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Executive Summary

Conference Overview
Our Conference Goal was to identify the outstanding problems and research needs in rehabilitation technology and methods for the blind and visually impaired population, including those with multiple disabilities. The approximately sixty participants from around the country were drawn from a cross-section of backgrounds including consumers, rehabilitation counselors, educators, manufacturers, researchers and clinicians. Many of the participants were blind themselves, while others had impaired vision and/or hearing losses. (A live transcription was provided for hearing impaired participants). 
A workshop format was chosen to encourage audience participation, with the tables arranged in a large “U” shape. Following a keynote speech, panels of experts briefly introduced each topic area, with most of the time devoted to discussion. In their introductions, panelists were asked in advance to focus their remarks on what they see as the main outstanding problems in their areas of focus and expertise. 

In an effort to stimulate thought and participant contributions, the breakdown of topic areas avoided the traditional topic names such as Orientation and Mobility, Employment, etc. in favor of cross-cutting issues that provided a fresh perspective on current problems. For example, session topics included the changing nature of the target population, community living, networked accessibility, transfer of technology to the user, etc. The resulting discussions brought out many unique issues as well as common themes that re-emerged across panels, helping distil the major needs in the field.   
Summary of Outcomes

Summarized below are some examples of high priority needs that were brought out most strongly or were mentioned multiple times during the meeting. 
· Cortical Visual Impairment (CVI,) is the leading cause of childhood visual loss, including a variety of visual and non-visual symptoms due to varying brain damage. Innovative cross-disciplinary research methods are needed for this heterogeneous population. For example, CVI children with near normal vision as conventionally measured are now being reported to have significant higher visual function deficits (HVFD), leading to significant difficulties in accessing the mainstream education curriculum and attaining age appropriate educational goals. Research is needed to develop direct assessment methods and utilise them in early detection and as outcome measures for improved interventions.  Other ramifications and consequences of childhood vision loss emerged repeatedly. The damage to different areas of the brain often associated with visual impairment (especially CVI) makes the evaluation of all abilities problematic. 
· For multiple disabilities in general, there is a great need for accessible and properly normed assessments that can be used to measure psychological and cognitive functioning in children and adults without vision. For example, to determine whether a child who is blind is eligible for gifted programming, needs services for a learning disability, or needs other interventions for daily living success. This is becoming even more urgent with the prevalence of multiple disabilities including those associated with CVI. 

· In older people with visual impairments the clinical methods of assessment and the understanding of how specific daily living tasks interact with different impairments are still inadequate. Most research  has focused on reading but there is little understanding of other tasks or of the changed visual experiences after undergoing new treatments. 
· Access to spatial and graphical materials was a very major recurring theme. There are major problems in accessing the increasing flood of graphic, video and pictorial information in Web materials, STEM curricula, the technical workplace, engineering software, and every form of media, severely impacting education (especially STEM), and employment but also many community living activities such as access to recreation and entertainment. 
· Accessible alternatives to typically visual materials, such as textual image descriptions, tactile graphics, and 3-D models, need better creation technology, possibly automatic generation technology based on information about the visual materials gathered using automated computer methods (e.g., machine vision) plus crowdsourcing. These materials need to both be standardized and with an option to be customized for a user (e.g., depending on the user's tactile abilities or knowledge about graphs).

· 3D printing has great potential for making STEM education more accessible to blind and visually impaired students. However, design software, such as that to use 3D printers or laser cutters, is not accessible to people with visual impairments. Because people with visual impairments cannot make their own tactile materials, the usefulness of this technology is limited for providing access to educational content, etc.

