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CME Credits  

Accreditation statement:  "This activity has been planned and implemented in accordance with the Essential 

Areas and policies of the Michigan State Medical Society Committee on CME Accreditation through the joint 

sponsorship of Beaumont Hospital, Grosse Pointe and the Detroit Institute of Ophthalmology.  The Beaumont 

Hospital, Grosse Pointe is accredited by the Michigan State Medical Society Committee on CME Accreditation 

to provide continuing medical education for physicians." 
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the extent of their participation in the activity." 

 



 

4  

 
 
 
 
 

 

MISSION OF THE DETROIT INSTITUTE OF OPHTHALMOLOGY  

To assist and educate the visually impaired, help preserve vision through public and 

professional education, and support research related to the eye. 

 

RESEARCH 

The Eye and The Chip: An international research forum on the wedding of nano-

electronics and neuro-biology that will some day provide artificial vision ï  the so 

called ñbionic eyeò ï to many persons now blind. Such devices will be life changing to those blind with retinitis 

pigmentosa, macular degeneration (the leading cause of legal blindness in persons over 60), and those who sud-

denly lose both eyes ï as in war- time or automotive injury. The Eye and The Chip will again convene on Sep-

tember 12-14, 2010. 

 

The Eye and The Auto: A research forum on the relationship between vision and the safe operation of a motor-

ized vehicle. This international congress addresses advances: 

¶ in our understanding of the eye and levels of visual performance 
¶  the brain and its functions while driving 
¶  the promise of novel automotive technology 
¶ how each of these relates to drivers with normal vision and those who are visually challenged 
  
Each congress assembles over 30 authorities on the research discipline under study. By facilitating collegiality, 

DIO has shown that collaboration can be achieved.   

 

Results from The Eye and The Chip will move forward the day when many persons now blind recover some 

level of useful vision.  

 

Collaborating endeavors  emanating from The Eye and The Auto, held in alternate years, should reduce the in-

tolerable current level of highway fatalities.  

 

SUPPORT FOR THE VISUALLY IMPAIRED  

The DIO has managed support groups for the visually impaired and blind since 1984. Fostered and managed by 

its volunteer arm, the Friends of Vision, the DIO currently facilitates multiple groups in various locations in 

Southeast Michigan. 

 

PUBLIC AND PROFESSIONAL EDUCATION  

¶ The DIOôs written materials on information relating to visual loss and program services are distributed to  
        physiciansô offices, local libraries and community events. 
¶ Through a grant from the AT&T Foundation, the DIO has designed and equipped a classroom/laboratory for  
        computer training for the visually impaired and blind. The laboratory welcomed its first students in Spring   

        2009. 

¶ Holding a proprietary school license in the State of Michigan, the DIO hosts seminars for emergency and 

primary care physicians, offers space and ophthalmic examination mock-up offices for ophthalmology resi-

dents for residency training programs in Southeast Michigan. 
  

 

The Detroit Institute of Ophthalmology (DIO) is a not-for-profit 501(C)(3) corporation founded in 1972 in 

Grosse Pointe Park, Michigan. www.eyeson.org 
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WELCOME,  

 

When we first proposed world conferences , The Eye and The Auto and The Eye and 

The Chip, to the Board of Directors of the Detroit Institute of Ophthalmology there 

was considerable discussion about the risks involved in making such substantial com-

mitments of time and dollars by our relatively small not-for-profit organization.  

 

Ultimately, however, the Board unanimously agreed that organizing and hosting such 

conferences had value was consistent with the Instituteôs Research mission as collegial 

research congresses (similar to the Welsh Cataract Congresses at the dawn of the in-

traocular lens revolution) and that the DIOôs institutional neutrality and presence in the 

vision community since 1972 would garner us support  from other institutions and 

companies, and would, in addition, offer unique opportunities to breach divides of various sorts.  

 

Our endeavor was to establish that collegiality facilitates collaboration and accelerate progress in these 

fields. 

 

We believe that the number of people killed on our nationôs roadways represents a major public health problem 

since auto crash related deaths continue to rival those from breast cancer or drug overdose. Is this a problem re-

lated to vision? Is it related to our specialty of ophthalmology? 

 

The fields of visual science, medicine, ophthalmology, psychology, corporate research and related academic 

pursuits should be partners with the auto industry. Cynthia Owsley has stated: ñWe really want to know how 

vision fits into what auto manufacturers of the future are working on, or maybe should be working onéwe are 

keenly interested in what role vision and visual capability play in the R & D process in engineering vehicles, not 

just in aesthetics, but from a driver function and performance standpoint.ò 

 

If crash data which would directly relate to standard visual acuity levels is non-existent, and if the metrics of the 

performance of the eye are still fuzzy, why do we condemn those whose vision is 20/100 to a life without the 

independence of a legal driverôs permit while we allow ódrunk drivingô at some arbitrary blood alcohol level 

knowing that the only safe level is nil.  

 

As ophthalmologists, physicians, academicians, we are as interested in obtaining significant data as is industry. 

Where should we be working? What answers should we be attempting to obtain? Should industry be investing its 

research dollars more wisely? We - industry, engineers, physicians, designers - are not always in full understand-

ing of each otherôs jargon, but we are all drivers.  

 

And so, welcome to the 9th World Research Congress and the 4th The Eye and The Auto. Our thanks to Dr. Cyn-

thia Owsley, University of Alabama, Department of Ophthalmology.  She continues to share the Instituteôs origi-

nal vision and has worked tirelessly with our DIO representatives, Carolyn Barth PhD, and Edward R OôMalley 

MD, to ensure that the 2009 The Eye and The Auto surpasses expectations.  

 

Each congress has been held at a different location in the heartland of the motor vehicle industry. This year we 

were pleased to secure the General Motors Research & Development Center. Our venue, provided ñin kindò, 

serves to underline the credibility industry places on this collaborative effort. We are most grateful for their help.  

 

We thank our sponsors: Genentech, Alliance for Vision Research, American Retina Foundation, IMRA, Macular 

Degeneration Foundation,  donors Carolyn Barth PhD, Madeline Kerr, Robert Sinskey MD, and AutoBeat Daily. 

 

Our hope, when we close this conference on Friday, is that we leave with broadened perspectives, renewed 

commitment, and potentially productive and dynamic new collegial relationships. 

 

Philip C Hessburg MD, President 

Detroit Institute of Ophthalmology 



 

6  

 

Detroit Institute of Ophthalmology   

Board of Directors 

  

Fred Bane 

Carolyn Barth PhD* 

Drew Brophy Secretary 

James N Candler Chairman of the Board 

John Capuano 

Hans Flick 

John B Ford III 

Darrel Hampton 

Philip C Hessburg MD President* 

Sandi Jorgensen 

John Love 

Edward R OôMalley MD** 

Michael Patten 

Nancy Pilorget 

Diane Platt 

John Roarty MD Vice President 

Marcus A Shelley 2009 EyesOn Design Chairman 

Gerard J Teagan Treasurer 

George A Williams MD* 

 

Volunteers 

 

Carolyn Barth PhD 

Ellen Chapin   

Mickey Duffy 

Betsy Hessburg 

Philip C Hessburg MD 

Peggy Hickey 

Courtney Kezlarian 

Anthony King 

Dave Klaasen 

Karen Leigh 

Edward R OôMalley MD 

Deanna Presnell 

Darlene Sulad   

 

 

 

 

 

*Research Committee 

**Research Committee Chairman 

The Eye and The Auto  Organizing Committee 

Karlene Ball PhD 

Carolyn Barth PhD 

Ellen Chapin 

Judi Dara 

Thomas Dennehy 

Mickey Duffy 

Jeff Erion 

Leonard Evans PhD 

Michael Flannagan PhD 

Philip C Hessburg MD Co-Organizer 

Peggy Hickey 

Jerry McGwin PhD  

David McLellan 

Carolyn Mulford 

Edward O'Malley MD Co-Organizer 

Cynthia Owsley PhD Co-Organizer 

Stephanie Schmitz 

Thomas Seder PhD 

Michael Sivak PhD 

Darlene Sulad 

Joseph Ziomek 

 

    

Detroit Institute of Ophthalmology Staff 

 

Dorothy Adams  Martha F Gorey Resource  

  Center 

Carolyn L Barth PHD Special Projects &  

  Research 

Judi Dara Executive Administrator 

Mickey Duffy Administrative Assistant 

Philip C Hessburg MD Volunteer President 

Carolyn Mulford Administrative Assistant 

Nancy Pilorget Director Visually Impaired  

  Services 

 

 Travel Arrangements 

 

AAAð Stephanie Schmitz 

 

Program Book Printer 

 

American Speedy Printing ï St Clair Shores 



 

 7 

Thank you to our most generous 

Sponsors & Contributors 2009 

Alliance for Vision Research, Inc 

Macular Degeneration Foundation 

Donations    
Carolyn Barth PhD 

Madeline Kerr   

Robert M Sinskey  

 

In-Kind Contributions  
AutoBeat Daily 

GM Research & Development 

 



 

8  

The Eye and The Auto 2009 Agenda 

Wednesday, September 16, 2009 
Posters will remain up for duration of meeting 

Time Speaker Title  

7:00ð7:45  AM Registration, CoffeeðContinental Breakfast 

7:45ð8:00 Welcome & Introduction  

Philip C Hessburg, MD/Edward R. OôMalley, MD/Cynthia Owsley, PhD 

8:00ð9:00 Lawrence Burns PhD ð Keynote: The Eye, The Brain, And The Auto Industry 

Session # 1:  Setting the Stage:  What is the Public Health Issue;  What Older Drivers Think About Their  

                                                       Vehicles 

9:00ð9:30 Ann M Dellinger 

MPH PhD  

The Issue of Older Drivers From a Public Health Perspective:  

Injury Burden, Risk, and Prevention Strategies 

9:30ð10:00 Cynthia Owsley PhD Ask Older Drivers: Dashboard DesignðA Qualitative Assessment 

10:00ð10:30 Thomas Seder PhD Overview of HMI Research at General MotorsðEmphasis on 

Automotive Enhanced Vision System 

10:30ð11:00 Coffee Break/Poster Session/Lab Tours by Registration Only 

Session #2:  The Visual Field and Its Role in Driving:  An Understudied Area Till Now 

11:00ð11:30 Gerald McGwin Jr 

MS PhD 

Visual Field Impairment in Glaucoma and Motor  

Vehicle Collision Risk 

11:30ð12:00 Eleni Papageorgiou 

MD 

Visual Exploration in Patients with Homonymous Visual Field 

Defects 

12:00ð12:30  PM Kathy J Sifrit PhD  Driving with Peripheral Visual Field Loss 

12:30ð1:00 Jamie Dow MBA MD Visual Field Defects May Not Affect Safe Driving 

1:00ð2:00  Lunch Break/Poster Session/Lab Tours by Registration Only 

 Session #3:  Vision Impairment, Aging, and Driving 

2:00ð2:30 Joanne Wood PhD Effects of Vision and Glare on Night-time Driving Visibility 

2:30ð3:00 Shirin E Hassan  

BAppSc PhD 

Can Pedestrians Make Correct Street-Crossing Decisions with 

Impaired Vision  

3:00ð3:30 Eli Peli MSc OD Simulator Studies of Driving with Impaired Vision 

3:30ð4:00 Coffee Break/Poster Session/Lab Tours by Registration Only 

4:00ð4:30 Kathleen Boland OD Vision Data in Drivers Reported as Unfit:  The Missouri Experi-

ence 

4:30ð5:00 James B Nolan PhD  Current Perspectives on Bioptic Driving:  A Review of State Li-

censure Regulations 

5:00ð5:30  Timothy Brown PhD Driving Simulator Advances for Vision Testing of Contact Lenses 

Please Turn In Your Completed Evaluation Forms 

Evening FreeðNo Conference Activities Planned  - Conference Activities will resume Thursday A.M.  
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The Eye and The Auto  2009 Agenda 

Thursday, September 17, 2009 
Posters will remain up for duration of meeting 

Time Speaker Title  

7:00ð8:00  AM Registration, CoffeeðContinental Breakfast  

  Session #4  Higher-Order Visual Processing 

8:00ð9:00   Michael Merzenich PhD  -  Keynote:  The Driverôs Brain 

9:00ð9:30 Todd S Horowitz 

PhD 

Where is Basic Attention Research Driving Us Next? 

