancement technologies that we are increasingly being 
witness to, in our vehicles.  

3. Review of the safety enhancement technologies in vehicles – state of the world 

 The safety enhancement technologies (or control systems) are used to control the autonomous actions of the vehicle. 
They could be broadly divided into lateral control and longitudinal control. Lateral control focus on the steering of the 
vehicle whereas the longitudinal controls focus on the speed of the autonomous vehicle.  

3.1 Lateral Control 
As discussed earlier, a majority of the lateral control is about keeping the vehicle in its chosen lane and on the road 
(steering aspect). Current technologies being witnessed on the vehicles are Lane Departure Warning Systems (LDWS), 
Lane Keeping Assist Systems (LKA) and Parking Assist Systems. 

3.1.1 Lane Departure Warning Systems (LDWS) 
The main objective to be met by using an LDWS is “to avoid run – off road and sideswipe crashes and to support the 
driver in lane – keeping”.8 In order to accomplish this objective, the vehicle must be able to sense the lane and road 
boundaries, and also its position with respect to the lane in which it is travelling. Methods for this detection of position 
range from embedded magnetic markers on the road, to highly accurate GPS maps or image processing. Of these, the 
most accurate method has been found to be the one with the embedded magnetic markers on the road.9 These magnet 
markers would emit a magnetic field which is detected by the sensors in the vehicle, which then enables it to stay in 
between the set of magnets.  

However, it is to be noted that the most accurate method of estimation is not necessarily the most feasible method. 
Therefore, a tradeoff is necessary in terms of checking the suitability of the methodology with conditions in-situ. And in 
doing so, it is found that the image processing technique is the most suitably applicable to everyday road conditions. 
This detects existing lane markers or indicators to create a virtual lane into the video camera which is inside the vehicle.  
10“Here, the predominant approach by far is the use of a monochrome video camera and image processing to extract the 
lane and road edge markings from the image.” But a common problem with these is that inability to detect these 
markings in cases of extreme weather like rainfall or snow. Work has been on-going in making the detection easier than 
what is the case right now. The figure below shows a typical case of the same. 

 
Figure 3-1 – Lane Departure Warning Systems (Source: Konca M & Forrest A (2007))  
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3.1.2 Lane Keeping Assist Systems (LKA) 
While driving on any roadway with designated lanes, small adjustments are necessary to be made to the steering in order 
to ensure that the vehicle stays in the same lane. The Lane Keeping Assist System (LKA) is used as a product for 
fulfilling the above mentioned objective.  The LKA provides small amounts of actuation to the steering to keep the 
vehicle in that particular lane. The amount of torque involved in turning the wheel is very less, which in turn makes it 
easy for the driver to override the assistance provided.11 One major problem during the initial stages of development, was 
to assess the alertness of the driver when the steering adjustments were taking place. However, later research enabled to 
solve this anomaly by requiring a certain amount of driver input over time.   

3.1.3 Parallel Parking Assist 
Parallel Parking Assist systems have slowly found their way into the new generation car models. Restricted to the luxury 
brands at the outset, these technologies are slowly gaining acceptance and is set to whole heartedly be accepted into the 
autonomous vehicle era. The system incorporates a rear view camera to help with the parking assist. The automation 
aspect here is just confined to the steering while the driver is still in control of the braking and acceleration, suitably 
engaging/ disengaging the process by means of reverse/forward movement of the gear.  

3.2 Longitudinal Control 
Longitudinal controls work on controlling the speeds of the vehicle and assist the driver in forward and reverse driving 
tasks. They include Adaptive Cruise Control (ACC) and pre – crash braking assist.  

3.2.1 Adaptive Cruise Control (ACC) 

Adaptive Cruise Control system is used to aid the driver by controlling the speed at which his vehicle moves relative to 
the vehicle immediately ahead of his. This uses radar to find the range between the vehicle in front of the driver and it 
calculates the rate at which this vehicle is moving away. Once this calculation is obtained, the system on – board adjusts 
the speed of the vehicle to maintain a preset distance from the vehicle in front. If during this operation, the vehicle ahead 
moves into a different lane, the system resets the speed to return to the set distance.11  

 

Figure 3-2 – Adaptive Cruise Control (Source: Konca M & Forrest A (2007)) 

3.2.2 Pre – Crash Braking Assist 

Pre – crash brake assist systems use the on – board ACC systems to detect possible chances of collision. They calculate 
the speed at which a driver is approaching an oncoming object. If this rate is high enough, the system will pre – arm the 
brakes so that the optimum deceleration rate and braking can be achieved. This reduces the stopping distance required 
and also reduces possible collisions due to ill-timed braking.11  
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So, in summary, it can be seen that the safety control mechanisms described above can only be categorized to be semi – 
autonomous as they are not yet in a position to grant the driver full autonomy in relieving from his driving duties. These 
are at best, what is “Level 2 Automation”, where there can be more than one semi – automation feature working in 
tandem, but under the complete control of the driver.  