· Methods such as audio or tactile devices and feedback are needed to make web materials more accessible -- for example, allowing a visually impaired user the ability to explore the spatial structure of a website or to use services that allow multiple people to edit a document at the same time.
· Guideline Development -- Currently there are no acknowledged standards or guidelines to assist educators, cartographers, and alternative media professionals in designing appropriate 3D models, maps, and other materials for use by blind and low-vision users. The availability of guidelines would greatly enhance the over-all effectiveness of the 3D materials being produced for use in STEM education and other areas of independent living.
· A recurring theme was the need for better training and communication between educators and accessibility professionals regarding availability of existing resources. This theme came up a number of times regarding the creation of accessible text, images, and video, as well as apps, web sites, and informational resources around accessibility. It is not well understood why these gaps exist, and rehabilitation researchers could contribute by helping to improve the understanding of where and why these knowledge gaps occur, as well as by collaboratively helping to develop improved information portals for information-accessibility professionals.
· Harnessing crowdsourcing and telepresence technologies came up multiple times. Services like Be My Eyes, BookShare, TapTapSee, VizWiz, and YouDescribe rely on anonymous web workers, either paid or volunteer, to help provide accessible information for a wide variety of daily-living tasks for individuals with visual disabilities. However, there are significant gaps in our knowledge of how best to  make use of web-based accessibility workers. A better understanding of the following areas would benefit service providers in designing and deploying new crowd-sourced and distributed information-accessibility services. 
· Payment models need to be studied -- some of these new services pay web workers, while others rely on altruistic, intrinsic motivation of a volunteer workforce. A quantitative research program which helps understand how to motivate volunteer accessibility workers would greatly benefit community-service organizations and other agencies understand when to use paid workers and when to design a service around volunteers. Such research would also establish how to motivate volunteer accessibility workers – a context  which may differ significantly from motivating mainstream crowdsourcing behaviors. Another issue needing study is privacy – research is needed leading to best practices to protect users. 
· Future advancements in telepresence: Crowd sourced assistance has so far been via video connections or mobile phones. As new technologies emerge, there will be new and more effective ways for remote sighted assistants to interact and provide services and information. Research in this area would enhance daily living, educational, and employment opportunities and outcomes for blind and low-vision individuals.

· Appliance access is still a major problem in blindness and low vision, and kept arising in several places during the conference. The emerging Internet of Things and related technologies needs to be monitored, harnessed and adapted as a tool for blind and visually impaired persons to gain access to new generation appliances and the “Smart Home”. 
· The emergence of advertising-driven technology and approaches to localizing position indoors has potential for blind indoor navigation. Work is needed to monitor and harness these technologies to the benefit of our target population. 
· Usability studies on accessibility strategies and human interfaces are needed to bridge the gap between a device or system being “accessible” versus being efficiently usable in a manner competitive with the non-disabled user.

· The topics of hearing, dual sensory loss and acoustic cues also came up multiple times. Hearing is a vital input channel for blind and visually impaired individuals and although much research has been done on hearing per se, application of psychoacoustics to the specific needs of blind persons needs much more work, as does the impact (and how to overcome it) of impaired hearing on the spatial cues blind people rely on.   
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4:30 Closing remarks
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(Hosted by Smith-Kettlewell Private Funds)

Keynote Speech:
Paul Schroeder

Vice President of Programs and Policy, 

American Foundation for the Blind
Main Points:

Demographics: “Blind” population as conventionally defined is relatively small, but the National Health Interview Survey indicates about 20 million people have trouble seeing.

Hence, importance of looking at vision loss in a broader way than just “blindness”.  More emphasis is needed on low vision, more useful assessments of remaining vision and how best to take advantage of it in different tasks. Important parameters include contrast, functional vision and lighting.  

We tend to focus a lot on speech and to some extent Braille, but we don't tend to look at much at low vision and ensure we are creating technologies that work for people with low vision. For people with any remaining vision, the visual interface is very powerful and we must help individuals better understand what visual loss means and the technology industry understand how best to allow individuals to use that vision most effectively whether in technology or the environment. 
More on demographics – children with cortical visual impairments (which are brain-based rather than eye-based) are entering schools and often have multiple other disabilities – there is a big challenge in meeting their needs. 
In terms of technology such as computers and smart phones, the trend is for consumers to demand accessibility to be built in. However this raises the question about customer support for these features and how customers can be best informed about the available choices of devices and apps. 