9:30ð10:00 Karlene Ball PhD Cognitive Training:  Impact on Driving & Everyday Function 

10:00ð10:30 Coffee Break/Poster Session/Lab Tours by Registration Only 

10:30ð11:00 Peter Delahunt PhD Reducing Crash Risk in a Population of Older Automobile In-

surance Policyholders Using a Computer-based Visual Training 

Program 

11:00ð11:30 Matthew Rizzo MD In-Car Technology to Alert Attention Impaired Drivers 

11:30ð12:00 Kristof Karacs PhD Basic Scene Understanding and Navigation With a Bionic Cam-

era 

12:00ð1:00 PM Lunch Break/Poster Session/Lab Tours by Registration Only 

1:00ð2:00 Alan Taub PhD  -  Keynote:  Collaborative Research and Development  

with the New General Motors 

2:00ð2:30 Bartimaeus Award Presentation  

Session #5  Human Factors Research 

2:30ð3:00 Coffee Break/Poster Session/Lab Tours by Registration Only 

3:00ð3:30 Rob Gray PhD Multisensory Rear-End Collision Warnings During Cell Phone 

Use 

3:30 ï 4:00 Janet Szlyk PhD Evidence-based Vision Requirements for Safe Driving and Solu-

tions for Deficit Compensation 

4:00ð4:30 Jon Hankey PhD Improving Transportation SafetyðThe Role of Naturalistic 

Driving Data 

4:30ð5:00 John D Bullough 

PhD FIES 

Methods of Predicting Visual Performance in Driving Situations 

5:00ð5:30 Lisa Keay PhD Urban and Rural Differences in Older Drivers-Failure to Stop at 

Stop Signs 

Please Turn In Your Completed Evaluation Forms 

Evening FreeðNo Conference Activities Planned  - Conference Activities will resume Friday A.M.  
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The Eye and The Auto  2009 Agenda 

Friday,  September 18, 2009 
Posters will remain up for duration of meeting 

Time Speaker Title  

7:00ð8:00 AM Registration, CoffeeðContinental Breakfast 

Session #6:  Vehicle Design and Human Interface 

8:00ð8:30 Bryan Reimer PhD Aging Drivers:  A Need for Developing Advanced Driver Work-

load Measurements 

8:30ð9:00 Dean McConnell BS 

MBA  

Conti GuardðHow Blind Spot Elimination and Crash Avoidance 

Can Be Realized with Sensors and Sensor Fusion 

9:00ð9:30 Peter DeGraef PhD Virtual Navigation Training and Gaze Guidance 

9:30ð10:00 Thomas B Schalk PhD Trends in Automotive Speech Technology 

10:00ð10:30 Coffee Break/Poster Session/Lab Tours by Registration Only 

10:30ð11:00 Michael Flannagan 

PhD 

New Light Sources, Automotive Lighting, and the Purkinje Shift 

11:00ðll:30 Alex Riegelman BFA Vehicle Cockpit Design that Accommodates Human Age-Related 

Performance Depreciation 

11:30ð12:00 James Davis MS A Paradigm for Assessing Threat Detection & Local Area Aware-

ness for Vehicle Research and Design 

12:00 PM Lab Tours & Adjourn  
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Larry Burns, Ph.D. 

Vice President 

Research & Development and Strategic Planning  

General Motors Company  
 

Keynote: ñThe Eye, the Brain, and the Auto Industryò 

 
Driven by the opportunity for sustainable personal mobility, the auto industry 

today is reinventing the automobile using a new ñDNAò that will make our future 

vehicles more energy efficient, more sustainable, safer, and more fun to drive. 

The new DNA will replace todayôs mechanically driven vehicles ï which are 

powered by the internal combustion engine, energized by petroleum, and con-

trolled mechanically ï with electrically driven vehicles that are powered by elec-

tric motors, batteries, and fuel cells, energized by electricity and its close cousin 

hydrogen, and electronically and actively controlled. In this talk, Dr. Burns will 

address the opportunities and challenges presented by the emergence of the new DNA. He will highlight how in-

creasing electrification and electronification will increase the intelligence of our vehicles, make them partners in 

the driving task, and revolutionize personal mobility.  
 

Biography 

Larry Burns is vice president of General Motors Research & Development and Strategic Planning.  He oversees 

GM's advanced technology, innovation programs, and corporate strategy.  He is a member of GMôs Automotive 

Strategy Board and Automotive Product Board.  
 
In addition to driving innovation into today's vehicles, Burns is leading GM's reinvention of the automobile around 

a new automotive DNA that marries electrically driven and ñconnectedò vehicle technologies.  The goal is to real-

ize sustainable personal mobility with smart vehicles that are aspirational and affordable. In support of this goal, 

GM has pioneered fuel-cell electric and extended-range electric vehicles, biofuels, vehicle-to-vehicle communica-

tions, and autonomous driving. 
 
Burns holds a Ph.D. in civil engineering from the University of California at Berkeley (1978), and currently a 

member of its Institute of Transportation Studies Advisory Council. He earned his bachelor's degree in mechanical 

engineering from General Motors Institute (now Kettering University) and his master's degree in engineering/

public policy from the University of Michigan. He serves on the board of U-Môs Automotive Research Center and 

the External Advisory Board for its Michigan Memorial Phoenix Energy Institute.  
 
Burns is also a member of the USCAR Operating Council, the FreedomCAR Partnership Executive Steering Com-

mittee, and the Board of Trustees of the Midwest Research Institute.  In addition, he is a member of the Board of 

Trustees of the Rochester Institute of Technology and the Advisory Board for Georgia Institute of Technologyôs 

Tennenbaum Institute.   
 
Burns began his GM career in 1969 and was named a GM vice president in 1998. A 2007 New York Times article 

called him ñthe most visible executive at the American auto companies on green issues.ò 
 
In 2000, Burns received Kettering Universityôs Engineering Alumni Achievement Award for his contributions to 

the engineering profession.  In 2002, the Deafness Research Foundation recognized him with its National Cam-

paign for Hearing Health Leadership Award. He served as National Honorary Chairman for the MATHCOUNTS 

Foundation during 2004 and 2005. In 2005, he was a member of a General Motors team awarded the Franz Edel-

man Award from the Institute for Operations Research and the Management Sciences.  Burns is also the recipient 

of the 2005 Alumni Merit Award from the University of Michigan Industrial and Operations Engineering Depart-

ment. In 2007, he was awarded the ASM International Medal for the Advancement of Research and the Society of 

Plastics Engineers Global Engineering Leadership Award. In 2008, he received the Golden Gear Award from the 

Washington Automotive Press Association and the Industry Pioneer Award from the Alternative Fuel Vehicle In-

stitute. 
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Michael M. Merzenich, PhD  
Chief Scientific Officer  
Posit Science Corporation,  
Professor, University of California at  
San Francisco  
 
 
Keynote:  The Driverôs Brain. 
 
Recent scientific studies provide us with an increasingly clear under-
standing of the neurological processes that underlie the acquisition of 
human skills and abilities, and that contribute to progressive behavioral 
impairment ï for example, typically accompanying normal aging.  Studies 
have shown that the brain is óplasticô throughout life; the machinery of the 
brain is modified ï specialized ï each time we acquire a new skill.  Un-
derlying neurological processes are, by their nature, reversible.  In any individual, at any age, it is rela-
tively easy to drive either positive or negative changes in the brain that contribute to either the improve-
ment or the degradation of any specific ability. 
 
These processes contribute richly to any practical human endeavor ï for example, to the fundamental 
skills and ability that contribute to competent driving.  This science informs us about potentially more 
effective strategies for training young drivers to establish acceptably high initial competencies, and for 
training drivers impaired by age or medical indications to effectively and quickly restore and maintain 
acceptable ability levels.  Practical strategies for applying this science to assure greater driver compe-
tence and safety shall be discussed. 
 

Biography  

As co-founder and Chief Scientific Officer of Posit Science, Michael Merzenich heads the companyôs 
global team. For more than three decades, Dr. Merzenich has been a leading pioneer in brain plasticity 
research. In the late 1980s, Dr. Merzenich was on the team that invented the cochlear implant, now dis-
tributed by market leader Advanced Bionics. In 1996, Dr. Merzenich was the founding CEO of Scientific 
Learning Corporation (Nasdaq: SCIL), which markets and distributes software that applies principles of 
brain plasticity to assist children with language learning and reading. Dr. Merzenich has published more 
than 200 articles, including many in leading peer-reviewed journals (such as Science and Nature), re-
ceived numerous awards and prizes (including the Ipsen Prize, Z¿lch Prize, Thomas Alva Edison Patent 
Award and Purkinje Medal), and been granted more than 50 patents for his work.. Dr. Merzenich is also 
often covered in the popular press, including the New York Times, the Wall Street Journal, Time, 
Forbes, and Newsweek. He has also appeared extensively on television, and his work was featured on 
the PBS specials ñThe Brain Fitness Programò and ñBrain Fitness 2: Sight and Sound.ò Dr. Merzenich 
earned his BS degree at the University of Portland and his PhD at Johns Hopkins. He retired from his 
long career as Francis A. Sooy Professor and Co-Director of the Keck Center for Integrative Neurosci-
ence at the University of California at San Francisco in 2007. He was elected to the National Academy 
of Sciences in 1999 and will be inaugurated into the Institute of Medicine this year. 
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Alan Taub, Ph.D. 

Vice President 

Global Research & Development  

General Motors Company  

 

 

Keynote:  ñCollaborative Research and Development  

                    with the New General Motorsò 

 

 

 

As breakthrough technologies are driving transformational change in the automobile industry, GM has created a 

new R&D business model to enable faster technology development and implementation. The focus of this new 

R&D model is finding and developing the worldôs best technologies for GMôs new products, and collaborating 

with the best partners around the world to meet the needs of a highly competitive global market.  During this 

talk, Dr. Taub will highlight GMôs global R&D footprint and collaborative network, and detail how they allow 

GM innovators to work with the best people on the best technologies.  

 

Biography 

Alan Taub is Vice President, General Motors Global Research & Development.  Dr. Taub oversees GMôs seven 

science laboratories in Warren, MI, Bangalore, India, Honeoye Falls, NY, Mainz-Kastel, Germany, Palo Alto, 

CA, Tel Aviv, Israel, and Shanghai, China.  He also has responsibility for GMôs advanced technical work activ-

ity, global technology collaboration network, and global science offices.  

 

Dr. Taub received his bachelorôs degree in materials engineering from Brown University and masterôs and Ph.D. 

degrees in applied physics from Harvard University.  He spent 15 years in research and development at General 

Electric, where he ultimately managed GEôs materials properties and processes laboratory.  He also worked at 

Ford Motor Company for eight years, where he held a number of executive positions.  He joined GM R&D in 

2001 and was appointed to his current post in July, 2009. 
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Karlene Ball, PhD 

Professor of Psychology  

 Director of the UAB Center for Translational Research 

 on Aging and Mobility (an Edward R. Roybal Center). 