4 Market Penetration 

The previous sections have introduced the concept of autonomous vehicles and also talked in detail about the need to 
invest in safety related technological enhancements on – boar these vehicles. There was also a discussion on the existing 
technology and how it only added up to Level 2 Automation, as it still required human driver intervention to control the 
overall system. Since complete automation (Level 4 Automation) is the real goal, it is worth also seeing the expected 
growth of this state – of – the – art technology and its expected patterns of market penetration. 

Todd Litman10 presents an interesting approach on market penetration. Based on the S curve of technology adoption, he 
goes on to predict the expected market penetration timelines for autonomous vehicles – from a sales, travel and fleet 
point of view and an optimistic/ pessimistic approach. 

 

Figure 4-1 Project Autonomous Vehicle Sales, Fleet and Travel Penetration 

 

Different stages of implementation also have been prepared, the insights of which are quite interesting. In the near 
future, the expected market penetration for autonomous technology is bound to be less since consumers are going to be 
sensitive to the high costs. And therefore, the implementation of the technology is directly related with the associated 
costs of the same. The table below describes the same aspect. 

Table 4-1Autonomous Vehicle Implementation Projections (Source: Littman (2013)) 
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The table below shows the list of anticipated semi – autonomous technology to be commissioned into our vehicles and 
their expected dates of introduction.11 

Table 4-2 Anticipated semi – autonomous technology to be commissioned into our vehicles and their expected dates of introduction (Source: KPMG 
(2012)) 

 

5 Challenges toward seamless adoption & integration into the vehicular network 

As we have seen from the previous sections, we have the technology required for commissioning automated vehicles.3 
We also have previously explored the contributing factors that ascertain the infusion of this technology into the 
automotive industry and subsequently change the way we travel.  In this section, we look into some of the possible 
challenges we could face on the way towards full automation. And these challenges have indirectly been responsible for 
clouding the customer’s perception, which is seen as a direction consequence to the safety provided by the automated 
vehicles (from the eyes of the customer). An attempt is made to enlist these. 

I. Reliability and Robustness of Technology: Automated vehicle technology is proprietary in nature, but even 
despite that, one is uncertain as to the exact capabilities of the technology at this point in time. Therefore it is 
only possible to comment on the overall limitations of the technology and answer specific concerns as and 
when they come by. Though one point is fairly clear, from the discussions with Dr Azim Eskandarian12 - 
“Since cars will likely travel more closely together than they do currently, fail – safe braking is one essential to 
avoid a chain collision. Also, it’s hard to see autonomy getting much traction until sensor technology is widely 
installed on cars – they have to talk with each other for it to work.” Other possible limitations that could come 
into picture are “GPS spoofing”131415, non – performance of the LIDAR sensors in inclement weather16 and the 
like.  

II. Consumer Perception and Market Penetration: It has been observed that skepticism towards automated 
vehicle technologies comes out of a trust element, which is generally missing in the eyes of the public. 
Professor Clifford Nass from Stanford University believes that trust is an aspect of public opinion that can be 
gained only through demonstration more so than use.   Consumers are going to be willing to cede “control” to 
the automated system only if they feel that the system can drive more adeptly than the human driver.3 The idea 
that a machine could kill a human being, however rare the chance of that has to be, is found to be a major 
deterrent in the mind of the human being.17  
Another major deterrent in the consumer perception aspect and subsequently damaging to the safety of these 
automated vehicles in the minds of the consumer is the issue of skill degradation. A common feeling going 
through the mind of the consumer and researchers alike is the issue where an overdependence on automation 
might possibly lead to a degradation of skill for the user of the automated vehicle.18 This in turn could lead to 
devastating effects during the unforeseen event of a system failure, however minimal the chances of that 
occurring maybe. This has been observed in the airline industry with the autopilot feature, which led the FAA 
to bring out a notice stating that the pilots needed to fly more in manual modes than in the autopilot mode.19 
Risk homeostasis is another possible issue that could be encountered which makes the consumer open to more 
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and more risk as they perceive the automation to be more capable, thereby leading to large amounts of 
distracted driving.20  
Barriers to market penetration include high costs of the technology, which is currently affordable only for a 
selected group of the society. Technology and the access to it are seen to play a key role in the market 
penetration of autonomous vehicles 

