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INTRODUCTION:  

Sara Basson 

We want  to welcom e you all.  We are delighted to see so m any of you here today.  This is a 
first  of it s kind event  at  IBM.  We are using this forum  to achieve a num ber of goals and 
purposes.  

First , we have here gathered a worldwide team  that  is deeply interested in the developm ent  
and enhancem ents of state-of- the-art  large vocabulary, speech recognit ion technology.  Many 
of these part icipants are m em bers of the Liberated Learning consort ium , which is headed out  
of St . Mary 's Universit y in Halifax, Nova Scot ia.  We are delighted to have you here at  IBM 
today. Many of the advancem ents you will be hearing about  over the course of the day are in 
fact  a direct  result  of the passion and drive of this organizat ion, of the consort ium , of which 
IBM is proud to be a m em ber.  

We are also using this forum  as an opportunity to launch a New York m et ropolitan area 
chapter of AVIOS, a speech technology professional users group.  I 'm  on the Board of 
Directors of AVIOS, and there have been requests for m ore frequent  networking opportunit ies. 
The local chapter concept  was designed in order to fulfill that  need.  

For those of you who are speech technology professionals from  the New York Met ropolitan 
area, I 'm  delighted to welcom e you to IBM and also to this inaugural event  for what  is now a 
newly launched speech technology applicat ions group. We will have m eet ings on a bim onthly 
basis and at  different  sites in the area, the goal being to share facts related to speech 
technology applicat ion. AVIOS has provided us with Web space and a Web forum  to get  
started.  You can subscribe to the group and start  the dialogue.  

I 'd like to acknowledge the Hum an Language Technology department  for support ing  

this event ;  specifically, David Naham oo and Michael Picheny, both of whom  will be speaking 
today.  These m eet ings will be centered on issues in t ranscript ion.  Much of what  we are going 
to hear has a st rong focus on accessibilit y, which has been a pr im e driver for improvem ent  in 
t ranscript ion from  incept ion.  

I  hope you will find these talks interest ing and inform at ive.  We hope this is going to spawn 
even m ore intense discussion and innovat ion in this area.  

Our first  speaker is Michael Picheny, m anager of speech and language technologies.  The t it le 
of his talk is Tom orrow, and Tom orrow and Tom orrow:  A Shakespearian view of the status and 
future of speech recognit ion.  

MICHAEL PI CHENY:    



 

I 'm  going to give you a Shakespearian view of the status and future of speech recognit ion.  I 'd 
like to start  with a couple acknowledgm ents.  Before I  do that , I  first  of all want  to 
uncategorically deny that  in any way did Christopher Marlowe write any part  of this talk.  

The thesis of m y talk today is that  developm ents in speech recognit ion are largely inspired by 
Shakespeare.  I  will illust rate this with exam ples to give you an idea of where I 'm  going 
today.  Here are a num ber of concepts in Shakespeare that  are applicable to speech 
recognit ion:  

Unbridled am bit ion can lead to dest ruct ion, som ething that  occurs in Macbeth, is applicable to 
the history of dictat ion of system s based on speech recognit ion.   

The concept  of heroism  and the power of new technology which occurs in Henry V are 
applicable to the way people com pete in evaluat ion of speech recognit ion.  

Another them e is that  m isinterpretat ion can result  in bad decisions, a them e in King Lear, 
which is applicable to the way that  speech recognit ion is being applied to problem s in the 
intelligence area.  

The general pract ice of m ult i-media and the value of m ult i-m edia experiences and large 
num bers of com plex interact ions and how to m anage them  are things that  can be found in 
plays such as the Tem pest  and also alm ost  all of Shakespeare's com edies.  This is relevant  to 
applicat ions in speech recognit ion, to recognit ion and analysis. 

Last  of all, the bad effects of hesitat ion, through Ham let . I s that  going to be som ething that  is 
going to affect  our future?  We will have to judge at  the end of the talk.  

With this, I  hope by the t im e I 'm  done, I  will have convinced you that  Shakespeare is relevant  
to speech recognit ion, and you will not  go away thinking that  this ent ire talk is a tale told by 
an idiot , full of sound and fury that  signifies nothing, but  you will have to judge for yourself at  
the end of the talk. 

Let 's start  with the discussion of am bit ion and how it  relates to the history of dictat ion 
recognit ion. To review the synopsis of Macbeth, it  starts by having Macbeth, a war hero, being 
given a set  of predict ions by three witches that  he is going to becom e the king of Scot land. By 
conspir ing with his wife, Lady Macbeth, he kills the King of Scot land and takes over the throne. 
For lim ited am ounts of t ime, he has som e success as King of Scot land, but  shor t ly after, things 
begin to unravel.  His wife goes crazy.  There is a big war against  him .  He is eventually slain 
by his r ival, Macduff.  

The point  here is that  the plot  of Macbeth parallels the story of recognit ion dictat ion 
system s.  The predict ions of the witches are analogous to the predict ions in the early days of 
dictat ion.  The m urder of King Duncan which enables Macbeth to take the throne of Scot land is 
analogous to other enabling circum stances for dictat ion, for exam ple, the appearance of 



appropriate technologies relevant  to field dictat ion products.  The height  of Macbeth's powers 
is analogous to the init ial phases of dictat ion recognit ion where there are a lot  of init ial 
posit ive revenues.  Eventually people started losing their m inds in this business by having 
dictat ion hype exceed the perform ance of the system s.  I t  all ended in defeat  and death and 
dictat ion sales. 