 

Cognitive Training:  Impact on Driving & Everyday Function  

 

Purpose: Cognitive function in older adults is related to independent living and 

the need for formal care.  The ACTIVE clinical trial addresses whether improving 

cognitive functions (memory, reasoning, speed of processing) might have short or 

long-term effects on activities related to living independently, including mobility 

and driving.   

Methods: A volunteer sample of 2,832 older adults between the ages of 65 and 

94 years was recruited from March 1998 to October 1999, and data have been col-

lected thus far through the fifth annual follow-up.  Each intervention improved its targeted cognitive ability, and 

participants in each of the training groups were performing significantly better than controls, as well as signifi-

cantly better than their own baseline performance, after five years.  The training results of the ACTIVE trial will 

be discussed for several outcomes: 

Results:1.  Rates of Mobility and Driving Difficulty 

Random effects modeling was used to investigate the impact of training on longitudinal driving trajectories.   

Results revealed that participants in the reasoning training group reported less driving difficulty and had less 

decline in the amount of driving over the five years following training compared to the rate of decline of the no-

contact control group (pôs <.05).  Similarly, participants in the speed training group who received more training 

sessions reported greater driving frequency, greater driving exposure, and less driving difficulty over time rela-

tive to the control group.   

2.  Driving Cessation 

Older drivers with poorer cognitive abilities including speed of processing, memory, and reasoning, have a 

higher probability of driving cessation.  Data from ACTIVE were aggregated from those of another study 

(SKILL) to investigate the effectiveness of cognitive training in delaying driving cessation.  The resulting sam-

ple consisted of 561 adults (276 in speed of processing training and 285 in control conditions). Cox Regression 

analyses were used to examine training group as a predictor of driving cessation together with both baseline driv-

ing and visual acuity.  Older drivers who initially drove more often and those with better vision were less likely 

to cease driving (p<.01).  Older drivers who completed speed of processing training were 40% less likely to 

cease driving over the subsequent three years (HR = 0.597, 95% CI 0.358-0.995, p = .048).   

3.  Driving Competence ï Crash Risk 

Prior studies have indicated that declining cognitive function is one of the better predictors of subsequent crash 

involvement among older adults.  Crash records for older drivers participating in the ACTIVE clinical trial were 

obtained.  Crash records spanning up to six years for 908 independently living older adults, averaging 73 years 

of age, who were current drivers at baseline and who were randomized to one of the interventions or the control 

group were analyzed.   Poisson regression was used to calculate the crude and adjusted rate ratio and 95% confi-

dence interval for the association between cognitive training and at-fault motor vehicle collision rates per person-

year and person-mile of travel.  Relative to controls, speed of processing training resulted in significantly re-

duced risk for at-fault crash involvement.   Reasoning training was also observed to have a protective effect, 

though this association was not statistically significant.   

 

Biography 

Dr. Karlene Ball is a Professor of Psychology and the Director of the UAB Center for Translational Research on 

Aging and Mobility (an Edward R. Roybal Center). In addition to these two roles, she serves as Associate Direc-

tor, Center for Aging; Chair, Department of Psychology; Senior Scientist, Center for Outcomes and Effective-

ness Research and Education, Vision Research Center; and Senior Scientist, Vision Science Research Center.  

Dr. Ball is recognized internationally as an expert in the field of vision, aging, and cognitive function and is par-

ticularly known for her work with older drivers.  Dr. Ball currently serves on the Transportation Research Board 

of the National Research Council, and chairs the Committee for the Safe Mobility of Older Persons.  She has 

been successful in translating basic research findings into practical applications, which are being evaluated in 

real-world settings, and her method for identifying at-risk drivers is currently being used in several states.   
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Kathleen Boland, OD 

Clinical Assistant Professor of Optometry  

University of Missouri - St. Louis  

 

 

Vision Data In Drivers Reported As Unfit: The Missouri Experience 

Thomas M. Meuser, PhD 

Associate Professor & Director of Gerontology 

University of Missouri - St. Louis 

St. Louis, MO 

 

OBJECTIVE:  This presentation will describe the range and quality of vision-

related information submitted to the Driver License Bureau, Missouri Department 

of Revenue, for older drivers reported as unfit in 2001-2005.  

 

METHODS:  With funding support from the AAA Foundation for Traffic Safety, all available medical and test-

ing data from a sample of reported drivers, age 50+, from 2001-2005 (n = 4,100) was collected from microfilm 

and analyzed relative to retrospective/prospective crash data and final licensing outcome. Only the most basic 

vision data was included in a 2008 project report published through AAAFTS. The current presentation will re-

view all available vision information, including specific diagnoses, acuity, visual fields, etc. 

 

RESULTS: The presentation will highlight shortcomings in the driver evaluation system, such that incomplete 

and/or inconsistent data were used in many cases to determine driver license status. A grading system for data 

quality will be discussed. 

 

CONCLUSIONS: While Missouri has an effective voluntary reporting and review system for older drivers, the 

current means to collect and review vision data is flawed. A number of recommendations will be discussed to 

improve data flow and quality for this State and others. 

 

Biography 

Dr. Kathleen "Kate" Boland, Clinical Assistant Professor in Primary Care and Community Services, is another 

welcome new addition to the full-time faculty of the College of Optometry. Dr. Boland has served as preceptor 

and instructor (part-time) in the College, including the Harvester Eye Center, since receiving her O.D. from the 

UM-St. Louis College of Optometry in 2002. She has a diversity of interests including primary care, children's 

vision, low vision and geriatric care, along with a desire to pursue scholarship in these areas. Dr. Boland has 

futhered her clinical experience most recently by participation in Lighthouse for the Blind workshops and by 

working with Dr. Maino at the Kansas City Veteran's Administration Medical Center. In addition to her service 

as preceptor in the Center For Eye Care, Dr. Boland will serve as course coordinator for the Geriatric and Low 

Vision courses.  

 

Thomas M. Meuser, Ph.D., is a Clinical Psychologist with specialized training in Geropsychology, and he serves 

as the Director of the Gerontology Graduate Program in the School of Social Work at the University of Missouri 

ï St. Louis (UMSL). He is an Associate Professor of Social Work and Gerontology at UMSL, and his position 

involves a mix of administration, graduate teaching, community outreach, and research. Dr. Meuser also holds a 

secondary faculty appointment in Psychology. 

 

Dr. Meuser teaches three courses on the graduate level (Gerontological Assessment; Interviewing  Older Adults 

& Life Review; Dying, Grief & Death in Older Adulthood). 

 

Dr. Meuser earned his Bachelorôs Degree in Psychology in 1986 from the College of the Holy Cross in Worces-

ter, Massachusetts, and his Doctorate in Clinical Psychology in 1996-7 from the University of Missouri ï St. 

Louis.  
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OBJECTIVE : Evaluation of new vision technologies is an important public 

health concern  as an increasing array of technologies designed to improve 

vision and quality of life make their way to the market.  One important factor 

in evaluating these technologies is understanding the impact on complex visual 

tasks such as driving.  Due to the need to provide a vision limited driving envi-

ronment, meeting the requirements in a driving simulator has previously been a costly exercise; however, with 

the advances in display technology, more cost effect methods are now available.   The objective of this paper is 

to  assess the effectiveness of a new protocol and salable simulator configuration on detecting visual perform-

ance differences in drivers. 

 

METHODS : Utilizing the NADS-2 configured with a spatial resolution with respect to the subject of 0.5 min-

utes of arc and a glare generation device, visual performance pilot data was collected from 22 subjects wearing 

two different contact lenses.  Each subject drove twice with each lens: once with glare from oncoming vehicles 

and once without glare.  Over the course of the approximately 45 minute drive, subjects encountered a variety of 

road signs with various contrast ratios and information content, stationary hazards on the road surface, and mov-

ing hazards that cross the vehicles path.  Additional scenario design and simulator configuration details will be 

provided in the paper.  Subjects also underwent a series of traditional eye exams with each contract lens.  De-

pendent measures from the simulator include sign recognition accuracy and distance, detection and response to 

stationary hazards in the road, and reaction time and response to moving hazard on the roadway.  Data was ana-

lyzed with respect to type of contact lens , corrected visual acuity and contrast sensitivity found with the two 

different contact lens designs.  

 

RESULTS: Analysis of this data revealed that even with the small sample size, significant differences could be 

found between the two contract lenses and with and without glare.  The most interesting result was that showing 

that with one contact lens, an incurring car was detected and responded to at a significantly smaller angular size.   

Additional differences between the lenses were also found for number of signs correctly identified as well as 

stationary hazards detected.  Differences are also presented relative to other visual differences between subjects. 

 

CONCLUSIONS: Based on the analysis of this pilot data, it is clear that this configuration can be used to assess 

differences in visual performance.  The success with this configuration has already led to the design of a display 

system for integration into the NADS MiniSim that offers a very cost effective and easily deployable vision test-

ing and research platform for studies to explore visual acuity, contrast sensitivity and glare. There are a number 

of important considerations that should be addressed for future research based on the findings from this study.  

One consideration is that with the use of a glare source associated with oncoming vehicles, timing of the vehicle 

relative to the signs and hazards is critical and scenario design must accommodate differences in when individual 

drivers will be engaging with the events.   

 

Biography 

Dr. Timothy L. Brown  is the senior team leader for the Cognitive Systems laboratory. He has eleven years of 

research experience in transportation human factors. His academic and research career has focused on in-vehicle 

systems, warning systems, medical considerations in driving, and modeling driver performance. Dr. Brown is the 

author of over a dozen journal articles, conference papers, and technical reports, and a recipient of the Jerome H. 

Ely Award for the best article published in Volume 44 of Human Factors for 2002. He has also taught classes in 

engineering economics and cognitive human factors. Particular areas of expertise include function analysis, 

analysis of driver behavior, simulation and modeling, in-vehicle warning systems, evaluation of in-vehicle sys-

tems, and driving simulation. 
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Methods of Predicting Visual Performance in Driving Situations 
 

Objective 
Specifications for lighting systems used in the driving environment are based on limited 

empirical experimental evidence as well as the consensus of practitioners and experts in-

volved in standards-making bodies. The extent to which factors such as driver age or visual function are consid-

ered in final versions of such specifications might often only be understood qualitatively. Several models for 

characterizing visual performance for specific visual tasks and by different populations exist, but little is known 

about if and how well such models can be applied to conditions experienced while driving. 

 

Methods 
Two models for characterizing visual performance, one for on-axis visibility (Rea and Ouellette, 1991) and an-

other for peripheral visual detection (Bullough and Van Derlofske, 2004), were used to generate predictions of 

the speed and accuracy of visual processing under conditions utilized in several laboratory and field studies per-

taining to lighting and visual information such as signage in transportation applications. 

 

Results 
When applied appropriately (e.g., using on-axis models for on-axis visual tasks, and off-axis models for off-axis 

tasks), published computational models such as those of on- and off-axis visual performance can work well for 

predicting visual performance under a wide range of viewing conditions and for different populations (such as 

different age groups). Strong correlations between modeled and observed visual performance were found in a 

number of studies with diverse experimental methods. 

 

Conclusions 
The results bode well for the systematic use of models such as those investigated in the present paper for evaluat-

ing the impact of different lighting alternatives on visibility for a wide array of visual tasks. Specifications for 

lighting systems used in the driving environment could perhaps be made in terms of visual performance rather 

than in terms of light level as is presently the case. When empirical experimental evidence is still required to 

justify a particular lighting approach, the modeling techniques described here will help to formulate efficient 

testing of hypotheses. 

