
Dave Williams: Crossing the Lines: Innovations in Digital Braille

Kim Kilpatrick:
Good morning, good afternoon, good evening, everybody. My name is Kim Kilpatrick. I am the current Vice President of Braille Literacy Canada, and it's my great pleasure to welcome everyone back here for the second panel at our symposium. Symposium always feels like Christmas to me — I just love it! And I'm so excited to introduce our next speaker from the UK. The title of this presentation is Crossing the Lines: Innovations in Digital Braille Technology. So, I'm so happy to have Dave Williams with us here today from the UK. I have a very long bio, which I'm not going to read all the great things he does; but he's a real champion of all things Braille, and currently is chair of The Brailleists Foundation, which Natalie mentioned in the last workshop. And they kindly promote all of our events and activities, and I go to as many workshops from them as I can. They have amazing workshops. He's also a customer service manager with Dot Incorporated, and again hosting a lot of webinars that are very fascinating. And he also really worked on Braille for the 200 Celebrations for Louis Braille around the world. So I love hearing any presentation that Dave does, so I'm just very excited. And welcome, Dave, and take it away.

Dave Williams:

Thank you so much. What a lovely introduction. Thank you for no pressure, then. Well, I hope this is what you're expecting. 

So, I've called this Crossing the Lines, because we're going to be talking about crossing from single to multi-line braille, crossing from hard copy tactile diagrams to dynamic displays, and crossing from perhaps sometimes overstretched services to AI-supported transcription. The Global Braille Literacy Campaign this year from ICEVI and the World Blind Union, proudly supported by The Brailleists Foundation, and Dot has the tagline "More Braille, More Empowerment,” and that is what we are looking forward to, hopefully with some innovation in the world of Braille technology. 

But before we kind of get going on that, I think it's important to say that, I've been in this industry long enough to know that new doesn't necessarily mean magic, right? You know the phrase, “game changer," in technology, has been horribly overworked, and sometimes “games” change, and sometimes it's just the charger that needs changing, and sometimes we spend, half the session updating the operating system. So I think it's important to recognize that with great promise comes great responsibility. And I think it is fair to say, that Braille technology really is moving from a narrow single line experience towards something that is more spatial, more social, and more connected, and this talk this evening — or this evening for me at least in the UK, this afternoon where you are — is your invitation to join me on this journey. 

So, why am I here? How did I get here? You know, everybody's talked about “their, their braille journey,” and before we get into the devices, and standards, and AI, and all of that, I just want to share how braille has shaped some of the most human moments in my life. If you've heard me speak before, you might have heard me talk about proposing to my girlfriend on a Braille Scrabble board. Romantic? Well, I thought so. Slightly nerdy, definitely; but it was personal, it was tactile, and in July this year, we'll be celebrating our 15th wedding anniversary. Bedtime stories, of course, blind parents the world over who know braille will know how important braille is for not separating you from the family, but actually meaning that you can play a fuller and more active part in family life. And I'm also a runner, and I've found Braille on medals at the end of marathons. And it's a small thing, but when you cross a finish line and somebody hands you a medal and it has braille on it, it says that someone was expecting you here. Right? And so braille, at its best, says that you belong in this classroom, in this workplace, this family, in this sport, in this choir, and in this community. So, when talking about innovation in braille technology, I really want us to start with that. How braille means that we belong, “more braille, more empowerment.” 

So when evaluating innovation in braille technology, the question becomes, does this support braille literacy, fluency, and independence? Does this help someone read more, learn more, work more independently, and participate more fully? Now, who here likes a good graph. You know, the sort a line or maybe a curve that sort of rises gently crosses axes that has been properly labelled, and maybe there's a bump in that graph that tells a story in the data. And a multi-line braille display isn't valuable because it has thousands of dots, it’s valuable because it potentially helps a student understand that graph. AI is potentially valuable if it helps to produce tactile diagrams more quickly, more accurately, and safely. A braille game is valuable if it helps a learner practice long enough to become more fluent. So, innovation must support literacy. 