Accessibility versus Usability – many devices and much productivity software that are nominally accessible are not very usable in terms of enabling a blind or visually impaired user to perform the task at the same level as a sighted user. Thus, efficiency and usability are still a challenge.
Influence of Accessibility laws – on the positive side some of our laws and regulations have had more influence than initially expected – an example being the Communications and Video Accessibility Act. A limitation of our  civil rights - based approach to requiring accommodations is that it often results in one-off accommodation solutions instead of broad solutions for everyone. 

A promising area of investigation is how to harness the “Internet of Things” to help blind and visually impaired people in tasks ranging from access to appliances to position location of individuals and objects. 

Similarly the fields of object recognition, virtual reality, augmented reality and crowd sourcing provide new opportunities for accessibility solutions.   
Efforts to encourage university courses that train people in accessibility are very important. We need to help and encourage blind and visually impaired people to enter scientific and technical fields and become experts from within to better influence the accessibility of STEM education and careers. 

There is a great need for experts in rehabilitation technology to serve on standards-setting bodies to influence the accessibility of emerging technologies. 

Similarly, we all need to do a better job of getting the word out regarding new breakthroughs, and engaging in collaborative efforts between researchers, consumers and policymakers to identify and address the outstanding issues.  

Panel 1
Changing Populations:
How should we change our approach to assessing and addressing visual impairments?
John Brabyn, Moderator
Panelists:
Donald Fletcher (Smith-Kettlewell)

Arvind Chandna (Pediatric Ophthalmologist/Researcher) 

Cathy Kudlick (San Francisco State University)

Yue-Ting Siu (Teacher of the Visually Impaired)

Betty Henry (California School for the Blind)

William Seiple (The Lighthouse, New York)

Summary of Panel Statements and Discussion: 

Infants and Young Children: 
In North America, the most common cause of infant and childhood visual impairment is brain damage at birth, especially in premature birth. The resulting cortical visual impairment (CVI) often goes along with other physical and cognitive disabilities. Retinopathy of Prematurity is reduced due to better interventions, but fetal alcohol syndrome is still a significant cause. 
Furthermore, the causes of visual impairment differ around the world, and often migrate from developed to less developed countries as the infectious causes (predominant in the developing world) are gradually eliminated as countries become more developed. Thus the needed improvements in assessments and rehabilitation that are developed here will later be applicable in the rest of the world as well. 

In CVI, a recent change is the advent of cooling applied to newborn or premature babies at risk of CVI – this is improving both the motor outcome of cerebral palsy and the functional cognitive outcome.  
A most important need for the future is to assess CVI properly. You can have complete blindness or low level visual function deficits or mid‑level, like perception of motions or perception displacement . For example you can have normal visual acuity but problems in higher visual functions such as face perception or motion perception. 

Three potential ways to assess the deficits are questionnaires (the current main method), electrophysiological methods (VEP), and MR Imaging to explore fiber tracking and structure correlation. These more objective methods need much more development and application in order to help steer the rehabilitation and educational interventions. 
Preventive Rehabilitation:

The increase in premature births has led to other problems in visual disability. Emerging research indicates that factors such as elevated bilirubin levels, well below the usually accepted dangerous level (defined as jaundice), may cause infant visual impairment. Exposure to anesthesia may also impair visual function. Objective visual assessment methods that for young infants need to be applied so that these impairments can be detected at an early age and strategies developed to deal with them or preferably to avoid them in the first place.  
School age Children:

The main changes being noted in this population are the much greater incidence of multiple disabilities along with the brain-based visual impairments (CVI) mentioned earlier. Often there seems to be no intervention to improve visual abilities per se, so the challenge is to evaluate the various abilities (visual and non-visual) accurately, and determine methods of rehabilitation and teaching that will optimally harness the individual child’s complex of abilities.  This may require a team effort between teachers, parents, clinicians and researchers. 

Dual sensory loss was also brought up as a common problem in the school age population. 

Developing better strategies for education of those with CVI was mentioned several times, and the fact that this rests on better assessment of the individual child’s lower and higher order visual function as well as other abilities. 

The concomitant intellectual disabilities that often go along with brain-based visual impairment combine with the visual function deficit to make access to the education curriculum more difficult. There can often be an “algebra dropoff” when children who have mastered arithmetic cannot deal with the more abstract concepts. 