 

Biography 

B.S., computer science, Rensselaer Polytechnic Institute, 1991;M.S., communication and rhetoric, Rensselaer 
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Ph.D., multidisciplinary science, Rensselaer Polytechnic Institute, 2004 
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state lighting, technology transfer. He is a member of the Illuminating Engineering Society of North America, 

Society of Automotive Engineers, Council for Optical Radiation Measurements, Transportation Research Board, 

International Municipal Signal Association.  He has published  more than 170 journal and magazine articles, 

book chapters, conference papers and technical reports including over 70 peer-reviewed publications, and nearly 

40 publications co-authored with students. He has received the New York State Governor's Award for Energy 

Excellence, 1994, Mohawk Chapter of the Society for Technical Communication Award of Excellence, 1999, 

2004, Chartered Institution of Building Services Engineers Walsh-Weston Award, 2003, 2004, 2007, Illuminat-

ing Engineering Society of North America, Fellow Designation, 2005, Transportation Research Board Work 

Zone Traffic Control Committee, Best Paper, 2008 
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A Paradigm for Assessing Threat Detection & Local Area Awareness for Vehicle 

Research and Design 

James Davis, Gabriella Larkin, Kelvin Oie, & Victor Paul  

 

OBJECTIVE : Local Area Awareness (LAA) in a military operational environment, 

analogous to the concept of Situation Awareness (SA) (Endsley & Garland, 2000), is a key construct in achiev-

ing secure mobility - defined as the capability of the Soldier-system to traverse terrain in a manner that meets 

mission demands while sustaining a real-time understanding of the environment local to one©úÊs vehicle and 

platoon (McDowell et. al., 2009). As technology advances, automated systems are being integrated into vehicle 

design with the intention to, among other things, facilitate greater SA and LAA - e.g., adaptive cruise control 

(Ioannou & Chien, 1993) and semi-autonomous driving systems (Davis et al., 2008). With the addition of auto-

mated systems to assist with primary driving functions, the driver©úÊs task loading is augment in way that lends 

itself to a more supervisory role, as opposed to that of a vehicle operator. In this case, the driver©úÊs primary 

function is to monitor operation of the semi-autonomous driving system and monitor the local environment for 

objects critical to the completion of the mission. In addition, emerging network centric capabilities and technolo-

gies provide operators with a possibly more efficient means of communicating information regarding their local 

environment. This abstract outlines a threat reporting paradigm that provides a naturalistic means of embedding 

LAA assessments into secure mobility tasks.   

 

METHODS : The paradigm for embedded LAA assessments was analyzed in the context of a semi-autonomous 

driving task.  While traversing a simulated environment, participants were tasked with observing and reporting 

key features of threats in their environment using a Graphic User Interface (GUI). For each report participants 

pressed a button identifying the: (1) beginning of a report; (2) type, (3) quantity and (4) location of the threat; 

and (5) the completion of a report. Timing and accuracy data was collected for each (button press). Vehicle mo-

tion was created using a 6-DOF ride motion platform. 

 

RESULTS: Preliminary analysis (n = 4) on the time course of the entire report indicated differential temporal 

components associated with the operator©úÊs ability to identify key features of the threats. For example, partici-

pants generally identified the relative location first, type second and quantity last.  The paradigm also revealed 

differences in the participant©úÊs ability to discriminate between specific aspects of threats identified ©úñ i.e., 

participants identified the type and quantity for soldiers and insurgents faster than for civilians (~1 second). Data 

collection is ongoing and is expected to be done for an N of 20. 

 

CONCLUSIONS: The threat reporting paradigm GUI provided a naturalistic means of assessing aspects of 

LAA within a secure mobility task. The paradigm offered a streamlined data collection process that clearly de-

lineated the boundaries within report parameters and provided a means through which to standardize reports and 

associated measures, such as response time and accuracy. This research aims to understand LAA in operational 

environments and apply rigorous and systematic analytical techniques to better inform system design.  

 

Biography 
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OBJECTIVE:  Recent studies suggested that visuo-motor performance may be enhanced by explicitly guiding 

the viewer©úÊs gaze to task-relevant locations. Our intention was to determine whether this goal might be 

achieved using unobtrusive gaze guidance techniques. Specifically, we hoped to either optimize tunnel naviga-

tion by novices by promoting steering along the optimal path, or to deteriorate expert performance by distracting 

the expert driver©úÊs attention to suboptimal locations such as off-tangent points in curves. 

 

METHODS:  In the current study, we present an experimental environment in which viewers are immersed in a 

virtual tunnel populated with navigation targets and obstacles along the main trajectory, as well as objects, dis-

plays, and traffic signs along the tunnel walls. The subjects©úÊ task is to accurately and quickly drive across all 

navigation targets. During navigation, eye movements are recorded, as are data from the controls (joystick, 

wheel,©úĤ). By using ray casting with the currently recorded x-y gaze coordinates and the virtual camera position 

as point of origin, accurate gaze-contingent manipulation is achieved. On each frame, features in the visual scene 

are recorded and used in real-time to control gaze-capturing events in the tunnel. 

 

RESULTS: Gaze guidance effects were observed in terms of immediate oculomotor and steering responses, and 

also in terms of increased speed of learning for novices and rate of deterioration for expert drivers.  

 

CONCLUSIONS: Gaze guidance constitutes a promising technique for shaping both the learning phase and the 

skilled execution of navigation and driving tasks.  

 

Biography 

Dr. Peter De Graef (47) is a perception pychologist at the Laboratory of Experimental Psychology at the Univer-

sity of Leuven, Belgium, where he also teaches cognitive ergonomics. He received his Phd in Leuven, after ob-
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the use of eye tracking. Ever since, he has used this method to investigate the ongoing perceptual and cognitive 

processes involved in the visual exploration and recognition of scenes and objects. Recently, his work has fo-

cused on determining how visual attention can be measured, captured and guided in visual tasks of varying com-

plexity. 
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OBJECTIVE:  Useful Field of View (UFOVÂ®) refers to the area of the visual field where one can extract in-

formation in a brief glance. Previous studies have shown that reductions in UFOV lead to an increase in automo-

bile crash risk. It is also known that UFOV performance can be improved using computer-based adaptive train-

ing. It was recently reported that UFOV training reduced at-fault crash rates in the 5 year period following train-

ing. The long-term goal of the current study is to investigate whether these findings generalize to a large popula-

tion of older automobile insurance policyholders. The first stage of this study was to determine if baseline visual 

performance on a range of tasks is correlated with previous crash history and to confirm that training improves 

performance on these tasks.   

 

METHODS:  Allstate Insurance partnered with Posit Science to offer the InSight visual training program to a 

subset of members residing in Pennsylvania. InSight is a computer-based program developed based on findings 

from brain plasticity research. It was designed to improve the speed and accuracy of visual processing and ex-

pand visual attentional capacity. It contains five exercises including the latest version of UFOV training. A mass 

mailing was sent to 100,000 Allstate automobile policyholders aged 50 and over. Approximately 8% requested 

the software and 51% of those receiving the software started the training (N = 4036, mean age 60.7, 54% male). 

Usage data was reported electronically to Posit Science via the internet. Driving history was obtained from 

Allstate records. Data from Posit Science and Allstate were matched and anonymised by a third party for analy-

sis.  

 

RESULTS: Pre-training baseline performance on the InSight tasks was correlated with crash history over the 

previous 3 years. Lowest quintile performance was associated with a twofold increase in crash incidents. This 

result is consistent with previous research from randomized-controlled studies. Almost half of the participants 

had at least one assessment in the highest risk quintile. Training improved performance on the InSight tasks, thus 

reducing an established crash risk factor.  

 

CONCLUSIONS: This study has shown that the findings from randomized controlled studies generalize to a 

broad population of automobile policyholders. It established an association between poor performance on In-

Sight visual training tasks and crash history, and demonstrated that people who train at home can improve per-

formance on such tasks and thus lower this particular measure of crash risk.  The prospective relationship be-

tween reduction of this measure of crash risk and observed reduction of actual recorded crashes is now under-

way.  The study highlights the potential for improving driving safety in the community of older drivers.  

 

Biography 

Dr. Delahunt received a Bachelor of Science in Psychology from Lancaster University, UK, in 1996. He earned 
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effects of aging.  



 

 21 

Ann M. Dellinger, PhD, MPH 

Centers for Disease Control and Prevention 

National Center for Injury Prevention and Control  

Atlanta, GA  

 

 

The Issue Of Older Drivers From A Public Health Perspective: In-

jury Burden, Risk And Prevention Strategies 

 

PURPOSE: Describe the issue of older drivers and safety using the four-

step public health approach.  

 

METHODS: Public health problems in general and motor vehicle injury specifically, can benefit from a struc-

tured approach to prevention. Moving from a position of discovery, (1) define the problem, (2) identify risk and 

protective factors, (3) develop and test prevention strategies, to delivery, (4) ensure widespread adoption of dem-

onstrated effective strategies. 

 

RESULTS: Public health burden can be measured in a variety of ways, the number of deaths, injuries, disabili-

ties or years of potential life lost, as well as death or injury rates. Additionally, by disparities in these measures 

by groups defined by age, race, sex, road user type (driver, pedestrian), etc. These measures can place older 

driver safety in the context of other causes of death in this age group. Risk and protective factors such as multi-

ple medication use and self-restriction of driving further our understanding of the issue and guide choices of pre-

vention strategies. When strategies are found effective in reducing risk or burden, the expected preventable frac-

tion can be calculated and the expected lives saved can be estimated. 

 

CONCLUSIONS: The goals of public health in the area of older driver safety include reducing deaths and inju-

ries among older drivers and other road users while maintaining safe mobility. Motor vehicle-related deaths and 

injuries are largely preventable with the adoption of effective strategies for the driver, vehicle and roadway. 

 

Biography 

Ann M. Dellinger, Ph.D., M.P.H., serves as epidemiologist and team leader, Motor Vehicle Injury Prevention 
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Visual Field Defects May Not Affect Safe Driving 

 

 

OBJECTIVE:  To determine the effects of visual field defects upon safe driving. 

 

METHODS:  A random sample of 109 drivers found to have visual field defects that rendered them unfit to 

drive according to the QC medical standards was analysed in order to determine if specific characteristics could 

be used to identify those drivers who can, or cannot, demonstrate safe driving despite their handicap.  Visual 

field tests, the medical dossier demographic data and evaluation results were analysed. 

 

RESULTS: The QC evaluation process eliminates drivers with neglect or cognitive limitations affecting driving.  

All the drivers with a visual defect who began the evaluation process passed.  The type and the degree of visual 

defect had no influence on safe driving.  Sex and age also had no influence although female drivers were over-

represented in the group that decided not to request evaluation.   

 

CONCLUSIONS: Drivers with the capacity to compensate for their visual field handicap are capable of driving 

safely.  The type and degree of the visual field defect have no impact upon safe driving for the driver who is ca-

pable of compensating.  Age and sex also have no impact although female drivers are more likely to not under-

take the evaluation process. 

 

Biography 

Doctor Dow occupies the position of Medical Advisor on Road Safety at the Société de l'assurance automobile 

du Québec 

 

He holds degrees from the Royal Military College, Concordia University, Université Laval and the University of 
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After practising emergency medicine in various Quebec City hospitals and a period of family practice in Beau-

port he became the head of the Billing Analysis Service at the Régie de l'assurance maladie du Québec before 

transferring to the SAAQ in 2004.   