III. Legislation & Liability Issues:  From a United States perspective, there are 3 key legal regimes which have to 
be fulfilled in the quest for deploying autonomous vehicles – namely the 1949 Geneva Convention on Road 
Traffic, regulations enacted by the National Highway Traffic Safety Administration and the vehicle codes of all 
the 50 states.21 The legislation is cloudy over the status of autonomous vehicles currently. Different states in the 
US and different countries of the world have different laws over the legality of these autonomous vehicles.  
Ryan Calo, the director of the Consumer Privacy Project at Stanford Law School’s Center for Internet and 
Society is of the opinion that future issues related to autonomous vehicles would be approached from a 
standpoint of “negative liabilities”. This means that we can assume something is legal unless there exist 
explicit laws against it.3 And since autonomous vehicles are going to be a global phenomenon, it is felt that 
there needs to be a worldwide uniform legislation change, when it is decided to take that path.  
Another major handicap being faced currently is from the point of view of liability. Nobody wishes to be made 
liable in the unforeseen event of a crash – not the manufacturers and not certainly the user of the autonomous 
vehicle. This has its adverse effects on insurance companies as well. Since there are no official records of the 
effects of autonomous vehicles as yet, insurance companies are liable to be compensating for the issue of 
unknown risks, which mean that there is bound to be a hindrance to the role played by these companies in 
promoting safety systems through their insurance policies.22  

6 Conclusion 

There has been much excitement regarding autonomous vehicles in the recent past. Much of it has been on the pretext of 
the expected benefits from an autonomous vehicle, especially on the aspect of safety. The reduced number of fatalities in 
the event of a traffic crash has played a vital role in bringing this excitement. A review of the existing safety 
enhancement technologies has been done. Lateral control focus on the steering of the vehicle whereas the longitudinal 
controls focus on the speed of the autonomous vehicle. It is felt that these only qualify to be at the best, Level 2 
automation as the driver is still the one in firm control of the vehicle.  

Since attaining a Level 4 Automation is the long term goal, a seamless integration of these technologies is mandatory. 
But several handicaps remain on the road to achieving complete automation. Most notable challenges have a direct or 
indirect impact in changing the safety perceptions of the autonomous vehicles in the minds of the consumer. The level of 
robustness of the technology, general perceptions of the consumer on the autonomous vehicle technology like trust, the 
possible loss of skill, risk homeostasis etc, gaps in legislation concerning autonomous vehicles etc.  

Since, demonstration is the only way to increase the safety perception of autonomous vehicles; the challenges need to be 
completely worked over before complete market penetration is a reality.       

 

 

 

 



Menon, Nikhil 

8 | P a g e  
 

7 References 

                                                             
1 Robert A. Ferlis. (2007). The Dream of an Automated Highway. http://www.fhwa.dot.gov/publications/publicroads/07july/07.cfm 
2 Cheon, S. (2003). An Overview of Automated Highway Systems (AHS) and the social and institutional challenges they face. 
http://www.uctc.net/papers/624.pdf 
3 Lu, B & Moore, M (2012), Autonomous Vehicles for Personal Transport: A Technology Assessment  
http://www.pickar.caltech.edu/e103/Final%20Exams/Autonomous%20Vehicles%20for%20Personal%20Transport.pdf  
4 NHTSA (2008). National Motor Vehicle Crash Causation Survey – Report to the Congress. http://www-
nrd.nhtsa.dot.gov/Pubs/811059.PDF 
5 European Commission/ Information Society and Media, i2010:Intelligent Car 
http://europa.eu.int/information_society/activities/policy_link/brochures_2006/documents/intelligent_car.pdf 
6 IVsource.net/(Article)Low Speed Automation Using Multiple Sensors( July 31, 2000)  
http://www.ivsource.net/archivep/2000/jul/a000731_carsense.html  
7 Lay, R & Saxton, L. Vehicle Highway Automation. http://onlinepubs.trb.org/Onlinepubs/millennium/00144.pdf  
8 Intelligent Vehicle Technology and Trends (e-book) / Richard Bishop http://site.ebrary.com/lib/wpi/Doc?id=10091339   
9 Konca, M & Forrest, A. (2007). Autonomous Car & Society IQP OVP 06B1. Worcester Polytechnic Institute, MA. 
http://www.wpi.edu/Pubs/E-project/Available/E-project-043007-205701/unrestricted/IQPOVP06B1.pdf 
10 Littman, Todd (2013). Autonomous Vehicle Implementation Predictions: Implications for Transport Planning. Victoria Transport 
Policy Institute. http://www.vtpi.org/avip.pdf 
11 KPMG (2012), Self-Driving Cars: The Next Revolution, KPMG and the Center for Automotive Research; at 
www.kpmg.com/Ca/en/IssuesAndInsights/ArticlesPublications/Documents/self-driving-cars-next-revolution.pdf  
12 Mother Nature Network (2012-09-25). Self-Driving Cars will Take Over By 2040. http://www.forbes.com/sites/eco-
nomics/2012/09/25/self-driving-cars-will-take-over-by-2040/ 
13 Franceschi-Bicchiera, L. (2012). Drone Hijacking? That’s Just the Start of GPS Troubles. 
http://www.wired.com/dangerroom/2012/07/drone-hijacking/ 
14 Marks, P. (2012). GPS jamming: a clear and present reality. http://www.newscientist.com/blogs/onepercent/2012/02/gps-jamming-a-