Now, most of us who have learned to read braille did so on paper, which gives you lines and paragraphs and shape. You can move back and forwards, you can check things, you can compare lines. And then came the refreshable braille display, and I think it's important to sort of truly celebrate those braille displays, because they are brilliant. They really are. They're fast, they're quiet, they're portable, they're well connected, and most of them are based on that tried and trusted piezo-electric technology, which is the technology that causes the dots to rise and fall. But that technology gives us one line at a time, which is a bit like asking, you know, a print reader to read an entire book through a narrow letter box. And for many of us, we've done exactly that for years. We're very good at coping; in fact, blind people are world-class copers. Coping isn't access, though, is it? One line is useful for reading texts, but perhaps it's less useful when it comes to tables, maps, coding, music, diagrams, slide layouts, spreadsheets, forms, or anything where position matters. “More braille, more empowerment.” 

So, what will multi-line give us? Well, the first, of course, is context. You can feel what comes before and what comes after, and that matters when it comes to reading fluency. Second, multi-line gives us structure. You can understand the indentation or columns in tables, equations, layouts. And third, it may give you more confidence because you're not constantly wondering where am I or what did I miss. 

Multi-line Braille is a big deal for education and for employment. When it comes to the relationship between rows and columns, or when it comes to indentation in computer coding, that really matters. 
Or perhaps understanding mathematics, or music, position can matter there as well. And what about in PowerPoint, where things sit on a slide that matters if you want to make a strong visual impression. So, a single line can tell you the words, but a multi-line display can show you the shape. 

So let's talk about some of the products. I'd really love to know from you all, really, how many multi-line braille displays that you've had the opportunity to try and to actually get hands on. Well, thanks to developments in the underlying actuator technology, I mentioned piezo-electric earlier. Thanks to developments in that actuator technology over the last 10 years, we now have a growing family of multi-line displays, each with their own characteristics. The underlying technologies are several. There are electromagnetic cells that power products like the Dot Pad and Monarch. We'll be talking more about those in a second. There are mechanical motors and rotors that power devices like the Canute, and there is even a Braille display that's based on micro fluidics. And there will be others besides, I'm sure. But these seem to be the most dominant at this time. 

And so, let's consider some of the products that are now available. Dot Pad X is a portable multi-line display, also capable of showing tactile graphics, 300 cells, plus a 20 cell braille reading line. Dot Pad is a display that's designed to work with your screen reader or an expanding range of apps that run on your phone, your tablet, or your laptop. 

I'm often asked, “What's the difference between Dot Pad and Monarch?” A Monarch really is a fully fledged computer that features the HumanWare suite of apps designed specifically with education in mind and offers a larger display and a full braille keyboard on there as well. Canute is a tabletop device that shows six dot braille, perhaps less well suited to tactile graphics. And then there are devices like Graffiti from Orbit, Cadence, Codex, and many more. 

So multi-line braille isn't just something that we dream about at conferences anymore. It's a real thing out in the world. And obviously, as mentioned in the introduction, now that I work with Dot, nobody will be shocked when I tell you that I think that the portability and the interoperability of Dot Pad X is exciting. But this is about more than one product and one company. The real story is, this multi-line braille tactile graphics ecosystem, is becoming very real and needs standards, and needs content, and so even blind people who do not read braille at this time, can also benefit from some of these devices too. So, if you're skeptical, I would urge you to reach out to CNIB and see if you can get some time and get some hands-on with some of these products. 

I just want to kind of pay tribute as well to Canada at this point, because what you guys do in Canada really matters, actually. You, in Canada, are playing a central part in this infrastructure; not just the fantastic work of Braille Literacy Canada, CNIB, I just mentioned, HumanWare, of course, sponsoring today, and who have headquarters in Canada. Canada is part of the International Council on English Braille, who set the standard for the English Braille code around the world. So Canadians have roots to explore and shape these technologies, and you have a voice on the world stage; so be sure to use it. 

And that really. Matters, because advances in braille technology must not be something that's done only at conferences. It must be something that we're all engaged in throughout our working lives. 

Readers need to get hands-on time with these devices. Teachers need training. Parents need confidence. We heard a bit about adult learners who absolutely need encouragement, and blind people must be involved before a product standard or service is declared ready and fit for purpose. “Nothing about us without us,” is a requirement of the design process. 