 

His principal activities concern the modernisation of the laws and regulations governing access to a driver's li-

cence, road safety awareness programmes in the health sector, the development of assessment means for cogni-

tive deficiencies and the different problems associated with the aging driver and the introduction of methods for 

evaluating driver fitness.   He is the primary investigator for the SAAQ study on the effect of the severity of dis-

ease on accident risk that is examining the driving and medical records of all 5000000 drivers in Quebec. 

 

Doctor Dow was the Chair of the Medical Advisory Committee of the Canadian Council of Motor Transport 

Administrators (2004-2008), a member of the Scientific Editorial Board for the Canadian Medical Association 

for the 7th Edition of the CMA guide: Determining Medical Fitness to Operate Motor Vehicles and he is the Ca-

nadian medical representative on the American Association of Motor Vehicle Administrators Driver Fitness 

Working Group.  He has participated in several working groups on the medical aspects of road safety with or-

ganisations such as NHTSA and AAAFTS.  He was the chairman of the working group that produced the Que-

bec College of Physicians' practice guide on the medical evaluation of drivers (2007) and the Collegeôs CME 

programme based upon the guide (2009). 
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New Light Sources, Automotive Lighting, And The Purkinje Shift 

 

CONTEXT:   Prior to the mid 1980s, virtually all vehicle lighting used incandescent 

sources.  The spectral power distribution of incandescent sources can be changed in only 

minor ways, and filtering is therefore the only practical option for modifying the color of incandescent lamps.  In 

recent years, new light sources have been adopted in automotive lamps that offer more options for spectral out-

put.  High-intensity discharge (HID) sources have been used in headlamps, and light-emitting diodes (LED) have 

been used in signal lamps and headlamps.  Because of the more flexible spectral options, it has become more 

important to understand how the spectrum of light from automotive lamps affects driversô visual performance.  

In particular, it has become important to understand the roles of rod and cone receptors in night driving, and how 

the differing spectral responses of those receptors may influence the overall effectiveness of automotive lighting, 

including both exterior and interior lighting. 

 

OBJECTIVES:   The objective is to review a variety of empirical results and describe the implications of those 

results for how the light from automotive lamps should be measured.  In particular, the results are relevant to the 

implications of the difference in spectral sensitivity between rod and cone receptors (the Purkinje shift) for auto-

motive lighting.  

 

METHODS:   This presentation will review several experiments that have measured driversô nighttime visual 

performance on the road and on test tracks.  The primary independent variables are the intensity and spectral 

power distribution of the various light sources involved.  The dependent measures of interest include seeing dis-

tance to pedestrians, masking of stimuli by sources of glare, conspicuity of signal lamps, and ratings of discom-

fort from glare.  Analysis includes photopic and scotopic photometric measures of the light stimuli. 

 

RESULTS:  Seeing distance to pedestrians is related most strongly to photopic measures of light.  Scotopic 

measures do not predict seeing distance, but are predictive of driversô ratings of several subjective phenomena.  

The effects of spectral power distribution on discomfort glare are not fully accounted for by either photopic or 

scotopic photometry. 

 

CONCLUSIONS:  Photopic photometry is a good predictor of the effect of light from automotive lamps on the 

objective visual performance of drivers.  This suggests that cone photoreceptors play the dominant role in this 

performance.  Traditional (photopic) photometry is therefore appropriate for specifications relevant to head-

lamps.  For conspicuity of signal lamps, other measures may be appropriate and should be further investigated. 
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sity of Michigan in 1989.  His research experience is in the human factors of driving, with an emphasis on visual 

perception.  His recent work has been on how driver vision can be improved by innovations in traditional vehicle 

systems, such as headlamps and mirrors, and by the introduction of new systems, such as infrared night vision 

systems and camera-based rear vision systems. 

 



 

24  

Rob Gray, PhD 

Associate Professor/Program Head   

Arizona State University 

Mesa, AZ 

 

 

Multisensory Rear-End Collision Warnings During Cell Phone Use 
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OBJECTIVE:  This study examined the effectiveness of rear-end collision warnings presented in different sen-

sory modalities while drivers were engaged in cell phone conversations in a driving simulator. 

 

METHODS:  Sixteen participants in a driving simulator experienced three collision warning conditions (none, 

tactile and auditory) in three different conversation conditions (none, simple hands-free, complex hands-free).  

Driver reaction time was captured from warning onset to brake initiation (WON2B).   

 

RESULTS: WON2B times for auditory warnings were significantly larger for simple conversations as com-

pared to no conversation (+148ms) while there was no significant difference between these conditions for tactile 

warnings (+53ms).  For complex conversations, WON2B times for both tactile (+146ms) and auditory warnings 

(+221ms) were significantly larger than during no conversation. During complex conversations tactile warnings 

produced significantly shorter WON2B times than no warning (-141ms). 

 

CONCLUSIONS: Tactile warnings are more effective than auditory warnings during both simple and complex 

cell phone conversations. These results indicate that tactile rear-end collision warnings have the potential to off-

set some of the driving impairments caused cell phone conversations. 
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Improving Transportation Safety ï The Role of Naturalistic Driving Data 

 

 

Abstract 

Historically, crash databases have been used to identify crash causation, and controlled 

experimental studies have been used to determine human behavior and populate driver models.  Naturalistic 

Driving Data is a relatively new tool that has the potential to greatly improve transportation safety by providing 

new insights into crash causation and driver behavior.   Large-scale naturalistic driving studies are being 

planned in the light- and heavy-vehicle arenas in the United States, Sweden, Europe, Japan, and other countries.  

As these studies become more common, new challenges arise for transportation professionals and researchers 

on how to effectively access and use these data.  For example, the upcoming SHRP2 Naturalistic Driving Study 

is expected to result in a petabyte of raw data storage and contain 4000 years of driving data.  

 

This talk will discuss:  

¶ what naturalistic driving is, 
¶ how naturalistic driving fits into the transportation safety agenda, 
¶ example new insights can be gleaned with these data, 
¶ some of the challenges with using these data and tools that can help, 
¶ the SHRP2 Naturalistic Driving Study, and 
where to access existing naturalistic data. 
 

Biography 
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Can Pedestrians Make Correct Street-Crossing Decisions With Impaired Vi-

sion 

S.E. Hassan, G.D.Barnett, A. J. Moore, R.W. Massof.   

 

OBJECTIVE:  When crossing an unsignalized street, pedestrians must judge whether or not the gap in vehicular 

traffic is of sufficient duration to allow them to reach the other side of the street or splitter island before the next 

approaching vehicle reaches them.  Little is known however how well pedestrians can judge differences in gap 

duration based on using both visual and auditory information compared to judgments made with only visual in-

formation.  The aim of this study was to determine the accuracy of normally-sighted and visually impaired pe-

destrians at making correct street-crossing decisions using both visual and auditory information compared to 

using visual information alone. 

 

Methods:  Using a 5 point rating scale, safety ratings for vehicular gaps of different durations were measured 

along an unsignalized, two-lane street of one-way traffic.  Safety ratings were collected from 12 normally 

sighted and 10 visually impaired subjects for 8 different gap times under two sensory test conditions: (i) vision 

and hearing; and (ii) vision only.  A subjectôs street crossing decision was classified as being ñsafeò when the 

subjectôs street crossing time was less than the gap time.  The converse was true for ñunsafeò street crossing de-

cisions.  The percentage of correct street crossing decisions (ie.  correctly identifying ñsafeò and ñunsafeò trials) 

was determined for each subject group, gap time and sensory condition. 

 

RESULTS: We found that on average (ie.  across all gap times), under the sensory condition of vision and hear-

ing, normally-sighted and visually impaired subjects made correct street-crossing decisions 78% and 74% of the 

time respectively.  Under the sensory condition of vision only, normally-sighted and visually impaired subjects 

made on average correct street-crossing decisions 73% and 77% of the time respectively.  We found no signifi-

cant difference in the percentage of correct street-crossing decisions between the normally-sighted and visually 

impaired subjects under the sensory conditions of vision and hearing (p>0.05) and vision only (p>0.05).  We also 

found that performance for both subject groups under both sensory conditions changed as a function of gap time.  

In general, the level of accuracy for both subject groups was significantly worse for gap times that were either 

one second shorter or longer than the minimum time required for a safe crossing. 

 

CONCLUSIONS: Our analysis of the data suggests that in our controlled street environment, visually impaired 

pedestrians can make safe street-crossing decisions like those of normally sighted pedestrians using either their 

impaired vision and (normal) hearing or simply using only their impaired vision.  Our data also suggests that the 

reliability of using available sensory information in the environment for making street-crossing decisions de-

pends on how far away the approaching vehicle is from the pedestrian. 
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Where is Basic Attention Research Driving Us Next? 

 

PURPOSE: Visual attention is a critical cognitive component of driving. From a 

visual attention point of view, driving involves two well-studied tasks: visual 

search and multiple object tracking. Visual search refers to finding a target item 

in a cluttered background, e.g. detecting a road sign. Multiple object tracking 

refers to an experimental paradigm in which observers follow a set of independently moving target objects 

among a set of identical distractor objects for several seconds or minutes. I will briefly review relevant findings 

from these two domains, then present recent work in which we demonstrate that multiple object tracking per-

formance is disrupted by telephone conversation in exactly the same way as driving performance. 

 

METHODS : Participants performed MOT under single- or dual-task conditions. Dual-task conditions included: 

engaging in a telephone conversation with an experimenter; narrative comprehension of an audiobook, with post-

test; shadowing a list of words read by an experimenter; and generating words starting with the final letter of 

words read by the experimenter. 

 

RESULTS: Neither narrative comprehension nor shadowing impaired MOT performance relative to the single-

task baseline, indicating that neither listening nor speaking per se interfere with visual attention. However, both 

conversation and word generation did disrupt MOT performance. 

 

CONCLUSIONS: Telephone conversation, or more specifically generating verbal content , disrupts visual at-

tention processes as measured by MOT. Since these results mirrored those obtained with driving simulators, we 

argue that MOT has some validity as a proxy for the core attentional skills involved in driving. Currently, we are 

beginning a set of studies correlating MOT and visual search with simulator performance and actual driving per-

formance. 

 

FUNDING SOURCE: National Institute of Mental Health 
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 Basic Scene Understanding And Navigation With A Bionic Camera 

KristÃ³f Karacs/Budapest Ã• kos Kusnyerik/Budapest MihÃ¡ly RadvÃ¡nyi/Budapest 

TamÃ¡s Roska/Budapest 

 

OBJECTIVE:  We aim to create a system that is capable of recognizing basic real-

world situations that one faces in traffic either when driving a car or riding a bike or as a pedestrian via a bionic 

camera. Although there are a great variety of situations a driver has to face and make corresponding decisions, 

these situations are constrained semantically to a great extent. These constraints make the basic understanding of 

the possible scenes feasible. Nevertheless, the need for short reaction time makes real-time video processing 

capability inevitable. 

 

METHODS:  The bionic camera we use is based on a cellular visual microprocessor that is parallel to a great 

extent. For video processing tasks this array processor can achieve TeraOps computing speed with low power 

consumption. Inspires by the cognitive process of human vision we embed the semantic relationships of the 

situations into the spatiotemporal recognition process of object primitives, enabling mutual influence between 

them and the simultaneous use of high level knowledge and low level geometric information. 

 

RESULTS: We implemented a prototype system using the award winning Bi-i visual camera computer. We 

have built a database of video flows in typical situations, and created algorithms that extract crucial information 

to make decisions concerning navigation and orientation. We have already identified a dozen of important situa-

tions; among the situations we dealt with the first one that is applicable for driving is the approach of a pedes-

trian crosswalk. The algorithm we created for this recognition task is able to identify the crosswalk painting on 

the road based on color information and texture pattern. We tested the algorithm on 43 test records taken at dif-

ferent places and under different light conditions (31 with crosswalks and 12 without). Among the test cases we 

had 3 false negatives and 1 false positive. The algorithm can process the input video flow with a frame-rate of 15 

frames/sec, enabling a warning message in under a second. 

