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Automated 
    Vehicles–

Imagine a world in which commutes are hassle 
free, traffic jams are practically nonexistent and 
motor vehicle crashes are a rarity. Some indus-
try experts predict that by 2040, automated 
vehicles will make this dream a reality. Others 
think this vision is a much longer way off. 

Whether it takes 20, 40 or 100 years to achieve 
full automation, automated vehicles have the 
potential to make roadways safer. However, the 
road to this future is paved with new risks and 
safety challenges. 

This issue explores emerging vehicle tech-
nologies, the changing role of the driver, and  
the need for human-centered research to help 
drivers navigate safely into the future. 

Driving  
 Safely Into 

 the Future 

Driving Research @ a Glance

Issue: Motor vehicle crashes accounted for more 
than 35,000 fatalities and 2.4 million injuries in the 
United States in 2015. This marked the largest annual 
increase in roadway fatalities and injuries in more 
than 50 years. With society transitioning toward 
greater levels of automation, the role of the driver is 
changing, and safety remains a critical concern. 

Research Focus: Leveraging a long history of 
human factors and behavioral-based research exper-
tise, the Liberty Mutual Research Institute for Safety 
(LMRIS) studies the changing driver-technology inter-
face as it relates to driving decisions, behaviors and 
risk perceptions. Through real-world and simulator-
based studies, our scientists seek to understand how 
drivers interact with automated systems and the  
overall impact of emerging technologies on safety. 

Goal: Knowledge gained through LMRIS research will 
help drivers better adapt to their changing roles and 
responsibilities and enhance roadway safety.
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Automated Driving: An Interview With Ian Noy, Ph.D.

Recent advances in driver-assistance technologies and so-called self-driving vehicles leave little doubt that 
automated driving is in our future. But even as we transition to greater vehicle automation, driver safety 
must take a front seat to technological gain.

In this Q & A interview, LMRIS Director Ian Noy, Ph.D., CPE, discusses the future of driving, where we are 
now and the need for research on the evolving driver-technology interface.

What do you think about the prospect of self- 
driving vehicles?

The long-term vision of fully automated vehicles is 
extremely exciting. Automated vehicles promise a 
host of benefits, including reduced traffic, decreased 
fuel consumption, increased mobility for all segments 
of the population, and — most importantly — safer 
roadways. The vehicle of the future will essentially be 
driven by computers connected in real time to all other 
road users as well as the road network system. That 
means crashes resulting from human causes — such 
as fatigue, distraction, impaired driving due to alcohol 
or drugs, or human perceptual or performance errors 
— could be significantly reduced or possibly eliminated 
altogether. That is a very exciting prospect given that 
driver error is a contributing factor in 70-90 percent of 
all road vehicle crashes. 

When do you think that vision will be realized? 

Some industry experts predict that as early as 2040, 
automated vehicles will account for 75 percent of 
vehicles on roadways. However, I think it will be several 
decades before driverless vehicles comprise close to 
100 percent of vehicles on the roads. There are many 
complex and resource-intensive issues that need to be 
tackled in the meantime — not least of which is ensur-
ing the safety of drivers and other road users as the 
technology continues to evolve.

What is the current state of driver automation? 

Driver-assistance systems, such as automatic brak-
ing, lane-keeping and semi-autonomous parking, are 
becoming more commonplace. Some drivers are learn-
ing to accept and even rely on these technologies. 
Vehicle manufacturers and other companies are road-
testing so-called self-driving vehicles, and the long-term 
prospect of a driverless society is becoming increas-
ingly real. But even as manufacturers incorporate more 
assistive technologies into vehicles, and drivers hand 
over control of various driving functions, there is a lot 
we still don’t know about how humans will adapt to 
these changes and how safety will be impacted during 
this transitional period.  

What we do know for sure is that drivers will continue to 
have a role in driving for the foreseeable future and that 
sound human factors research is needed to address the 
many questions that are emerging as drivers’ roles and 
responsibilities change.  

