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[SLIDE 1] This afternoon I will be talking about Personalized displays. I’d like to first take you back to about four years ago [SLIDE 2] when Liberated Learning had its conference in Baddeck, Nova Scotia looking at research and development challenges and opportunities. [SLIDE 3] I'd like to show you a couple of slides that I showed then which described my vision of how research and development should proceed. On the top left of the slide [SLIDE 4] you can see the professor talking to the students in the classroom. On the bottom right of the slide you can see the words being displayed on the large screen.  The problem with a single display on a large screen is that only the professor can decide on such things as the size of the window and the text, the color of the text and the background and how the text is broken up (for example, by new lines or dashes). However each student may have different preferences about how they wish to see the text displayed. If you had a network model you could have multiple personal displays that could be customized and also used for real-time correction and editing. The next slide [SLIDE 5] shows the speech signal of 28 Kilobytes of information per second being transcribed by the recognition engine into text of 320 bits per second, which is nearly 1000 times less information and so needs almost 1000 times less bandwidth to transmit. Since the timing information gets sent as well, the text can be synchronized with the speech signal later. This slide also suggested that further developments and trials of this network model should occur. 

The following slides describe the related research and development work I am currently undertaking at Southampton University [SLIDE 6].

Although this work has only been taking place over the last few weeks, I am demonstrating a prototype here for you now running on a tablet PC as I thought it was important you had the opportunity to see it and hold it in your hands. I will pass it around now but please can I have it back at the end because I haven't got another one!

What is happening at the moment is described on this slide [SLIDE 7], and I will explain it now. My speech is going via the microphone to ViaScribe (which I have running in a window hidden behind the PowerPoint window at the moment) and ViaScribe is outputting the text as well as the timing and some other information to the Personalized Display server application which is running on my laptop machine here alongside ViaScribe and it is sending the text as I speak to the Personalised Display client application that is running on the tablet PC that is being passed around at the moment. You can see the text appearing in the window of the client application as I talk.

The text would also be sent to and displayed on any Personalised Display client applications running on other computers that were connected to the network.

Information can be sent both ways and so people can also be correcting errors and this information could be sent to others on the network. 

It is also possible to have both ViaScribe and the Personalized Display server application running on many wireless laptops in a room and this would enable a deaf person to be able to follow multiple speakers at a meeting (even if they were all talking at once!)

There are various ways you can transfer the information from the Personalized Display server to the Personalized Display client [SLIDE 8]. I have set up here an ad-hoc peer-to-peer wireless network. [SLIDE 9] This means that you don't need access to a wireless access point of a client server network, [SLIDE10] and so, for example I didn't require permission from IBM to access their wireless network for this demonstration.  A peer-to-peer wireless network can therefore be totally independent of the organization’s network infrastructure and can even work outside and on a field trip.

Another approach to transfer information to a personal display client is to publish the information to the Internet, which would allow anyone worldwide with an Internet connection and the appropriate software to display the text. [SLIDE 11]

The Personalized Display options [SLIDE12], allow the individual user to change the window size, font colour and size, background colour, and the display formatting so they can for example have more space to display words, more breaks in the text, make the text smaller and choose dashes to shown when the speaker pauses. The user can experiment with the settings to see what happens and the display will reformat itself. 

The next animated slide [SLIDE 13] demonstrates two different approaches to text scrolling:

“This is a demonstration of how the text sent to the display window scrolls up so that when the window is full the text continues to be entered into the last line at the bottom of the window which means that if the user is still reading the words as they fill up the end of the line it is difficult for them to continue reading as the line moves upwards.”

So what happens with scrolling text is that as you are reading, the text keeps moving upwards which can make it difficult to read. 

Here is another way of displaying the text, but without the text scrolling up:

“This is a demonstration of how the text sent to the display window does not scroll up so that when the window is full the text entered in the last line at the bottom of the window continues to be entered starting again from the top of the window blanking out a few lines below it ……”

In this method the text never moves from its original position until it is removed and replaced.

Some people may prefer one approach over the other, however when the text is displayed on a big screen, only one method can be used whereas on a Personalized Display every user can choose their preferred display method.