Less glamorous than these new devices, which is sometimes quite shiny, is the importance of braille standards. Now, nobody's ever said, “Oh, cancel my plans on Friday night, I'll be spending my time developing a new file format.” Well, perhaps someone has, I have met Braille People, but standards are what make innovation usable. 

The DAISY Consortium EBraille work is focused on making braille reflow more adaptable on displays with different line lengths. That work is also intended to improve navigation in braille documents and also to remove the friction that can often occur when moving between braille text and tactile graphics, which I'm going to talk about in just a second. DAISY has linked the need for a better braille file format to the emergence of multi-line displays, but e-braille will offer smoother reading experiences for single line displays too. So all that stuff around reflowing and navigation, that should come to single line displays eventually as well. 

And let's talk about innovation in mainstream technology, where braille is moving from being a bit of a novelty in some cases, to perhaps becoming more of a norm. In Apple's Braille Access, introduced in iOS 26, that turns your iPhone or iPad or even the Mac into a Braille note taker-like experience, so users can open apps from their connected Braille display, perform calculations, open BRF files, and use live captioning with Braille output. 

In Microsoft Windows, their built-in screen reader Narrator, is also improving support for Braille. There has been a Braille Viewer now introduced, which will help teachers and trainers and sighted colleagues to see the braille that you're reading under your fingers, you can pop that on-screen, and Narrator now has introduced support for braille HID, which should simplify connecting a braille display. 

The free NVDA screen reader that now works with the Dot Pad, can also be used on secure screens, and during remote access, which could be helpful in some of those learning scenarios; and shows spelling and grammar errors, as well as expanding the number of Braille languages that are supported. 

JAWS has introduced multi-line Braille; both Wrapped and Cropped views are available. So Wrapped tries to make the most efficient use of the braille real estate on your multiline display, and Cropped tries to preserve the physical layout of a spreadsheet or table. And you can use that with either Dot Pad or Monarch. 

So, for blind people to be truly competitive, we need comprehensive braille and tactile graphics support in our mainstream operating systems, and in all our screen readers. So, let's just talk briefly, then, a bit about tactile graphics; because we used to talk about there being an accessible book famine; and I've heard recently, it said that we are living through a tactile graphics famine. And graphics certainly do remain one of the biggest gaps when we think about our general access to maps and charts and diagrams, and flow charts and graphs and geometry, and chemistry and geography and anatomy, user interfaces. So much information is communicated visually, and often blind learners are given a description instead of a diagram. And a description is useful — do welcome it, and sometimes it's even brilliant; but it really isn't the same, and it's not always enough. Right? A paragraph can tell you that a river meanders through a city, but a tactile map lets you really feel the bend in that river. A sentence can tell you that one line on a graph perhaps rises faster than the other, but a tactile graph would actually let you compare those slopes. A description can tell you where a button is on a screen, but a tactile layout could show you this under your fingers. So, there are a number of tools that are starting to attempt to tackle this area. Dot Canvas is a free app that is designed for the Dot Pad, and it is possible to draw on screen and have that information, or have that drawing, appear immediately in a tactile form. 

So, recently, my son, when he was studying his high school maths, was able to draw some of his maths homework on the screen and I was able to feel that under my fingers. He was able to draw on an iPad and I could feel that on the Dot Pad. 

And there are groups now emerging. The Tactile Media Alliance — they share knowledge and learning about touch design, education and practice. They hold monthly meetings, which you can join on Zoom. ANZAGG, The Australian New Zealand Accessible Graphics Group — they serve as a forum to share strategies with blind and low vision people about how we can access tactile graphics, 3D printing, refreshable and tactile displays, haptics, and much more; and I follow ANZAGG on Facebook, and recommend you do too. Blind SVG.com is an expanding study guide and set of tools that blind people can use to create our own tactile graphics. The shared goal of all of these groups is to make sure that when information is made visual, blind people are not left behind. The future, of course, is not one solution. It's going to be a toolkit. 