“I believe that it is possible  
to achieve high levels of driver 

safety if we, as a society, approach 
the challenges that arise in a  

coherent and thoughtful manner.”

Ian Noy, Ph.D.
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What is “human factors” and why is it so important 
for automated driving research? 

Human factors, as a scientific discipline, is concerned 
with how humans interact with technology and other 
elements of a system. It is applied in many different 
environments to understand and improve systems per-
formance and safety. For example, the role of human 
factors is key in various aspects of aviation, such as 
the design of instrument panels and air traffic control 
systems, management of crew resources, and develop-
ment of training and communication protocols. All these 
parts work together to ensure the integrity and safety of 
the entire air transportation system. In much the same 
way, human factors will play a key role in the success  
of automated vehicles.    

What is LMRIS contributing in the area of auto-
mated driving safety research? 

We are carefully examining the changing role of the 
driver in the context of driver-vehicle interaction so we 
can proactively address potential safety and usabil-
ity issues. Consequently, a major emphasis of our 
research concerns safety questions related to driv-
ers’ perceptions of and ability to adapt to increasingly 
sophisticated vehicle systems.  

LMRIS researchers are applying human factors prin-
ciples to explore questions related to driver acceptance 
and trust of new technologies; drivers’ perceptions of 
performance with and without assistive technologies; 
and how well drivers respond to feedback provided to 
encourage safe behaviors (such as alarms and display 
warnings). We are also working with collaborators at 
MIT to better understand how drivers leverage vehicle 
automation, driver-assistance technologies, and in-
vehicle and portable technologies. 

How will we get from semi-automated driving to 
fully automated driving safely? 

The evolution of driving technologies toward the final 
vision of a fully automated-driving society requires input 
from many stakeholders. Vehicle and technology manu-
facturers will need to apply what has been learned in 
high-reliability organizations, such as aviation, to avoid 
automation surprises and to make interfaces user-
friendly and intuitive. governments will need to address 
the myriad of jurisdictional conflicts that currently exist 
and develop the regulatory framework for ensuring that 
the technologies being implemented are truly as safe 
as they can be. Industry and government will need to 
jointly develop an underlying architecture to ensure 
consistency, reliability and functional interoperability of 
automated vehicles. And research will play a key role 
in helping to find the safest ways to progress in each of 
these areas.   

At a high level, is it possible to achieve a high 
degree of driver safety in the future? 

I believe that it is possible to achieve high levels of 
driver safety if we, as a society, approach the chal-
lenges that arise in a coherent and thoughtful manner. 
It is incumbent on manufacturers, governments and 
research organizations to coordinate efforts to make 
roads as safe as possible.  

Together, we can successfully navigate the safety 
challenges of today and those that will emerge as we 
continue to travel the road to a future where automated 
driving is the day-to-day reality.

Ian Noy, Ph.D., CPE, is a vice president of Liberty Mutual Group and director of the Research Institute for Safety. 
He is responsible for the research program in occupational safety, driving safety, built environment and disability/
return to work. In addition to directing the internal research programs, he establishes collaborative relationships 
with premier health and safety research organizations around the world. 

Noy’s background encompasses ergonomics, human factors and motor vehicle safety. Prior to joining Liberty 
Mutual in 2006, he served as director of standards research and development in Transport Canada’s Road Safety 
Directorate. His applied research experience spans applications of human performance and operating systems in 
the air, on the ground and underwater, including military research and development. He has published more than 
150 scientific articles and reports and has lectured on a variety of human factors topics.
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Modern-day technological innovations in driving have captured the attention of the media, industry experts 
and scientists the world over. While advanced driver-assistance technologies, such as collision warning and 
lane departure systems, have been around for a number of years, the latest advances take vehicle automa-
tion to an entirely new level — one in which, under certain conditions, the system takes full control of the 
vehicle.
Society is transitioning to greater levels of vehicle 
automation, and the fundamental role of the driver is 
changing (see chart below). Drivers are adapting to new 
system demands and gradually handing over control of 
vehicle functions to automated systems. For the foresee-
able future, however, humans will remain highly engaged 
in the driving task.  