When you have the full text of what is being said displayed in front of you, you can see that there is a lot of information, and so you might decide that you would like to mark a particularly interesting part so you could remember and find this again. You can therefore mark and highlight it. [SLIDE 14] There are lots of potential ways to mark it and you have may have your own preference on how you would like to do this as it is now your information. Tablet PCs have a stylus that could be used for example.  Also, highlighting can be done automatically by synchronizing a keypress with the displayed text. As soon as you see something you want to highlight, you can press a key and the system will know the exact time you pressed it. It can therefore select the right position in the displayed text without you even moving a cursor within the text. 

The next slide [SLIDE 15] shows a second ‘annotation’ window as you also may have ideas or questions of your own when you are listening to the speaker and reading the text and so you might think,  “That is a good idea or question, I must note it down so I remember that”. You could use a keyboard, handwriting recognition, or even speech recognition to input your own ideas that will also be time synchronized with the displayed text. You can replay them together later or you can merge them together into one document. 

The next slide [SLIDE 16] looks similar to the previous one but the title of the second window has been changed to ‘edit window’

This is a similar idea and approach to highlighting in the display window and taking notes in the second window that are time synchronized, but in this case corrections not notes are entered. [SLIDE 17]

I would like to briefly discuss the relationship between accuracy, error rates, rates of speaking and real time editing. 

If a speaker obtained 80 percent accuracy when speaking at a rate of 150 words a minute, an editor would only have to correct 15 words in a minute to increase the accuracy to 90 percent. A person editing/correcting would therefore only have to type 15 words in a minute to improve the accuracy from 80 to 90 percent. In fact, by choosing the 15 most important errors, some of the remaining 15 errors may not detract significantly from understanding.

In classrooms in the UK and in other countries disabled students have people taking notes for them who are trying to type or write much faster than 15 words/minute to record as much as possible. If instead of trying to record everything, the speaker used speech recognition, the note taker need only type the corrections. 

Clearly it is not difficult for a typist to type 15 words in a minute. However in order to correct an error that error first has to be noticed, and then the cursor has to be moved to the correct position before removing the error and typing the correction.

Readers can mentally correct some ‘obvious’ errors themselves using just contextual information, however having the errors pointed out provides further useful information. Therefore if the error is indicated by highlighting, some additional useful information is provided to the reader, even without the error being corrected.

This highlighting can occur in a similar way to that previously explained [SLIDE 15]

However, it is also possible to automatically highlight words in the display window as soon as the editor begins typing a correction in the editing window and so it is possible to provide some indication of the source of the error without actually having to manually move an editing cursor. [SLIDE 17]

Finding an error and highlighting it and correcting it takes time but it doesn't have to be the same person on the network that types the correction as highlights the error since all personal display users are networked together. There could be many different people contributing.

People can read four or more times faster than somebody speaks. This suggests that reading is a more efficient way of obtaining information than listening. You can therefore be doing ‘something else’ when reading words displayed at speaking speeds and this should enable real time editing to be feasible and also enable the reader to combine the ‘correction’ information provided to help them mentally correct the error. 

You can have different schemes of marking, highlighting and colours, to indicate the type of error (for example an extra word added, one word substituted for another, or a word omitted)  [SLIDE 18]

However, there might be a slight delay between noticing the error and pressing a key to highlight or correct the error. 

It would therefore be possible to highlight the whole line [SLIDE 19] or the whole section [SLIDE 20]

If the errors have been highlighted in one window and the corrections entered, synchronized, in a second window it should be possible to automatically replace the errors with the corrections. [SLIDE 21] thus clearing the window for use for adding personal notes [SLIDE 22]

What I'm suggesting is therefore that real time editing can be separated into three activities, Finding the error and highlighting it, entering the correction, and then replacing the error with the correction. Each of these activities takes time but adds additional useful information to the reader that can increase their understanding of the text.

Using foot pedals to move the highlight to the exact position and triggering the replacement could enable the hands to remain free for entering the corrections.

These are therefore indications and suggestions of some of the many interesting and useful things that can be made to happen when you take the output from ViaScribe and send it to other applications on a network.
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