Self-driving vehicles could struggle to eliminate most crashes
June, 2020

Will autonomous vehicles be better than humans at predicting, planning and execution?

(1) Driver mistakes play a role in virtually all crashes. That’s why automation has been held up as a potential game changer for safety. But autonomous vehicles might prevent only around a third of all crashes if automated systems drive too much like people, according to a new study from the Insurance Institute for Highway Safety. “It’s likely that fully self-driving cars will eventually identify hazards better than people, but we found that this alone would not prevent the bulk of crashes,” says Jessica Cicchino, IIHS vice president for research and a coauthor of the study.
(2) Conventional thinking has it that self-driving vehicles could one day make crashes a thing of the past. The reality is not that simple. According to a national survey of police-reported crashes, driver error is the final failure in the chain of events leading to more than 9 out of 10 crashes. But the Institute’s analysis suggests that only about a third of those crashes were the result of mistakes that automated vehicles would be expected to avoid simply because they have more accurate perception than human drivers and aren’t vulnerable to incapacitation. To avoid the other two-thirds, they would need to be specifically programmed to prioritize safety over speed and convenience. “Building self-driving cars that drive as well as people do is a big challenge in itself,” says IIHS Research Scientist Alexandra Mueller, lead author of the study. “But they’d actually need to be better than that to deliver on the promises we’ve all heard.”
(3) To estimate how many crashes might continue to occur if self-driving cars are designed to make the same decisions about risk that humans do, IIHS researchers examined more than 5,000 police-reported crashes from the National Motor Vehicle Crash Causation Survey. Collected by the National Highway Traffic Safety Administration, this sample is representative of crashes across the U.S. in which at least one vehicle was towed away, and emergency medical services were called to the scene. The IIHS team reviewed the case files and separated the driver-related factors that contributed to the crashes into five categories:
(a) “Sensing and perceiving” errors included things like driver distraction, impeded visibility and failing to recognize hazards before it was too late.
(b) “Predicting” errors occurred when drivers misjudged a gap in traffic, incorrectly estimated how fast another vehicle was going or made an incorrect assumption about what another road user was going to do.
(c) “Planning and deciding” errors included driving too fast or too slow for the road conditions, driving aggressively or leaving too little following distance from the vehicle ahead.
(d) “Execution and performance” errors included inadequate or incorrect evasive maneuvers, overcompensation and other mistakes in controlling the vehicle.
(e) “Incapacitation” involved impairment due to alcohol or drug use, medical problems or falling asleep at the wheel.
(4) The researchers also determined that some crashes were unavoidable, such as those caused by a vehicle failure like a blowout or broken axle. For the study, the researchers imagined a future in which all the vehicles on the road are self-driving. They assumed these future vehicles would prevent those crashes that were caused exclusively by perception errors or involved an incapacitated driver. That’s because cameras and sensors of fully autonomous vehicles could be expected to monitor the roadway and identify potential hazards better than a human driver and be incapable of distraction or incapacitation.
(5) Crashes due to only sensing and perceiving errors accounted for 23 percent of the total, and incapacitation accounted for 10 percent. Those crashes might be avoided if all vehicles on the road were self-driving — though it would require sensors that worked perfectly and systems that never malfunctioned. The remaining two-thirds might still occur unless autonomous vehicles are also specifically programmed to avoid other types of predicting, decision-making and performance errors.
(6) Consider the crash of an Uber test vehicle that killed a pedestrian in Tempe, Arizona, in March 2018. Its automated driving system initially struggled to correctly identify 49-year-old Elaine Herzberg on the side of the road. But once it did, it still was not able to predict that she would cross in front of the vehicle, and it failed to execute the correct evasive maneuver to avoid striking her when she did so.
(7) Planning and deciding errors, such as speeding and illegal maneuvers, were contributing factors in about 40 percent of crashes in the study sample. The fact that deliberate decisions made by drivers can lead to crashes indicates that rider preferences might sometimes conflict with the safety priorities of autonomous vehicles. For self-driving vehicles to live up to their promise of eliminating most crashes, they will have to be designed to focus on safety rather than rider preference when those two are at odds.
(8) Self-driving vehicles will need not only to obey traffic laws but also to adapt to road conditions and implement driving strategies that account for uncertainty about what other road users will do, such as driving more slowly than a human driver would in areas with high pedestrian traffic or in low-visibility conditions. “Our analysis shows that it will be crucial for designers to prioritize safety over rider preferences if autonomous vehicles are to live up to their promise to be safer than human drivers,” Mueller says.
Section A: Formal Definitions
Define the following terms according to the passage:
1. planning and deciding errors 