Untangling the various components of the multiple disabilities is particularly difficult because all the available tests are visually based. We need test protocols that do not depend on vision to avoid the common misdiagnoses, and erroneous classification of individual children into inappropriate methods of education. Examples: more autism assessments and processing speed assessments that do not require vision. Even IQ measures currently depend on vision. 
Thus overall, we need accessible and properly normed assessments that can be used to measure psychological and cognitive functioning in children (and adults) without vision. For example, to determine whether a child who is blind is eligible for gifted programming, or needs services for a learning disability.
Higher Education and Working Age Population: 

While many resources technical and otherwise, easier ways for teachers and students to find out what is available and chose accordingly are needed.  
Training is needed for all professors and preferably employers on the existence of resources for accessibility – perhaps this could be applied along the lines of the requirements for sexual harassment training. 

Older Age Group:

One out of every seven Americans is over 65, and this is set to increase to 25% by 2060. This population has increasing longevity but also increasing chronic impairments. In terms of vision loss, there is a big change in the past several years with the advent of the new anti Veg-F treatments for the most common impairments due to the wet form of Age Related Macular Disease (AMD). As a result, percentages of those entering Dr. Fletcher’s low vision clinic without a “functioning fovea” has gone from 80% to 40%. The size and density of blind spots (scotomas) is also changing. Similar changes are happening in diabetic retinopathy due to new pharmaceutical treatments. Thus the exact nature of the resulting visual impairments are changing and this requires new assessment and rehabilitation strategies to be developed and applied.
How do you retrain people to use their changed visual inputs for function in the world?  There is data showing that even those with AMD who have undergone treatment and have better visual acuity, very few of them return to foveal vision -- they don't have good function and still use some areas of the retinal periphery too.  In addition, once you start having unusual pattern vision, then problems with contrast or binocular vision appear.  So it turns to something more subtle.  

Another noticeable change in this group is the waning of “technophobia” – most elders are much more open to the use of new technology such as iPads, electronic magnifiers, etc. than previously. This is a positive opportunity to be exploited in adaptive technologies.   
General: 
The emerging retinal chips and various bio-tech treatments that are under development are aimed at restoring some vision to people who are blind.  The problem then becomes one of extremely low vision.  How do you best help people, who are getting input for the first time in many years, re‑interrupt these weird signals that they're getting?  It is the challenge of treatment and rehabilitation to allow the perceptual system to re‑interpret the input.

Panel 2

Challenges in Community and Daily Living.

What are the Research Needs and Opportunities?

Josh Miele, Moderator

Panelists: 

Anita Aaron, World Institute on Disability

Ian Bailey, Berkeley School of Optometry
Mike Cole, California State Department of Rehabilitation

Linda Myers, O&M Specialist

Robert Shawn Hall Emerson, Western Michigan University 

By Phone Post-Conference: 
Jessie Lorenz, Independent Living Resource Center 
Summary of Panel Statements and Discussion:
Access to employment is still a major problem and is generally found to be more difficult for those with visual impairments than other disabilities. 

The problem of usability came up again, pointing out that although technology may exist to say read a bar code for food labeling, does it function in a manner that competes with the speed and efficiency of vision? No. Obviously more work is needed in the whole area of usability and user interfaces. For one thing, we need better assessment of the user experience. 

In low vision, there are many common daily tasks that are made difficult. Even the common one of reading is still little understood beyond the simple requirements of acuity. For example, the piecing together of the words from eye movements is not understood and appears disrupted in those with scotomas. More work is needed in exploring these problems and the corresponding optimal strategies. 

The problem of assessment came up again here – in low vision there are no practical tests that relate to daily living tasks such as mobility, sports etc. Tests of motion and other higher order aspects of vision, awareness of the space around them, etc are going to be needed to better understand and help people in many tasks other than reading. Assessment of restored abilities by new treatments or implants is equally unaddressed and will be needed. 

In daily travel, the problem of access to maps is still a major one. Most are still hand made taking hours of preparation by the professional. Getting good maps into the hands of those who need them is still difficult. 
Finding one’s way indoors could in the future benefit from the increasing development of multiple commercial technologies driven by advertising. We should monitor this technology and find the best ways of hooking into it for our target population. 