 

CONCLUSIONS: A bionic navigation and orientation aid for visually impaired persons is being built based on 

a cellular visual microprocessor using semantic embedding. The first function implemented for the prototype 

system is presented here. We plan to extend the capability of the system to enable the recognition of dozens of 

typical situations. The low power compact device can be used in a car, on a bike or while walking. 
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OBJECTIVE:  To determine visual and cognitive predictors for failure to stop at stop-signs within an older 

population. 

 

METHODS : 1425 drivers aged between ages 67 and 87 residing in Salisbury Maryland were enrolled in a longi-

tudinal study of driving. At baseline, the participants were administered a battery of vision and cognition tests, 

and demographic and health data questionnaires. Five days of driving data were collected with a Driving Moni-

toring System (DMS) installed in their cars, which obtained data on stop signs encountered and failure to stop at 

stop signs. Driving data were also collected one year later (Round two). The outcome, number of times a partici-

pant failed to stop at a stop sign at round two, was modeled using vision and cognitive variables as predictors. A 

Negative binomial regression model was used to model the failure rate. 

 

RESULTS: Of the 1241 who returned for Round two, 1167 drivers had adequate driving data for analyses and 

52 did not encounter a stop sign. In the remaining 1115, 15.8% failed at least once to stop at stop signs, and 7.1% 

failed to stop more than once. Rural drivers had 1.7 times the likelihood of not stopping compared to urban driv-

ers Amongst the urban participants, the number of points missing in the bilateral visual field was significantly 

associated with a lower failure rate. 

 

CONCLUSIONS: In this cohort, older drivers residing in rural areas were less likely to stop at stop-sign inter-

sections than those in urban areas.   It is possible that rural drivers frequent areas with less traffic and better visi-

bility, and may be more likely to take the calculated risk of not stopping.  In this cohort failure to stop at stop 

signs was not explained by poor vision or cognition.  Conversely in urban areas, those who have visual field loss 

appear to be more cautious at stop signs. 
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ContiGuard - How Blind Spot Elimination And Crash Avoidance Can Be Realized 

With Sensors And Sensor Fusion 

 

 

OBJECTIVE:  Enhance "virtual" vision and sensing to enhance the driver's ability to avoid crashes 

 

METHODS:  Object detection, sensing, tracking.  Intelligent Human - Machine Interfaces.  Sensor Data Fusion. 

 

RESULTS: Improved reaction time of the driver / vehicle.  Autonomous solutions for crash avoidance. 

 

CONCLUSIONS: Crashes and fatalities can be greatly reduced with ContiGuard Approach. 
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Visual Field Impairment in Glaucoma and Motor Vehicle Collision Risk 
  
PURPOSE: Research has suggested that patients with glaucoma report more driving diffi-
culty and may be at increased risk for motor vehicle collisions (MVCs) though, with respect 
to MVCs, well-designed studies have reported that such patients may pose no greater threat 
than other road users.  Yet, there may be some segment of this patient population that do 
indeed experience an elevated risk of MVCs.  The ability to identify such individuals using measures routinely 
available in clinical practice would provide physicians the ability to inform their patients regarding these risks.  
The objective of this study is to evaluate the association between specific visual field characteristics and MVC 
involvement in a cohort of glaucoma patients. 
  
METHODS: The study cohort consisted of individuals aged 55 or more who had been seen at least once between 
January 1994 and December 1995 in any of three university-affiliated ophthalmology and optometry practices 
specializing in the diagnosis and treatment of glaucoma. The International Classification of Diseases, Ninth Re-
vision, Clinical Modification (ICD-9-CM) codes 365.1 and 365.2 were used to identify all potentially eligible 
patients with glaucoma seen at each of these locations. The medical records of each potentially eligible patient 
were abstracted to verify the diagnosis of glaucoma and to obtain information on use of glaucoma medication, 
best corrected visual acuity in both eyes, and visual fields (either a 30-2 or 24-2 test) in both eyes.  To obtain 
additional information on demographic, driving, general health, smoking and alcohol use a telephone survey was 
conducted. Information regarding all MVCs that occurred between January 1994 and June 2000 wherein the 
study subject was the driver was obtained from the Alabama Department of Public Safety.  
  
For each patient, the first visual field during the observation period was separated into nine regions and the aver-
age threshold (TH), total deviation (TD) and pattern deviation (PD) values were obtained taking into account all 
available points in each region.  These average values in each region were then categorized by separating the 
worst 25% (i.e., ñimpairedò) from the remaining 75% (i.e., ñunimpairedò) of patients.  Poisson regression was 
used to calculate rate ratios (RRs) and 95% confidence intervals (CIs) for the association between TH, TD, and 
PD impairment in each region and the rate of MVC involvement adjusted for age, gender, race and visual acuity 
in the worse eye.   
  
RESULTS: The final study cohort consisted of 438 glaucoma patients and had a mean age of 72.8 years; 
slightly over half were female (55.5%) and white (60.5%), the remainder black.  Over the entire visual field TH, 
TD and PD impairment was associated with a non-significant 50%, 44% and 68% increase in the rate of at-fault 
MVCs, respectively.  However, once the visual field was separated into regions, significantly increased rates 
were observed for certain locations (i.e., inferior region) and were limited to specific measures (i.e., TD and PD).   
  
CONCLUSIONS: The results of this study suggest that characteristics of field impairment defined using famil-

iar clinical measures are associated with an increased risk of at-fault MVC involvement.  The practical implica-

tion of these results is that they can provide clinicians a marker or set of markers that can be used to potentially 

identify glaucoma patients at risk of MVC involvement.  

 

Biography 

Gerald McGwin,. is a Professor and Vice Chairman in the Dept of Epidemiology at the University of Alabama at 

Birmingham (UAB) School of Public Health.  He  has appointments in the Dept of Ophthalmology and Surgery 

(Trauma, Burns and Surgical Critical Care).  Dr. McGwin also serves as the Associate Director for Epidemi-

ologic Research in the UAB Center for Injury Sciences as well as the Associate Director for Epidemiologic and 

Biostatistical Services in the Dept of Ophthalmologyôs Clinical Research Unit.  Dr. McGwin obtained his under-

graduate degree in education from the University of Vermont in 1993, his masterôs degree from the Harvard 

School of Public Health in 1995 and his Ph.D. in epidemiology from UAB in 1998.  Dr.McGwinôs research fo-

cuses on the causes and consequences of acute, traumatic injuries, the etiology and impact of eye disease and 

vision impairment, and epidemiologic and biostatistical methodology.  Dr. McGwin has successfully collabo-

rated on several successful extramural grant applications, as principal investigator. He serves on grant review 

committees and  reviews for several scientific journals; he is an associate editor for the American Journal of Epi-

demiology. Dr. McGwin teaches graduate and medical students and residents and serves as  mentor for several 

clinical faculty who are pursuing degrees in the epidemiology. He has authored or co-authored over 300 peer-

reviewed manuscripts and regularly presents his research findings at national and international meetings.  



 

32  

James B. Nolan, PhD 

Director of Research 

Envision and Adjunct Associate  

Professor of Ophthalmology,  

University of Kansas, Department of Ophthalmology 

Wichita, Kansas 

 

 

Current Perspectives On Bioptic Driving: A Review Of State Licensure Regulations  

 

OBJECTIVE:  This project will serve as a review and up to date analysis of state driving 

regulations regarding laws governing the usage of bioptic telescopes for driving purposes.  

 

METHODS:  Published records regarding state licensure protocols were collected and verified through tele-

phone survey of Department of Motor Vehicle officials in all 50 states and the District of Columbia individually. 

 

RESULTS: An analysis of published driving laws and regulations from all 50 states and the District of Colum-

bia indicate a large variability in procedures, regulations, and standards regarding bioptic telescope usage in all 

states across the USA. 

 

CONCLUSIONS: An analysis of published driving laws and regulations from all 50 states and the District of 

Columbia indicate a large variability in procedures, regulations, and standards regarding bioptic telescope usage 

in all states across the USA. Reasons and implications for this variability will be discussed. Arbitrary restrictions 

regarding licensure protocols may be unnecessary. Anecdotal accounts from a low vision driver with 25 years of 

experience driving safely with the use of bioptic telescopes will also be included.   
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Ask Older Drivers: Dashboard Design ï A Qualitative Assessment 

 

PURPOSE: The instrument cluster format designs for vehicles of the future will be 

reconfigurable displays that can support a variety of user selections and preferences.  

There more older drivers on the road today than ever before and they are driving more 

miles per year than previous generations. Visual impairments and deficits in the processing of visual information 

are prevalent among older adults because conditions and diseases that negatively impact the visual pathway from 

eye to brain are common in later life. Even in those older adults relatively free of ocular or neurological condi-

tions, there are changes in visual capabilities that are part of the aging process. While understanding the psycho-

physical foundation of effective instrument cluster design is necessary to enhance the safety and performance of 

older drivers, what is equally important is an understanding of older driversô attitudes and beliefs regarding vehi-

cle instrumentation.  The purpose of this study is to address this issue. 

 

METHODS: A focus group methodology was developed to elicit preferences and attitudes of older drivers (Ó 

65 years old) about vehicle instrumentation and the formatting of instrument clusters in vehicles. Eight groups 

were organized with 6-12 persons per group.  Participants were representative of the ethnic/racial characteristics 

of north central Alabama.   All participants were legally licensed drivers in the State of Alabama, currently 

drove, and owned a vehicle.   Four groups represented the ñyoung-oldò (ages 65-74 years old) and 4 groups the 

ñold-oldò (Ó 75 years old); within this age stratification, 2 groups were men and 2 women.  A trained facilitator 

used a pre-planned script (i.e., list of topics for discussion) to stimulate group discussion. The discussion was 

audiotaped and transcribed and submitted for content analysis by experienced coders with established inter-coder 

agreement. 

 

RESULTS: Content analysis is in progress.  Comments by focus group participants were coded into several 

content categories (e.g., gauges, knobs/switches, color, location, symbols, font etc.).  Then each comment was 

categorized as having a positive descriptor (e.g., ñworks wellò, ñsimple to useò), negative descriptor (e.g., 

ñconfusingò, ñclutteredò), neutral (e.g., ñdoesnôt make any difference to meò), or not applicable (comment de-

scribing somethingôs existence with no positive, negative or neutral connotation).  Content categories are being 

examined with respect to frequency of comment type (positive, negative, etc.), including stratifications for age 

and sex. 

 

CONCLUSIONS: Results will provide guidance to engineers and designers of instrument format clusters for 

vehicles and will also inform the appropriate content and design of a large-sample survey of older drivers on this 

topic. 
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Visual Exploration In Patients With Homonymous Visual Field Defects 
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OBJECTIVE:  The visual field is considered to play an outstanding role regarding 
fitness to drive. Aim of this study was to assess the impact of homonymous visual 
field defects (HVFDs) on the passage of an intersection with cross road traffic under 
additional consideration of the visual exploration (use of eye and head movements). 
 
METHODS:  HVFDs (assessed by binocular SKP within the 90Â° visual field, 
stimulus III4e) as well as exploratory movements (assessed with eye and head track-
ing) were superimposed on the trajectories of the virtual vehicles on a temporal or 
spatial scale. The following parameters were visualized and analyzed: (i) if at all, and when yes, (ii) in which 
time-point/in which distance from the intersection, (iii) for how long regarding distance and time, a potentially 
collision-relevant vehicle was explored, and (iv) if exploration of collision-relevant vehicles resulted in a modifi-
cation of driving behavior (in terms of speed). 
 