And so let us talk about that elephant in the room — AI. It's exciting; and it's risky, isn't it? And I think we know this in many, many areas of our lives. Well, the exciting bit is obvious; because AI potentially can help identify key elements in an image, simplify clutter, generate a draft tactile template, and support file creation. And also, we know from experience, that AI can be helpful when it comes to creating descriptions. Dot has been experimenting with AI. We've developed a number of tools. Dot Vista, takes a PowerPoint slide and will render the relative positions of text and image objects on the Dot Pad. Dot STEM, will let you take one type of graph, like a bar chart, for example, and use Gemini to convert that into a line graph. And Dot Explore, attempts to gamify braille learning. They are projects that Dot has been working on, and we were showing those to folk at CSUN earlier this year to get initial feedback. If you're somebody that's interested in testing those tools, do let us know. 

Research is moving fast in this area. Tactile Net and Tactile Vega from MIT — are projects that aim to streamline tactile image production. Washington State University, for example, they're working on research into how Dot Pad might be used to deliver access to computer-aided design, and we look forward to that work being published, hopefully later this year. 

But through all of this work and all of these projects, I think the point was made slightly earlier, but it's worth reiterating that, a tactile graphic is not just a raised picture. The question really becomes, what story is the image trying to tell, right? Because a bad tactile graphic can mislead or even be culturally offensive, right? Cluttered tactile graphics can be overwhelming. Even a beautiful looking AI output could be educationally useless. We know AI can be confidently wrong, and so expert human guidance is needed to ensure and preserve the meaning and validity of these efforts. 

My kind of final topic, I guess, that I want to touch on, is gamification. What is the use of all this tactile innovation if we don't make braille itself easier to learn, right? We know there's a little bit of a bottleneck there, and many of us have been working pretty hard on trying to tackle that. And you don't become a fluent braille reader by only attending a few Zoom calls. At the Brailleists, we know that only too well. 

So, what can we do to help with practice and make braille learning more fun, because it certainly could be easier, right? Well, I would point you to some of the following resources. Whack-a-Braille is a blind first accessible first audio game that aims to improve braille typing skills and braille practice, so you can find that probably through the blind SVG site. It's also available on the app store. Page Braille, they include games in their app. Annie is a device, I think, available from CNIB in Canada that includes games to help with learning braille. It's a physical device. AT Guys, in the US, have a range of free braille games for the Dot Pad that you can play on the web. These tools — these games — many of which have just kind of recently emerged — they don't obviously replace braille teachers; they don't replace paper or proper braille instruction; but they can help with motivation, with repetition, and with building confidence. 

Technology is also helping grow our braille communities. One of the things that I'm seeing in recent years, is how braille communities are growing and emerging, and you at Braille Literacy Canada, and we at The Brailleists Foundation, we've been a big part of that, of course. I want to also give a shout out to Living braille.eu. This is a project of the European Blind Union, and it is a fabulous and vibrant forum where Braille expertise is shared, and you don't have to be in the EU — the UK isn't — you don't have to be in the EU to benefit from that content, so that's Living braille.eu. I heard recently that even Vision Ireland, they're starting a new Braille book club, and there are some new Braille podcasts that I want to share with you as well. At your fingertips, started last year, that's a great one. And I should also tell you about my own Raising the Dots, which is intended to connect listeners with the people, ideas, and technology reshaping the future of braille and tactile literacy. Also, NFBs, very popular access on podcasts, has recently published episodes comparing multi-line braille displays, so check out all of that. The Tactile Collective, as they have called themselves, around blind SVG., that shows that blind people are not just consumers of tactile information. We can be creators, designers, reviewers, and leaders. 

I've painted a fairly positive picture, I think it's fair to say. But I don't, for a second, ignore the challenge — many challenges, in fact. The first of which, of course, is cost. And while devices like Dot Pad with its 320 cells, cost less than a traditional 80 cell braille display, without funding, many of these devices can be expensive for individuals to afford. And innovation that only reaches a few people is not enough. We know that. Secondly, let's talk about training. A device without training becomes a very expensive paperweight. Third, what about content? Hardware without good braille files or tactile graphics, and accessible workflows, will be disappointing to any blind person who tries to use it. And fourth, we've got to be careful of hype around AI; in particular, the idea that AI will solve tactile literacy on its own, just simply isn't true. So we need to be alert to that, and call it out if we ever hear it. Also, we need to be thinking about exclusion if blind users are not involved from the beginning when this technology is designed; for this technology will be designed at us and not with us. So we must be involved, and we must, of course, be always mindful of that old trap of thinking that speech access is enough. We must not make blind people choose between audio and braille. The future must be multi-modal. 