In access to education, textbooks are a big problem especially in subjects such as geometry where an accessible textbook can cost $4,000. 

Teachers of the visually impaired, O&M instructors and similar professionals, as well as blind and visually impaired consumers, would like better centralized or searchable resources for finding applicable specialized accessible materials – Google searches do not solve the problem.  The proposed Paths to Technology website being developed by Perkins School for the Blind may help with this. 
There is a major need for more interaction with such people as traffic engineers, architects and others involved in the built environment in order to modify it for greater accessibility by blind and visually impaired people. 
There is also an opportunity to apply the science of psychoacoustics (developed largely without any thought of a blind population) to the needs of blind people, eg in spatial perception and in getting around. 

Public transit still needs to be made more accessible. This would also reduce the need for paratransit. 
Access to the new “Smart Home” technologies is another issue that needs to be carefully monitored – these could be very useful to blind individuals if done appropriately. 
Access to recreation and fitness is an issue that has hardly been addressed at all. For example blind people are sometimes “exempted” from physical education at school. Exercise machines are inaccessible due to their visually-based controls and displays. 

Panel 3
Technology Transfer:

How to go from an idea to a product in the Age of Apps

James Coughlan, Moderator

Panel Members: 

Steve Landau (Touch Graphics Inc)

Roberto Manduchi (UC Santa Cruz)

Larry Skutchan (American Printing House for the Blind)

Peter Cantasani (Amazon.com)

Richard Oehm (Oehm Electronics Inc)
Summary of Panel Statements and Discussion:

In the age of apps, there can be a problem in developing a suitable business model since the public expectation is for apps to be very low cost, which combined with the small market of blind people results in very small sales volumes. 
At the other end of the scale, it is still very expensive and cumbersome to produce and distribute hard copied Braille graphics and tactile graphics, resulting in an expensive product that is hard to sell. So there is a need for localizing production of these materials using the cloud.  For example we would have embossers in schools, teacher could go to a online repository of STEM images, and choose one their student needs.  
The American Printing House for the Blind (APH) is one potential technology transfer partner in our field and is currently working on distribution of the Smart Pen technology developed at Smith-Kettlewell and produced by Touch Graphics Inc. 

In Signage, there may be opportunities for dual purpose signage (e.g. tactile and print) to be incorporated in the environment. Similarly, interactive orientation maps can be dual purpose and Touch Graphics has a project currently with Google on this. 

The problem of updating and support was discussed – great software products and apps can come out and then the operating system of the target device is updated and the app is not. The theme of support and training – and how to make it viable -- came up several times. 

Leveraging existing Tablet technology can help lower costs. 

The human interface and usability came up again – just because something can talk does not make it very accessible or usable. The example was given of talking through a long menu where at the end it says “unavailable”. Visually this information would be immediately obvious and it needs to be provided auditorily so use is more efficient.  

The theme of incorporating accessibility into mainstream products came up again. Example – TV sets that are impossible to set up. Even so-called accessible set top boxes require sighted help to set up. 
For mainstream products to incorporate accessibility, the importance of Standards and guidelines was discussed also. 

Separate add-on Screen Readers traditionally cost $500 or more so the number sold could be small and profits still be made. The trend is towards built-in accessibility or much less expensive software. For example the BlindSquare app costs $30 so may be viable for a very small company, but almost free apps are a problem for the business model.

One solution may be foundation support for open source software.  NVDA, a free open source screen reader for blind users, follows this model. 

The example of emerging mainstream indoor positioning technologies for advertising came up again – the challenge is how to harness this technology viably due to the small blind market. 
The issue of companies having special websites for blind customers versus an accessible main website was discussed, with the clear advantage going to the latter. 

The problem and expense of getting spatial and image information came up again – in this case information from charts. This has still not been solved. This spatial problem also comes up in screen readers – currently they give you little idea of spatial layout. 
Products like Be My Eyes and YouDescribe (the latter developed at Smith-Kettlewell) often need to be free or nearly free for people to use them, and the funding model has yet to be sorted out. 