RESULTS: 27 patients (10 female, 17 male, age range: 19-71 years) with HVFDs due to vascular brain lesions 
(time span after brain lesion al least 6 months) were examined. The control group included 16 normal-sighted 
subjects with similar age and gender distribution. 17 out of 27 patients were comparable to the normal-sighted 
collective regarding performance (number of accidents) in the passage of the intersection. Patients with left-sided 
HVFDs due to right-sided brain lesions had a worse driving performance in comparison to patients with right-
sided HVFDs. 
 
CONCLUSIONS: Location and extent of HVFDs per se seem to be inadequate in predicting the successful  
passage of an intersection under virtual reality conditions. 
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Simulator Studies Of Driving With Impaired Vision  
Eli Peli, Alex Bowers, Robert Goldstein, Aaron Mandel, Matthew Bronstad, and 
Amanda Albu  
 
Visual field loss may be expected to affect a driverôs ability to detect a potential colli-
sion or other driving-relevant objects.  Driving with hemianopia (the loss of half the 
field of vision) is prohibited in half the states and discouraged in others; however, it is 
permitted in some countries in Europe.  Recent studies of on-road driving with hemianopia suggest that many 
patients with hemianopia may drive safely (with or without field expanders).   In these studies, the main reasons 
for failing seem to be related to vehicle-control (lane position, steering) difficulties rather than detection failures.  
Central field loss (CFL), associated with age-related macular degeneration (AMD) and many other conditions, is 
treated in most jurisdictions as merely a loss of visual acuity without direct consideration of the impact of the 
central scotoma (blind area), or more specifically the position of the scotoma relative to the preferred retinal lo-
cus (PRL).  We have been studying driving with visual field loss in a simulator where the environment and sce-
narios are more easily controlled than in an on-road evaluation, and can be equally applied for all subjects.  For 
patients with hemianopia we found a wide variability in the ability to detect pedestrians in hazardous positions, 
with only 1 out of 12 subjects having detection rates at a (safe) level similar to that of normal controls.  Head 
scanning appeared to be an effective compensation at intersections (more head scanning was associated with 
better detection); however, there was wide variability in the amount of head scanning, with some subjects failing 
to scan to the blind side at 30% of intersections.  While statistically significant differences in vehicle control 
(lane position) could be found even between left and right hemianopes, the magnitude of the shifts in lane posi-
tion were generally small and may represent an increasing of the safety margin on the blind side. The patients 
with hemianopia also had a slightly more variable lane position and were out of lane more often than normally 
sighted drivers. For patients with CFL, we found increased reaction times to pedestrians in all locations; how-
ever, the greatest increases were at locations on the same side as the scotoma relative to the PRL.  These findings 
indicate that the detection performance of patients with CFL is affected not only by the reduced acuity, but also 
by the position of the central scotoma; in particular drivers with a scotoma to the right of the gaze point will have 
very long reaction times for pedestrians about to step off the nearside curb. 
 
Biography 
Dr. Peli is Senior Scientist and the Moakley Scholar in Aging Eye Research at The Schepens Eye Research Insti-
tute, and Professor of Ophthalmology at Harvard Medical School. He also serves on the faculties of the New 
England College of Optometry, Tufts University School of Medicine, and University of York, UK Since 1983 he 
has been caring for visually impaired patients as the director of the Vision Rehabilitation Service at the New 
England Medical Center Hospitals in Boston.  
Dr. Peli is a Fellow of the American Academy of Optometry, a Fellow of the Optical Society of America, a Fel-
low of the SID (Society for Information Display), and a Fellow of the SPIE (The International Society of Optical 
Engineering). He was presented the 2001 Glenn A. Fry Lecture Award by the American Academy of Optometry, 
the 2004 Alfred W. Bressler Prize in Vision Science (shared with Dr. R. Massof) by the Jewish Guild for the 
Blind, the 2006 Pisart Vision Award by the Lighthouse International, and the 2009 Alcon Research Institute 
award (shared with Dr. R. Massof). He was awarded an Honorary Degree of Master in Medicine by Harvard 
Medical School in 2002 and an Honorary Doctor of Science Degree from the State University of New York 
(SUNY) in 2006.  
Dr. Peli's Dr. Peli is a consultant to many companies in the ophthalmic instrumentation and devices area and to 
manufacturers of head mounted displays (HMD). He serves as a consultant , advising the National Institutes of 
Health, NASA AOS (Aviation Operations Systems) advisory committee, the US Department of Transportation - 
Federal Motor Carrier Safety Administration, and the National Highway Safety Administration - Physician 
Guide to Assessing and Counseling Older Drivers.  
Dr. Peli has published more than 140 scientific papers and has been awarded 8 US Patents. He edited a book 
entitled Visual Models for Target Detection with special emphasis on military applications and coauthored a 
book entitled Driving with Confidence: A Practical Guide to Driving with Low Vision (coauthored with Doron 
Peli). 
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Aging Drivers:  A Need For Developing Advanced Driver Workload Measurements 

 

Abstract: Changing demographics coupled with an increasing presence of in-vehicle in-

fotainment systems, vehicle telemetry, and vehicle automation are poised to present a 

number of unique challenges to automotive safety:  

It is well documented that older drivers suffer from a host of limitations from reduced 

functionality to increased medical impairment. Self-regulation is a key behavior 

observed among this cohort, making them largely safe drivers. Changing expectations regarding inde-

pendence and relative health in the aging boomer segment of the population may impact this pattern. 

Driver distractions have been around since the dawn of the automobile. Technologies such as cellular 

phones and navigation systems, however, present drivers with increasing levels of both overt and covert 

demands. As information connectivity continues to increase, further impacts on safety are likely.  

Assistive systems such as power steering and automatic transmissions have made the activity of driving an 

automobile physically easier. New features such as collisions mitigation, assistive cruise control and 

lane keeping assistance will continue to draw functionality away from the driver through increased 

automation. If successfully implemented, these features will fundamentally alter the attentional de-

mands of driving an automobile. Advanced driver workload management will be an important feature in 

managing these changing demands. 

 

The MIT AgeLab and New England University Transportation Center are working on developing the architec-

ture for a driver aware vehicle that detects changes in driver state, provides critical information on driver capac-

ity and attention to the vehiclesô safety systems, and offers feedback to the driver focused on promoting safe 

driving decisions. Monitoring visual attention is seen as a critical component of distraction detection and man-

agement. Our research suggests that tracking visual behavior may play a key role in detecting cognitive work-

load as well. This talk will showcase results from a series of studies that show how visual attention and periph-

eral physiology may be important measures in an overarching measure of driver workload. A unique view on the 

power that the eye may provide in detecting cognitive distraction and high levels of workload will be provided. 

 

Biography 

Bryan Reimer is the Associate Director of the New England Region University Transportation Center and a Re-

search Scientist in the MIT AgeLab. He holds a Ph.D in industrial engineering from the University of Rhode 

Island.  His research seeks to develop new methodologies to measure and assess human behavior in dynamic 

environments using measures such as visual attention, physiology, and biomechanics.  He directs simulated and 

field studies focused on how drivers across the lifespan are affected by and adapt to new in-vehicle technologies, 

different types and levels of cognitive load, and medical impairment.  His research considers how context-aware 

systems can be developed to enhance roadway safety and increase the independence of older adults.  Dr. 

Reimerôs research is supported by BMW, Ford Motor Company, AARP, Shire Pharmaceuticals and the US De-

partment of Transportation. 

 

http://web.mit.edu/agelab
http://ctl.mit.edu/utc
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Vehicle Cockpit Design that Accommodates Human Age-Related Perform-

ance Depreciation 

Thomas Seder, PhD, Michael Levy, Alexander Riegelman, Joseph Szczerba, GM, 

Research & Development 

 

The US Census Bureau pegs the 65 and older population at 37.4 million (12.4% of 

the population) in 2008.  Due to the demographic perturbation of the baby boom 

generation, this number is expected to grow to 71.5 M (20% of the population ) by 

2030.  Thus, it is essential that the human machine interface of automotive prod-

ucts accommodate age-related human performance depreciation, which includes; 

vision system changes, cognitive impairment, physical frailties, and hearing 

changes.  While design is typically guided via the tools of traditional User Centered Design, these methods are 

insufficient at uncovering the needs of aged drivers.  Consequently, we are developing a set of design guidelines 

for aged driver interfaces that is based in medical science.  After presenting an overview of these guidelines, we 

will present a visual interface design that accommodates contrast sensitivity loss, color space reduction, clutter 

sensitivity, increased accommodation time, reduced light gathering power, reduced visual field and increased 

glare sensitivity.  The design also features controls that were created and operate via the design-by-metaphor prin-

ciples.  These controls include the steering wheel, steering wheel controls, stalks, the shifter and door handles.  

Plans for user testing of the full interface in the R&D HMI Systems and Driving Simulator Facility will also be 

presented. 

 

Biography 

Alex is an interaction designer in the Human Interface group with the Vehicle Development Research Lab at GM.  

He is responsible for developing next generation interfaces that enable safer, more efficient and pleasurable hu-

man interactions with GM vehicle interiors.  This technical domain is comprised of User Centered Design process 

development, use of Design Language for brand differentiation and harmonious experience, in addition to the 

traditional focus of information management, display and control, and user human factors/usability testing.  Key 

areas of his work include:  creation of persuasive designs to modify driver behavior and performance and design 

of vehicle cockpits that accommodate age-related human performance depreciations. 

 

Alex graduated from Carnegie Mellon Universityôs Design School in lovely Pittsburgh Pennsylvania with a BFA 

in Industrial Design.  First interacting with General Motors through a sponsored class during school, he followed 

the class with an internship and was hired shortly after graduating in the summer of 2008.  He has been happily 

working at General Motors ever since.  
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In-Car Technology to Alert Attention Impaired Drivers    

 

PURPOSE: Older adults are overrepresented in fatal crashes per mile driven and 

attention impaired drivers show particularly elevated crash risk. We are evaluating 

unimodal and multi-modal alerting parameters for orienting to external targets by 

attention impaired drivers in different contexts. 

METHODS: We applied a variation of Posnerôs orienting of attention paradigm in 

non-demented older drivers with UFOV impairments and without impairments in a 

driving simulator setting. Alerting cues were presented in either a single modality or 

combination of modalities (visual, auditory, haptic). Several cue conditions 

(ñvalidò, ñinvalidò, ñneutralò, uncued) were employed, congruent with true positive alerts, false positive alerts, 

general alerts, and unalerted events. Following each cue, drivers discriminated the direction of a target (a Landolt 

square with a gap facing up or down) in the visual panorama.  

RESULTS: Drivers with and without UFOV impairments showed comparable response times (RTs) across the 

different cue types and alert modalities. Results showed that both groups benefited the most from auditory and 

auditory/haptic alerts, that the greatest benefit obtained when cues provided valid information, and that providing 

invalid spatial information is better than not cueing.  

CONCLUSIONS: A cognitive science approach in a driving simulator environment provides a fruitful method 

for examining how different alerts may influence speed of processing and attention in at risk drivers. Subsequent 

experiments are evaluating the effects of alerts in context, using hazard detection scenarios in the simulator set-

ting. We are also re-evaluating the potential benefits of visual cues in augmented reality displays for older driv-

ers in a simulator.  The results should help inform the design of alerting and warning systems in real vehicles. 