As long as humans remain in the driver’s seat, safety 
remains a pressing concern. LMRIS scientists are apply-

ing their expertise in behavioral psychology and human 
factors to examine the changing driver-technology inter-
face and to study the impact automation has on drivers’ 
decision-making processes and behaviors.  

Knowledge gained through this research will guide ef-
forts to help keep drivers safer as society transitions into 
a brave new automated-driving world.
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This chart uses the Society of Automotive Engineers (SAE) Levels of Automation* to illustrate the continued involvement 
of drivers as vehicles evolve to full automation. Control refers to operational control (e.g., steering, breaking, accelera-
tion, monitoring the vehicle and the roadway) and tactical control (responding to events, determining when to change 
lanes, turn, use signals, etc.). 

*Full standard is available from SAE International at http://standards.sae.org/j3016_201609/

The Changing Role of the Driver
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policy.
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utes safety materials 
in high school drivers’ 
education courses, an 
effort that continues 
today through the 
company’s teen  
driving program.

 Liberty Mutual 
Research Institute 
for Safety (LMRIS) 
opens in Hopkinton, 
Massachusetts.

  With Cornell Univer-
sity, LMRIS develops 
Survival Cars I and II 
to introduce then-novel 
safety features, such 
as headrests, air bags 
and safety belts.

LMRIS adds outdoor 
instrumented driving 
track to conduct driver 
safety research and 
training.

 Liberty Mutual estab-
lishes the Skid Control 
School, the first in North 
America.

LMRIS builds an auto  
simulator to study the 
effects of glare, age and 
driver fatigue on truck 
driver performance during 
night driving.

LMRIS scientists begin  
to assess how new 
technologies, such as 
in-vehicle navigation 
systems and cell phones, 
affect and capture driver 
performance.

State-of-the-art driving  
simulator is installed. 

LMRIS studies the effects  
of fatigue, distraction and  
calibration on driving  
performance. 

LMRIS applies human 
factors and behavioral 
research to explore  
emerging safety concerns 
and opportunities related 
to automated driving.

Research to Reality

Not since the advent of the “horseless carriage” has there 
been the mix of excitement and concern in the automotive 
world as that surrounding the emerging “self-driving vehicle.” 
Its potential to reduce the effects of human error — the cause 
of up to 90 percent of crashes — is tempered by the new risks 
that transitioning to full automation brings.

The Liberty Mutual Research Institute for Safety  
(LMRIS) has studied driving safety since its founding 
in 1954. Early research contributed to the development 
of now-standard safety features such as seat belts, 
airbags and head-rests. Later research focused on the 
study of behaviors and perceptions related to crash risk 
— especially those risks associated with distraction and 
fatigue. Today, LMRIS scientists are leveraging their hu-
man factors and behavioral safety expertise to explore 
the evolving role of the driver and the impact of automa-
tion on driving safety. 

“Driving as we know it is changing,” says William  
Horrey, Ph.D., principal research scientist at LMRIS. 
“More and more drivers are sharing responsibility with 
advanced driving systems that they may not fully  

understand or trust. The driver’s roles and responsibili-
ties have begun to shift. By studying how drivers per-
ceive risks, make decisions and interact with automated 
systems, we can help them better leverage technology 
for safety as we transition into the future.”  

Automated Technologies: How Do Trust and Accep-
tance Impact Safety? 

Today’s consumers have to keep up with technology in 
all areas of life. But unlike learning to use a smartphone 
or a DVD player, drivers must understand and trust 
new automated driving systems before they will accept 
the risk of using them. What’s more, systems can vary 
across car manufacturers, further complicating learning, 
acceptance and trust. 