2. self-driving car




Section B: Study Summary
Summarize the details of the study reported in the article. Cover in your answer the following factors: research questions/hypotheses, procedure (including sample size, duration, manipulation), results, and conclusions.
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Section C: Comparing and Contrasting
Compare the experimental and the control groups, referring to both similarities and differences. Write at least 4 sentences. You may use some of the following expressions:
similar            similarities              different             differences            in contrast             
both   	although      unlike      while            like	whereas 	differ 	
likewise	on the other hand
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Section D: Describing Trend
Describe the following chart which relates to people’s attitude towards autonomous cars. 
Introduce the graph (the variables and the unit measures, and what each axis represents). Then make up at least 3 sentences to describe the trends it presents. Close your description with a concluding sentence, referring to the main trend/s shown in the graph. 
[image: Chart: Where People Are Warming Up To Self-Driving Cars | Statista]

Section E: Parts of Speech
Use suitable forms from the following chart to complete the sentences which follow. 
	Verb
	Noun
	Adjective
	Adverb

	save
	safety
safe
	safe
	safely

	
	autonomy
	autonomous
	autonomously


	identify
	identity
identification
	identical
identified
	identically

	analyze
	analysis
analyzer
	analyzed
analytical
	analytically

	
	accuracy
	accurate
	accurately



1. Cameras and sensors of autonomous vehicles are expected to be better at the __________________ of potential dangers than human drivers. 
2. Autonomous cars are programmed to prefer __________________ driving over speed and convenience in order to minimize the probability of accidents. 
3. The Insurance Institute for Highway Safety __________________ police-reported crashes and concluded that driver error leads to 90% of reported crashes. 
4. Vehicles driving __________________ will become popular only if car companies fulfil their promise to make them safer. 
5. As computers’ perception is supposed to be endowed with higher __________________, researchers assume they should be involved in fewer road crashes.   
		

Section F: Grammar
Fill in the correct forms of the verbs in brackets. 
Use the Present Simple and Past Simple. 
Both the Active and Passive voices are needed. 
Americans (1) ______________ (not know) for prioritizing road safety. No state currently (2) ______________ (ban) all cell use phone behind the wheel, and two states still (3) ______________ (allow) drivers to text. In addition, the United States consistently (4) ______________ (lag) behind other developed nations, according to the Paris-based International Transport Forum, an intergovernmental organization within the Organization for Economic Cooperation and Development. But when it comes to developing advanced self-driving technology, consumers (5) ______________ (prefer) to focus on improving safety systems first, which will ensure better protections for driverless cars in the future. 
Those are the highlights of a new public opinion survey of people’s attitudes toward emerging vehicle technology which (6) ______________ (release) in February 2021 by the AAA automotive group. The survey (7) ______________ (reveal) that fine-tuning safety first is key to public acceptance of self-driving cars. “People (8) ______________ (be) ready to embrace new vehicle technology, especially if it will make driving safer,” Greg Brannon, AAA’s director of automotive engineering and industry relations, said in a statement. “Consumers are clear about what they (9) ______________ (want), and if automakers (10) ______________ (seize) the opportunity to provide a better experience now, it will pave the way for the vehicles of tomorrow.”
The recent annual survey of just over 1,000 adults, which (11) ______________ (conduct) predominantly online but also over the phone in January, 2021, (12) ______________ (find) that only 22% of drivers (13) ______________  (say) they felt manufacturers should focus on developing self-driving vehicles. 
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