What does success look like? Well, success is a blind child understanding a graph in a science class. Success is a student being able to check the layout of their math work. Do you say math or maths in Canada? Let me know. Success is also an adult learner sticking with braille and not being intimidated by the technology. Success is a blind employee being able to read their own spreadsheet without begging a colleague to help explain what's going on. And, success is a parent reading a bedtime story, a map, a chart, or a diagram. That says this information is for you too. And, success is Braille being boringly normal. And that actually is my dream; that Braille technology becomes not spectacular but ordinary. I want the future for blind people — I want future blind people to be less amazed than we are now. I want them to say, “Well, of course, my phone works with my braille,” and, “of course, my textbooks are available.” And of course, diagrams are tactile, and of course, my teacher understands how all this works, that now that would be progress. You could have a dream, right? So, what next? 

Well, we must respect hard copy braille, because you know, contrary to popular belief, it's never going away completely. You're not going to replace paper for some readers, but technology can expand where braille is available. We need to invest in multi-line tactile display access, where it makes sense to do so, especially where layout, STEM, music, coding, geography, assessments, workplace documents, more complex materials are concerned. 

I hope that we will all join in supporting the new e-braille format for content, which will hopefully help content be reflow better on our displays and become more navigable, and let's use AI, but do that carefully. Let it speed up our drafting process, but insist on human experts and braille users, validating output, and let us support teachers and transcribers, because technology does not remove the need for skill, it actually increases the need for skills. Let's make braille practice more sociable and enjoyable. Let's use some of these games, tune in to some of those podcasts, support peer groups and book clubs and make sure that everybody who wants to use braille has the opportunity to do so. 
And finally judge every technological innovation with the simple question, Does this make braille more useful, more available, and more normal. Thank you,

Kim Kilpatrick: 

Wow! Thank you, thank you so much, Dave. We wish we could have you for like, an hour and a half or something. – 

Dave Williams:

Oh, you wouldn’t want that. 

Kim Kilpatrick: 

Oh, yes! Yes we would like that. I just thank you, thank you. What a great and inspiring talk! And I'm sure a lot of us – you're preaching to the choir here – a lot of us feel as you feel. Just also a note, that Canadian Assistive Technology here in Canada, does sell the Canute, as well as the Monarch; and I think HumanWare does too. And I believe it is CNIB that does sell the Dot pad. So, if people want time with these kinds of devices, feel free to contact them and ask to see them; because that's what I want – hands on with all these things! Yes! No, it's wonderful, and I'm sure we have questions and comments about your presentation. And so many interesting and meaningful things that you said, so I am going to turn that over to Anthony for the Q&A. And thank you for such a very powerful presentation.

Dave Williams: 

Thank you very much. I appreciate it. Thank you.

Anthony Tibbs: 

Thank you. Yes, we have a couple of questions. The first one came from Nathan Colin, who is a braille transcriber for the Toronto District School Board in Ontario, who says: “I’ve worked with multi-line braille displays, like, for example, the Monarch. They truly are incredible, but the price is so high. Do you see a future where these devices become more affordable and thus more accessible?” 

Dave Williams 

Yes, yeah absolutely. And I think when we look a the range of multi-line devices that are available, I think I think we saw some movement recently in the price of the Monarch, but then Dot Pad is a very different type of device. But it comes in at a different price point. I think we heard about the Canute, there again, you know. So it depends on those trade-offs. But I think some of this electromagnetic cell technology now that's in some of these devices, is more scalable, so that when you start to produce it in greater quantities, the cost – the price of that production potentially comes down in a way that just wasn't possible in the past with the piezo-electric technology. So we are going to need those, state-sponsored or insurance-backed, funding models for the foreseeable –. But of course we all want to be able to just buy our own braille display, right? And why shouldn't we? And there have been efforts, of course. There was the Transforming Braille Group that brought the ultimately – the Orbit Reader to market, which is a 20 cell single-line display. So I think in real terms, Braille displays have become less expensive if we compare with, say, an 80 cell from 30 years ago; but it's never quick enough. And so I absolutely hear that concern, and that was why it was the top of my list when it came to, some of the challenges.

