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I.
PROBLEM TITLE

Understanding Users’ Diverse Vision Needs for Safe, Usable Transit Systems

II.
RESEARCH PROBLEM STATEMENT
What are the vision needs of transit users who are neither fully sighted nor legally blind?  The “low vision” population greatly exceeds the legally blind population, yet the needs of this population have not been adequately researched and documented so as to inform transit systems planning.  In the context of current demographic shift, we need to better accommodate the needs of low vision Americans presents the threat of over-burdening our more expensive accessible transportation system.  

If transportation and enforcement professionals assume that pedestrians are either blind or have unrestricted vision, they may establish false expectations of pedestrians’ ability and responsibility.  Indeed, transit riders who are not legally blind, but are navigating with imperfect vision may constitute our most vulnerable population.  Numerous impairments affect this population and their ability to use existing transit systems.  These vision problems include:

	· Cataracts
	· Glaucoma
	· Uveitis

	· Macular degeneration
	· Corneal opacity
	· Trachoma

	· Diabetic retinopathy
	· Myopia magna
	· Stargardt's disease

	· Albinism
	· Retinitis pigmentosa
	


III.
OBJECTIVE

The objective of this research is to develop tools for planners and engineers to accommodate the mobility and safety needs of low vision transit users. 


The project will do so by categorizing how vision is used.  It catalogs the incidence of the variety of vision impairments and in the U.S. population by age.  Then, it identifies how these impairments affect the identified vision needs of transit users.  Knowing that low vision people typically have little if any training, this population is harder to serve through targeted services and are better served through Universal Design approaches.  The research enables informed Universal Design for vision needs in transit environments. Practitioners with this will be able to better anticipate and accommodate pedestrians who possess low vision in one or more of these categories.  


By more accurately portraying the visual restrictions of pedestrians, safety planners, driver educators, and our enforcement and engineering professionals will be able to better serve the greatest number of people.

IV.
RESEARCH PROPOSED
This research project involves the following five tasks: 

(1) Determine the specific ways in which seeing transit users rely on their vision through task analysis, 

(2) Catalog the type and prevalence (present & projected) of low vision as found in the American population, in consultation with researchers and medical professionals, 

(3) Consult disability advocates and leaders to explain how these limitations affect one’s interactions with others in a transportation environment, 

(4) Explore the implications of these findings for the broad TRB community, and 

(5) Develop a tool for integrating these concerns into the workflow of various aspects of transit planning and engineering.

V.
ESTIMATE OF THE PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:  
$175,000.


Research Period:  
12 months.

VI.
URGENCY AND PAYOFF POTENTIAL
Better understanding transit riders’ physical capabilities is necessary to create transit conveyances, stops, information systems, and interfacing traffic environments which enable safe and efficient boarding and disembarking.  According to census and other estimates, 1% to 3% of the American adult population is estimated to have “low vision”. A guide to specific vision limitations, their prevalence in the general population, and how they impact transit-inclusive trips is not presently available to transportation planners, designers and other traffic safety professionals.  

Demographic shifts in the U.S. are presently threatening the viability of Accessible transportation.  Aging baby boomers will outnumber the younger population in number of states. A concerted effort to enable as many older adults as possible to use transit includes accommodating a diverse set of vision needs, not just reading signs, but also crossing streets at transit stops and making transfers within multi-route systems.  At present, these challenges are not adequately understood. With a new commitment to constructing transit systems, a timely investment in this research will proactively enable us to plan and engineer universal designs that serve all Americans. 
VII.
RELATIONSHIP TO FTA STRATEGIC GOALS & POLICY INITIATIVES and TCRP STRATEGIC PRIORITIES

This problem statement is inherently strategic and is an excellent fit with: 

I.  Place the Transit Customer First:  The importance of the transit rider as the customer was a principal outcome of the TCRP Future Search.  

II. Enable Transit to Operate in a Technologically Advanced Society:  Supports integration of state-of-the-art technology for way-finding, signage, trip-planning. 
III. Continuously Improve Public Transportation:  This RPS is inherently usability-focused.
IV. Flourish in the Multimodal Environment:  Provides tools that will enable transit agencies to better persuade local and state DOTs to invest in and design more accommodating streetscapes for transit users and intermodal flexibility. 

V.  Revitalize Transit Organizations:  Universal Design done right inherently reduces the costly add-on equipment and customer service phone calls.

VIII.
RELATED RESEARCH
The literature in this area relates to (a) modeling of pedestrian tasks, (b) data on vision characteristics in the general population, and (c) a review of low vision guides and mobility training materials. There has been considerable work done to improve accessible design for people who are blind, but little done to establish expectations regarding what might be considered a “worst” case in transit user safety and mobility:  those who are not legally blind, but are navigating with imperfect vision.  

TCRP Report 125, “Guidebook for Mitigating Fixed-Route Bus-and-Pedestrian Collisions,” published March 24, 2008.

Waldau, Nathalie and Peter Gattermann, Hermann Knoflacher, and Michael Schreckenberg, eds. (2005) Pedestrian and Evacuation Dynamics. Berlin: Springer.

Hugo H van der Molen (1984) Identification of Child Pedestrian Training Objectives: the role of task analysis and empirical research British Journal of Educational Technology 15 (2) , 125–150. 

Prevent Blindness America. “Vision Problems in the U.S.: Prevalence of Adult Vision Impairment and Age-Related Eye Disease in America.” 2008. Update to the Fourth Edition. http://www.preventblindness.org/vpus/. Accessed June 13, 2008.

Houtenville, Andrew J. 2008. "Disability Statistics in the United States." Ithaca, NY: Cornell University Rehabilitation Research and Training Center, www.disabilitystatistics.org. Posted May 15, 2003. Accessed May 14, 2008.

http://www.nfb.org/nfb/blindness_statistics.asp  

Orientation & Mobility Training (e.g., http://www.lighthouse.org/clinical-services/orientation-mobility-training)
IX.
PERSON(S) DEVELOPING THE PROBLEM
David Levinger, PhD, PE

Member, TRB Committee on Pedestrians and TRB Transportation Safety Planning Working Group

President, The Mobility Education Foundation

11250 Greenwood Ave N, #302 

Seattle, WA  98133

tel: (206) 390-8118

david@mobilityeducation.org
X.
PROCESS USED TO DEVELOP PROBLEM STATEMENT
Drafts of this problem statement were reviewed by:  Scott Windley (U.S. Access Board), Robert Schneider (Committee on Pedestrians), Janet Barlow (Accessible Design for the Blind), Steven Swedberg (President, American Academy of Ophthalmology, Washington State).  

XI.
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