Often success can come from involving a company as a partner early on in the project. 

Before taking on a product, a company needs to be able to see the market for the product. An example was given of Smith-Kettlewell products -- where the manufacturer had personal demonstrations and saw prototypes used by blind or visually impaired users. 

One way to make the business model work is not to depend on the technology itself for income but the training and support. 

In any case, better tutorials are needed for existing technology.

Panel 4
Access to Spatial Information.

How can research leverage emerging tools 

to improve access?

Valery Morash, Moderator

Panelists: 

Richard Ladner (University of Washington)

Dianne Pawluk (Virginia Commonwealth University) 

Sile O’Modhrain (University of Michigan)

Harry Levitt (Applied Hearing Concepts)

Anh Bui (Benetech Labs). 

Summary of Panel Statements and Discussion:

The concept of perceiving spatial layout via different senses was discussed – visual, auditory and tactile. Whatever the input, a mental model of space is involved. 
It may well be that reports about the visual cortex lighting up while using tactile sense demonstrate that what we now call the visual cortex may actually be the “spatial cortex” and can receive input from multiple senses. Research is needed into this multi-modal space perception and how best to make use of it and/or train it in blind individuals. 

The use of touch tablet technology in presenting spatial information was discussed. New materials are likely to emerge, such as a surface that can be made to feel “sticky” to the touch when activated, and should allow major advances. 

The potential of 3D printing to produce three dimensional models for tactile and haptic exploration was extensively discussed. An example was demonstrated in which tactile “clickers” on the surface of such a model could activate a cell phone app to tell the user what the object is (within a limited number of choices). 

There is a great need to improve access of blind people to engineering professions so they can be involved in the design of technology and tools (not incidentally thereby making it more likely that they will be accessible). 

The process of engineering design and analysis is just as important as the result, and it is important that these processes (often now demonstrated in real time drawings or software in the classroom) be made accessible. Tools such as electronic white boards may be a part of the puzzle that may be adapted to  help. 

A blind professor who is teaching acoustics mentioned that she cannot currently even draw a diagram and label it for the class she is teaching, so basic technologies are needed to enable blind individuals to be involved in such professions. 

Using dynamic documents collaboratively is another spatial problem where it is difficult to perceive where changes are being made by others. Content management systems are also increasingly common but not very accessible. 
The promise of 3D printing was again emphasized. The potential for any shape to be created in a customizable manner could revolutionize the field for blind students. 

There is a big gap in standards around manipulatives, 3D objects and particularly 3D‑printed objects. There is also a need for research into whether this is the best way to convey manipulative information. For example presenting a 3D shape to a blind student without the right context, scaling information, or instruction/labeling may teach little about the real thing represented by the shape. 
In addition, it will be very important to make the operation of 3D printers and the necessary CAD software accessible so that blind students, teachers and others can create their own 3D objects. 

The potential for crowd-sourcing for creation of 3D objects for classroom purposes was also discussed. 

The problem of acoustic cues for spatial information was discussed. There is a need for much more research on these topics – for example when visual and auditory cues conflict, the visual cue normally dominates, but what happens when visual information is minimal?

Dual sensory loss is a big problem, and the individual difficulties encountered may vary according to when each loss was incurred. For example in normal age‑related hearing loss, a very big factor is not just the loss of sensitivity, but the loss of temporal processing, because the neural firings do not synchronize as well as when you are younger. Also, there is prelingual hearing loss versus postlingual hearing loss. Prelingually hearing‑impaired person will have enormous difficulty acquiring language.  What about the pre‑lingually vision‑impaired who cannot see the visual patterns (eg sounds coming from back of the mouth ‑‑ or the pattern of the face not just the lips tells you about what is being said). A blind child doesn't see these cues so does this affect what happens later?
We know a lot about how we perceive the world through hearing in some situations, but we do not have a good handle on the range of acoustic phenomena that people who are blind use and which phenomena apply to which situations and how that changes according to the person or the environment or how the two are impacting this.  That needs a lot more research to apply to the O&M world and make that link. 