clear-and-presen.html 
15 Waterman, S. (2012). North Korean jamming of GPS shows system’s weakness. 
http://www.washingtontimes.com/news/2012/aug/23/north-korean-jamming-gps-shows-systems-weakness/?page=all 
16 Urmson, C. (2012). The self-driving car logs more miles on new wheels.  http://googleblog.blogspot.com/2012/08/the-self-driving-car-

logs-more-miles-on.html    
17 Human Rights Watch. (2012). Arms: New Campaign to Stop Killer Robots. http://www.hrw.org/news/2013/04/23/arms-new-

campaign-stop-killer-robots 
18 Lee, J. and N. Moray (1994). Trust, self-confidence, and operators' adaptation to automation. International Journal of Human-
Computer Studies 40: 153-184. www.sciencedirect.com/science/article/pii/S107158198471007X 
19 Federal Aviation Administration (2013). Safety Alert for Operators 13002. F. S. Service. Washington DC, Department of 

Transportation http://media.nbcbayarea.com/documents/SAFO130021.pdf 
20 WIlde, G. J. S. (1998). "Risk homeostasis theory: an overview." Injury Prevention 4: 89–91. 
http://injuryprevention.bmj.com/content/4/2/89.full 
21 Smith, W.B (2012), Automated Vehicles are Probably Legal in the United States, The Centre for Internet & Society at Stanford 
Law School and Center for Automotive Research at Stanford http://cyberlaw.stanford.edu/files/publication/files/2012-Smith-

AutomatedVehiclesAreProbablyLegalinTheUS_0.pdf 
22 European Commission (2010), Definition of necessary vehicle and infrastructure systems for Automated Driving (pp. 1–111). 
Brussels http://ec.europa.eu/information_society/activities/esafety/doc/studies/automated/reportfinal.pdf 

http://www.fhwa.dot.gov/publications/publicroads/07july/07.cfm
http://www.uctc.net/papers/624.pdf
http://www.pickar.caltech.edu/e103/Final%20Exams/Autonomous%20Vehicles%20for%20Personal%20Transport.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811059.PDF
http://www-nrd.nhtsa.dot.gov/Pubs/811059.PDF
http://europa.eu.int/information_society/activities/policy_link/brochures_2006/documents/intelligent_car.pdf
http://www.ivsource.net/archivep/2000/jul/a000731_carsense.html
http://onlinepubs.trb.org/Onlinepubs/millennium/00144.pdf
http://site.ebrary.com/lib/wpi/Doc?id=10091339
http://www.wpi.edu/Pubs/E-project/Available/E-project-043007-205701/unrestricted/IQPOVP06B1.pdf
http://www.vtpi.org/avip.pdf
http://www.kpmg.com/Ca/en/IssuesAndInsights/ArticlesPublications/Documents/self-driving-cars-next-revolution.pdf
http://www.forbes.com/sites/eco-nomics/2012/09/25/self-driving-cars-will-take-over-by-2040/
http://www.forbes.com/sites/eco-nomics/2012/09/25/self-driving-cars-will-take-over-by-2040/
http://www.wired.com/dangerroom/2012/07/drone-hijacking/
http://www.newscientist.com/blogs/onepercent/2012/02/gps-jamming-a-clear-and-presen.html
http://www.newscientist.com/blogs/onepercent/2012/02/gps-jamming-a-clear-and-presen.html
http://www.washingtontimes.com/news/2012/aug/23/north-korean-jamming-gps-shows-systems-weakness/?page=all
http://googleblog.blogspot.com/2012/08/the-self-driving-car-logs-more-miles-on.html
http://googleblog.blogspot.com/2012/08/the-self-driving-car-logs-more-miles-on.html
http://www.hrw.org/news/2013/04/23/arms-new-campaign-stop-killer-robots
http://www.hrw.org/news/2013/04/23/arms-new-campaign-stop-killer-robots
http://media.nbcbayarea.com/documents/SAFO130021.pdf
http://injuryprevention.bmj.com/content/4/2/89.full
http://cyberlaw.stanford.edu/files/publication/files/2012-Smith-AutomatedVehiclesAreProbablyLegalinTheUS_0.pdf
http://cyberlaw.stanford.edu/files/publication/files/2012-Smith-AutomatedVehiclesAreProbablyLegalinTheUS_0.pdf
http://ec.europa.eu/information_society/activities/esafety/doc/studies/automated/reportfinal.pdf