Anthony Tibbs:

Very good. We've got a hand up from Ryan. Ryan, would you like to ask a question?

Ryan: 

Yes, I would. Thanks. I wanted to dig into the idea of not just being a consumer of information, but being able to produce information there too. Can I, as a user, use a multi-line braille display to draw on a graph to doodle and sketch and create things, like with the monarch or with that other one you were talking about there, and how would I do that?

Dave Williams: 

Yeah. So with some of them you can, not all of them. So it really depends whether the particular device supports that feature. Certainly, in the case of something like Graffiti, they were demonstrating a scenario where you could move your finger round on the braille display. With the Dot Pad, for example, the drawing you perform on an iPad, and then it comes up on the dot pad. So you do have that little bit of a – kind of – has to be a more of a collaborative thing, really. But also what's happening, I think, in this area, if you go to Blind SVG.com, they're looking at some alternative ways to produce your drawing, perhaps using code. So rather than physically drawing on a surface, because we can already do that with analogue tools to a certain extent, but in the online Svg.com, they have tutorials and links through to the Tactile Art Design Curriculum And there's a new tool, I think that Marco has made on there for generating tactile images. So there's loads of research happening in this area about what are some of the alternative ways and techniques that may make more sense for us as blind people, to produce tactile images that, you know, go beyond drawing on a surface. 

Kim Kilpatrick:

Anthony, are there more hands? Because I have one quick question, if there aren't.

Anthony Tibbs:

We only had one other comment. “This is excellent. Thank you, Dave. We share the same dream. Your presentation was very inspiring and gave me lots to think about.” 
And one person did ask if they could get a list of the games. So we'll follow up after the symposium with some copies of presentations. And if we can get resource lists for some of the things that have been mentioned, we will do that and circulate it to everybody that's registered.

Kim Kilpatrick:

So, if we have a second – do we have a second? I have a question. 

Anthony Tibbs:

One question. 

Kim Kilpatrick:

So Dave, I was wondering, because I was a Braille user from when I was tiny, and a paper Braille learner, I ignored all graphics and weird graphics that I found in my books. So I'm a very tactile graphic illiterate person. I've been blind since birth, and I was wondering if you had, or if they have any resources for those of us who are tactually graphic illiterate, but want to get better at it because of the innovations coming up. Do you have any resources where we could learn these things better?

Dave Williams:

So you're right. It's an area that is really underserved, and I know that at The Brailleists Foundation, one of our volunteers, talks about some of the, you know, tactile techniques like hand scanning and, tracking, and sort of discriminating by touch. And so I can't just bring to mind a specific resource that would help you right now; but I'm very aware of this whole area that, because we've had, quite limited access to tactile graphics, most of us just don't really know how to use them. And I remember there was a railway station near where I live that was refurbished, and they were very proud to give me this book, – this really elaborately produced book, that showed me where all the concessions were, and platforms, and where the bathrooms were, and staircases. Could I make head nor tail of it? Honestly, I mean, the key went on for pages, right? And then you've got to find the letter on the key that corresponds to the point on the graphics. So I'm optimistic that the technology will mean that having multi-modal experiences, means that perhaps, you could have scenarios where you don't have to take your hands away quite so much, to find out the piece of information that you need. There's a product I think called Inventivio from Germany, where they have an experience where you can put a paper, like a swell paper tactile diagram, under a camera that then tracks the position of your finger and can play you audio to kind of help you understand where your finger is. I'm not sure where that product is in terms of its roadmap, but I'll add it to my list of resources that I send through. And if anything else springs to mind, I'll put that in there as well. And I'm definitely not the font of all on this, but I definitely recognize that challenge.

Kim Kilpatrick:

Thank you, and thank you so very much for everything; for coming, and always being supportive of our symposiums, and for your wonderful presentation.

Dave Williams:

Well, thank you, I really do appreciate it, and I love the work that you're doing, and a big fan from this side of the pond.
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