It was pointed out that relative to perception through touch and audition there is a unique situation where people who have been working in accessibility can actually lead the science.  Since perceptual psychology has for so long focused on vision that they had never ‑‑ they are behind the times on haptic and auditory perception so the researchers have an opportunity to lead the science.
The labeling of graphics is another problem, which can be solved in audio or tactile modes. Audio-Tactile graphics approaches mare most promising. 

Panel 5
Networked Accessibility.

What are the opportunities and challenges for harnessing “Crowd plus Cloud”?

James Coughlan (Moderator)
Panelists: 

Paul Schroeder (AFB)

Gaeir Dietrich (High Tech Training Center)

Salimah LaForce (Georgia Tech Wireless RERC)

Lucia Greco (UC Berkeley)

Joshua Miele (Smith-Kettlewell)

Summary of Panel Statements and Discussion:

Although there is talk about the Internet of Things, up until now home appliances are still getting more and more inaccessible to blind and visually impaired users. This is a very major problem. It is hoped that the developments in the Internet of Things will provide avenues to address this problem by remote control of appliances via smart phones etc. But to date there is no requirement for accessibility.

Industry groups are opposed to regulation, so standards and guidelines might be pursued as a more palatable alternative. 

Both research and advocacy will be needed to try and harness this technology and ensure that the protocols are accessible. 

Remote assistance harnessing Crowd Sourcing (from early work on the Remote Sighted Guide at Smith-Kettlewell to today’s Be My Eyes and similar apps) is a promising area for practical help in specific tasks. Examples were discussed as to when this approach is and is not appropriate – there are plenty of situations when you do not want to trust a stranger to help. 
Distance Learning is another opportunity that is in its early stages in terms of blind accessibility as well as usability for those with limited vision, and in which much more work is needed.  

Third party learning software is also often inaccessible. 

Accessible emergency information is another area of problems and opportunities. This is being worked on by the Wireless RERC. They have studied various kinds of alerts for visually impaired persons and found vibration to be superior to sound, although more research is needed on this. 

The theme of mainstream technologies came up in this connection and the ongoing problem of how to get more input into the process early on. 

Another problem aside from technology is still the stigma attached to blindness and ow vision. 

Aside from online courses, teacher-generated training materials at regular universities are often inaccessible and training/standards need to be developed for this so more students can participate in STEM careers. 

More internships for blind students would help get more into these STEM careers where they in turn can influence product design and accessibility.

Remote Sighted Assistance models were discussed in more detail. The Be My Eyes example was described and discussed with examples of how it can help individuals in different situations. Up to now, 300,000 remote helpers are signed up as well as 23,000 blind people. 

The jury is still out on what the ideal business model is to use and pay for the service. Different options are currently being tried. There was discussion about whether putting a monetary value on the task of the remote helper (inevitably only pennies) devalues the task and demotivates the helper. 
Other research issues include the simple task of camera pointing is important. If you're a sighted person on the other end of the video line, getting a blind person to point a camera in a stable way at the end thing that they're interested in knowing about can be difficult. 
The question of privacy comes up as we send images our ourselves and our homes and our children and our various private aspects of our lives  out into the world. 
Crowd sourcing for other tasks such as video description was brought up in relation to the YouDescribe system developed at Smith-Kettlewell.  
Crowd sourcing may also be a good solution for social media.  For example if the really interesting information you want to know about a picture is that it is Janey at her wedding with cake smeared on her face, a crowd sourced image description may be good at highlighting these aspects of the information rather than image recognition that might simply tell you it is a picture of Janey.  
In general research is needed on what makes crowd sourcing successful or unsuccessful – the many variables in different situations from Be My Eyes to Wikipedia, Open Street Map, Bookshare, YouDescribe etc. as opposed to the many other attempts that have not been successful. 

Further discussion of networked accessibility for appliances closed the session. There are a lot of questions raised about the degree of control it would give, the inconvenience and expense of having to have the smart phone or tablet, the usability as a result, etc. 

Also for people with low vision, the main problem of low display contrast and visibility seems to be getting worse rather than better. Will everyone with less than perfect vision have to resort to a smart phone app to operate her clothes washer? 
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