Proceeding With Caution: 
  Studying the Driver’s      
       Evolving Role

LIBERTY MUTUAL DRIVING SAFETY & RESEARCH HIGHLIGHTS
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“Automated driving systems can potentially help  
reduce the incidence of driving-related accidents.  
However, in order to be effective, they must first be  
accepted by the driver and then used in a sustained 
manner,” says Mary Lesch, Ph.D., a behavioral  
scientist at LMRIS. 

In one study, LMRIS scientists surveyed 300 drivers  
to better understand the factors that contribute to user 
acceptance of advanced driver-assistance systems. 
The survey described two different systems — driver fa-
tigue alert and lane-keeping features — and presented 
various hypothetical scenarios in which these systems 
could be used. Respondents indicated whether or not 
they would engage the systems in the given scenario. 
They also rated their overall trust in the device, and 
their perceptions of its usefulness and ease of use.

“We are analyzing the survey data to evaluate how dif-
ferent situations and circumstances — such as traffic 
conditions, fatigue levels, time constraints and social 
pressures — impact users’ perceived trust and deci-
sions to engage such systems,” explains Lesch.  “The 
knowledge we gain will be used to help drivers better 
understand these technologies and set appropriate 
expectations. This will help ensure that in-vehicle tech-
nologies are used to maximize the safety of all drivers.”  

“It is so important to find ways to educate drivers about 
new vehicle technologies, how they work and what they 
can and can’t do,” says Ted Kwartler, U.S. Consumer 
Markets Innovation domain manager, Liberty Mutual  
Insurance. “If drivers don’t understand the systems, 
they won’t trust them. If they don’t trust them, they won’t 
use them, and they won’t gain the systems’  
safety benefits.”

The Shift From Human to System Control 

With increased automation, the driver’s role is shift-
ing from actively controlling the vehicle to monitoring 
driving systems. In this new role, drivers — like airline 
pilots — will be responsible for making sure systems 
are properly functioning at all times. They also must 
be ready to take over the system in certain situations. 
Unfortunately, scientists have found that when people 
engage in long-term monotonous activities, such as 
monitoring systems, their attentiveness quickly declines, 
and performance suffers.  

“Vigilance is something all drivers struggle with at 
times,” says Technical Director Peter VanDyne, Liberty 
Mutual Risk Control Services. VanDyne cites fatigue, 
distraction and the routine nature of driving as common 
obstacles to staying alert. “The irony is that vehicle au-
tomation can bring certain safety benefits, but the skills 
and vigilance required to fully realize those benefits may 
be lacking.”  

Moving forward, LMRIS scientists are interested in 
driver’s decision-making and cognitive processes as 
drivers transfer control to and from automated systems. 
They are also interested in the impact of distraction 
from infotainment systems. 

“We are just at the tip of the iceberg of the behavioral, 
cognitive and human factors questions raised by these 
new automated driving technologies,” Horrey says, add-
ing that LMRIS research will continue to evolve along 
with the technology. “We can’t afford to underestimate 
how drivers’ behaviors and decision-making processes 
while adapting to new technologies will  
affect their safety on the road.”   
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From Research to Reality® is a publication of the Liberty 
Mutual Research Institute for Safety, an internationally 
recognized safety and health research facility. Through 
laboratory and field-based investigations, the Research 
Institute seeks to advance scientific, business-relevant 
knowledge in workplaces, the built environment, driving 
safety and disability. Research findings, published in 
the open, peer-reviewed literature, are shared with the 
worldwide health and safety community and are used to 
develop recommendations, guidelines and interventions 
to help reduce injury and disability.

Readers may reprint any item from this newsletter with 
specific acknowledgment of the source. For more  
information about our publications, programs or  
activities, or to be added to our mailing list, please visit  
www.libertymutualgroup.com/researchinstitute.

Telephone: 508-497-0200
Email: researchinstitute@libertymutual.com

Liberty Mutual Research Institute for Safety
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Hopkinton, MA 01748  
USA
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