 

Co-investigators are Monica Lees, John Lee, Sean Vecera, Josh Cosman and Jeffrey Dawson 

This work is supported by the National Institutes of Aging 

 

Biography 

Dr. Matthew Rizzo is Professor of Neurology, Engineering and Public Policy at the University of Iowa. In Neu-

rology he is Vice-Chair for Translational and Clinical Research, Director of the Division of Neuroergonomics 

(http://www.uiowa.edu/~neuroerg/) and its laboratories which include a state of the art driving simulator (the 

SIREN) and two instrumented vehicles (ARGOS and NIRVANA), a senior member of the Division of Behav-

ioral Neurology and Cognitive Neuroscience, and a senior attending physician in the Memory Disorders Clinic. 

He is a graduate of Columbia University in New York City and the Johns Hopkins University School of Medi-

cine. He belongs to  the US Federal Drug Administration's Panel for Peripheral and Central Nervous System 

Drugs, the National Academy of Sciences Committee on Human-Systems Integration, and was appointed by the 

US Secretary of Transportation to the US Federal Motor Carriers Safety Administration's Medical Advisory 

Committee. He has advised the American Association of Automobile Administrators, the American Academy of 

Neurology, states of California and South Carolina, and governments of Australia, Canada and Sweden on devel-

oping licensing guidelines for impaired drivers and founded the biannual Driving Assessment Symposium 

(http://ppc.uiowa.edu/driving-assessment/2009/). He is also advising the US Army Research Laboratory Human 

Resources and Engineering Directorate (ARL/HRED) on its neurosciences research program. Dr. Rizzo has long

-standing research grant support from the US National Institutes of Health and the Centers for Disease Control 

and Prevention. Domains of research interest are outlined in two recent books (Rizzo and Eslinger, 2004; 

Parasuraman and Rizzo, 2007). He has also worked as a development executives at a New York City-based me-

dia company producing documentaries for major television venues. 

http://www.uiowa.edu/~neuroerg/
http://ppc.uiowa.edu/driving-assessment/2009/
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Trends in Automotive Speech Technology 

 

The automobile is designed to be safe to drive and speech interfaces can fit nicely 

into the driving experience.  Today, speech interfaces allow drivers to use speech to 

control music, phones, navigation systems, and other functionality, making it possi-

ble to be more productive while driving. But how usable are these interfaces and 

what is expected to change?  This presentation will analyze significant advances in 

automotive speech technology and will highlight the value of speech-enabled typ-

ing in the vehicle. 

 

Biography 

Dr. Thomas B. Schalk is Vice President, Voice Technology at ATX, a leading telematics service provider with 

customers that include Mercedes-Benz, Lexus, and BMW.  Dr. Schalk is responsible for guiding ATXôs voice 

technology strategy. He leads a speech group that focuses on advanced voice user interfaces that enhance the 

driving experience while minimizing driver distraction. Recognized as one of the top ten most influential leaders 

in the speech recognition industry by Speech Technology Magazine and author of the book, Speech Recognition: 

The Most Complete Practical Reference Guide, Schalk developed the technology used in the first speech recog-

nition product offered by Texas Instruments in the early 1980s. Dr. Schalk received his Ph.D. from the Johns 

Hopkins School of Medicine where he studied Auditory Physiology and a B.S. degree in Electrical Engineering 

from George Washington University. He holds numerous key patents in the areas of speech technology and 

speech applications including: voice activated dialing, speaker verification, barge-in, automotive speech control, 

speech-enabled account access, high noise speech recognition, voice navigation, speech database reduction tech-

niques and agent-assisted speech recognition.  He is considered an expert in acoustics and multi-modal interface 

design. Prior to joining ATX, Dr. Schalk was the CTO of Philips Speech Processing, and the CTO of Voice Con-

trol Systems. He has thirty years of experience in the speech recognition industry and is also past president of the 

Applied Voice Input/Output Society. 
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Overview of GM HMI Research  

with Emphasis on Automotive Enhanced Vision System 

 

 

Abstract:  

Enhanced Vision System (EVS) designers, leveraging transparent display technology, overlay sensor-

information system output onto the external world view to create a rendered world-real world fusion that im-

proves a userôs ability to perceive the real world, increasing situation awareness.  Two examples of EVS visual 

enhancements are the highlighting of context relevant landmarks and óextendingô the users visual response into 

the infrared (night vision).  In aviation, applications such as these have proven to increase pilot situational aware-

ness and assist flight task performance, making them a firmly established flight deck technology.  While similar 

technologies hold the promise of bringing parallel benefits to the everyday driver, Automotive EVS is current a 

nascent technology for numerous reasons.  In this presentation, the core and enabling technologies of a unique 

Automotive EVS system will be described, and several concept applications will be reviewed.  Subsequently, a 

set of issues that emerge from the nature of user-system interaction and the unique features human-system inte-

gration of the automotive domain will be discussed.     
 

 

Biography 

Tom is the Lab Group Manager of the Human Machine Interface group within the Vehicle Development Re-

search Lab at GM.  He is responsible for developing next generation interfaces that enable safer, more efficient 

and pleasurable human interactions with GM vehicle interiors.  This technical domain is comprised of User Cen-

tered Design process development, use of Design Language for brand differentiation and harmonious experience, 

in addition to the traditional focus of information management, display and control, and user human factors/ us-

ability testing.  Key research areas of his organization include:  development of an Enhanced Vision System 

based on a full windscreen HUD, creation of persuasive designs to modify driver behavior and performance and 

design of vehicle cockpits that accommodate age-related human performance depreciations. 

 

In addition to holding a PhD in Physical Chemistry from Northwestern University, Tom has an MBA from the 

University of Iowa.  He began his career at the Rockwell Science Center where he developed high energy den-

sity materials for use as propellants and chemical laser fuels.  From there he transferred to Rockwell Collins to 

lead organizations in the development of avionics HMI and display technologies. There, he ascended to the posi-

tion of Air Transport Director of Technology and Product Planning.  Tom then joined Guardian Industries Sci-

ence Center as the Director of Sputtered Films Technology, leading an organization charged with developing 

thin film optics technologies and products.  Finally, he was the Director of Advanced Technology at Guardian 

prior to joining GM in 2006.  
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Driving With Peripheral Visual Field Loss 
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OBJECTIVE:  Drivers with peripheral visual field loss (VFL) have been shown to have difficulty with some 

driving tasks, including maintaining speed and lane position and identifying potential hazards originating in the 

periphery. Previous studies have provided some evidence that drivers with VFL tend to compensate for limita-

tions in their peripheral fields. The objective of this study was to examine the feasibility of using the National 

Advanced Driving Simulator (NADS) to evaluate differences in simulated driving performance in participants 

with VFL and those with normal peripheral vision.  

 

METHODS:  Sixteen participants, 6 with horizontal visual fields of less than 100 degrees and 10 control partici-

pants with normal visual fields, completed a 12 minute simulated drive in the National Advanced Driving Simu-

lator (NADS).  The simulated drive included straight and curved sections of rural highways, lead vehicle braking 

events, merging on and off a freeway and an intersection incursion.  The simulator collected driving measures 

and a FaceLab 4.0 system recorded driversúÊ eye movements. 

 

RESULTS: The VFL and comparison group performed similarly on most driving performance measures exam-

ined.  The VFL group showed significantly greater lane position variability, particularly during the latter part of 

the drive.  This was particularly evident on curves, during merges on and off the freeway and during the final 

lead-vehicle braking event.  Later in the drive, participants encountered a hazardous event originating in the 

driverúÊs peripheral field: a vehicle on an intersecting roadway failed to stop at a stop sign. Ten participants 

responded by coming to a stop and six steered around the incurring vehicle. On average, the VFL group took 

longer to release the accelerator in response to the incurring vehicle.  Among those who stopped, the VFL group 

had a smaller time to collision indicating a smaller safety margin.  Both groups exhibited similar maintenance of 

speed throughout the drive; however, the VFL group members made significantly longer glances toward the in-

strument panel, possibly to monitor their speed. 

 

CONCLUSIONS: Participants with VFL showed greater variability in lane position and a delay in responding 

to an unexpected event during the simulated drive.  The VFL group exhibited greater lane position variability 

during the final lead-vehicle braking event, which may indicate that they used a steering strategy to avoid the 

hazard.  Given these driversúÊ potentially limited awareness of vehicles in the adjacent lane, this could be a 

risky choice.  Devices such as blind spot and lane departure warnings might improve the safety of drivers with 

VFL, and moving the speedometer to a position closer to the windshield might facilitate all driversúÊ ability to 

monitor vehicle speed by reducing the magnitude and duration of downward glances.  Overall, the results sup-

port the use of a motion-based simulator to evaluate driving performance in those with VFL in a safe, controlled 

environment.  

  

Biography 

Kathy Sifrit is a research psychologist in the Behavioral Safety Research Office of the National Highway Traffic 

Safety Administration.  She has a PhD in Human Factors Psychology from Wichita State University and has 

spent the past ten years in research on older driver safety and performance.  



 

42  

Janet P. Szlyk, PhD 

The Chicago Lighthouse for People Who Are Blind or Visually Impaired 

Department of Ophthalmology &  

Visual Sciences,  Psychology & Bioengineering 

The University of Illinois at Chicago 

Chicago, IL 

 

Evidence-Based Vision Requirements For Safe Driving And Solutions For Deficit 

Compensation 

 

PURPOSE: One of the main agenda questions of the conference is to address the 

types of visual problems that make a difference to driving.  The purpose of this presentation is to provide a com-

prehensive review of data from patient studies investigating the relationship between vision and driving perform-

ance.       

 

METHODS: By reviewing the findings from studies from patients having central and/or peripheral vision loss 

due to diseases such as juvenile-onset and age-related macular degeneration, retinitis pigmentosa, homonymous 

hemianopsia, diabetic retinopathy and glaucoma, the specific roles of visual acuity losses, visual field impair-

ments, contrast sensitivity reductions, and wavefront aberrations can be elucidated. 

 

RESULTS: In organizing the review in a meta-analytic fashion, according to the visual criteria of visual acuity, 

visual fields, and contrast sensitivity, information will be provided as to how these data may assist in establishing 

empirically-based guidelines for driverôs licensure. Studies of devices focused on compensation for these defi-

cits, as well as for wavefront aberrations will be presented. Recent work has shown the positive effects of ad-

dressing higher-order wavefront aberrations on tasks of lower contrast and lower illumination, including dusk 

and nighttime driving. 

  

CONCLUSION: A review of the findings from these studies provides for a greater understanding of the risks 

that may be associated with driving with visual impairment.        

 

FUNDING SOURCES: This work was supported by the Department of Veterans Affairs, Rehabilitation Re-

search & Development Service, Washington, DC, Ophthonix, Inc., The Foundation Fighting Blindness, and Re-

search to Prevent Blindness, Inc., New York, NY. 

 

Biography 

Janet P. Szlyk, PhD became the Executive Director of The Chicago Lighthouse for People Who Are Blind or 

Visually Impaired in August 2008.  She is a recipient of a Rehabilitation Research Career Scientist Award from 

the Department of Veterans Affairs, Rehabilitation Research and Development Service, and is an Adjunct Pro-

fessor of Ophthalmology & Visual Sciences, Psychology and Bioengineering at The University of Illinois at Chi-

cago.  She has published numerous articles in peer reviewed journals and has served as a consultant on the oph-

thalmic devices panel of The Food and Drug Administration. Her laboratory is focused on the measurement of 

visual performance, the assessment of retinal function, and the development and evaluation of techniques and 

devices to improve the lives of those with blindness or visual impairment.     

 