I ' ll go through this in m ore detail.  Regarding the analogy between the predict ions of the 
witches and speech recognit ion, I 've been working at  IBM for alm ost  25 years on dictat ion 
recognit ion.  Alm ost  every year, I  see the sam e sorts of predict ions.  When I  first  cam e in 
1980 or so, I  saw charts that  predicted that  the growth of speech recognit ion would hit  a 
billion dollars in 1985.  Com e 1985, there was no $1 billion business in the speech area.  

So another five years, by 1990, we would be m aking a billion dollars, and of course, when the 
first  dictat ion system s cam e out , in 1995, it  was a billion dollars five years hence.  The sam e 
billion dollar figure is st ill being used, though not  necessarily associated with dictat ion 
recognit ion system s. 

But  all these predict ions of the witches are analogous to the predict ions of the growth in 
speech recognit ion business.  I  want  to talk about  the things that  enable the creat ion of 
recognit ion system s, analogous to the slaying of King Duncan by Macbeth.  I  will lay the stage 
for this, to review the com posit ion of the dictat ion system , because I ' ll be referr ing to som e of 
these com ponents over the course of the rest  of the talk. The way general speech recognit ion 
system s work is that  you take som e speech, have it  processed by a signal processor which 
outputs a set  of features.  The features com bine with two other com ponents, a language 
m odel, which predicts sequences of words, and an acoust ic m odel, which predicts the way in 
which words are realized as signal processing features, all com bined together in som ething 
called a hypothesis search.  What  is output  is the sequence of words represent ing what  a 
person says. One addit ional thing you can do is you can take these words, the output  of the 
speech recognizer and feed them  back into the acoust ic m odels and the language m odel to 
im prove the perform ance of the system  by using different  adaptat ion schem es. 

One of the circum stances t hat  enables the creat ion of dictat ion recognit ion system s is the 
increase in speed and m em ory that  has been taking place for m any years. For exam ple, by 
1995 or so, you began to see PC system s on the m arket  with anywhere between 16 
m egabytes and 64 m egabytes m em ory, and by 1995, you also saw system s which had speed 
on the order of 100, 200 MIPS.  The point  of the technology that  enables you to do dictat ion 
probably already existed five years pr ior to 1995.  But  the thing that  really enables us to start  
fielding dictat ion system s is the fact  that  you can now run dictat ion without  special purpose 
hardware on PCs that  you can buy in a store, which m ade it  very accessible to custom ers who 
wanted to buy dictat ion system s.  

Another im portant  set  of circum stances that  enables the creat ion and init ial success of 
dictat ion recognit ion is the value of speaker and language m odel adaptat ion.  For exam ple, 
one can significant ly im prove the perform ance of the dictat ion recognit ion system  by having a 
speaker enroll or t rain the system  by reading a set  of sentences. For exam ple, by reading a 
relat ively few num ber of sentences, which only takes a half hour or 40 m inutes, you can 
significant ly im prove the speech recognit ion system  perform ance.  As a m at ter of fact , you 
don't  have to adapt  the system  by having a person read the text .  You can get  significant  
im provem ents in speech recognit ion by taking the output  of the speech recognizer and using 
that  to feed back to the acoust ic m odel. Another way you can im prove the perform ance of the 
speech recognit ion system is updat ing the language m odel for a m ism atch between the 
language m odel you started with and the language you are actually speaking to the system . 

This graph shows the perform ance with increasing language m odel data as a funct ion of the 
num ber of sentences. Here with as lit t le as 2,000 sentences (which is about  20,000 words)  
you can get  a significant  im provem ent  in dictat ion recognit ion perform ance.  



Put t ing together these two things, plus the fact  that  we now have available speed and m em ory 
to allow us to run dictat ion nat ive on PC system s, allowed us to create the first  set  of dictat ion 
products in the m id '90s, which resulted in turn in significant  init ial posit ive revenue.  

However, after a while, things began to unravel, and people began to lose their m inds sort  of 
like Lady Macbeth did, in Macbeth.  For exam ple, by 2001, we were already preloading over 
two m illion copies of Via Voice which was shipped on new IBM PCs.  Since these things were 
already being shipped on new PCs, there wasn't  m uch of a need for people to go out  and then 
buy these products.  

Another problem  cam e about  because of pr ice wars in dictat ion m arkets. The price of 
individual copies of dictat ion system s had com e down to as lit t le as $20 a copy for 
int roductory system s.  This m ade it  accessible to a lot  of people, but  m ade it  difficult  to m ake 
any m oney in this very low m argin, low profit  business.  

Another problem  is that  people were not  constant ly upgrading the system .  They would buy 
one version of the dictat ion products.  I f it  worked, t hey would stay with it .  I f it  didn't  work, 
they wouldn't  upgrade to anything new.  You bought  it  once and that  was the end of your 
custom er m arket .  

Another problem  we ran into has harm ed the credibilit y of the speech indust ry:  in order to 
com pete in the business, people had to com pete by increasing the am ount  of hype associated 
with the perform ance of dictat ion recognit ion systems, m aking claim s like 99 percent  accuracy, 
being able to handle 2 m illion word vocabulary.  These things actually do appear on various 
boxes of the earlier dictat ion recognit ion system s. Any of you who have ever used the 
dictat ion system  product  knows we are not  get t ing 99 percent  accuracy. The fact  that  we 
actually could recognize a system  with 2 m illion word vocabulary doesn't  do you any good if in 
fact  it  is st ill get t ing a large fract ion of the words wrong.  

A lot  of m arket  consolidat ion happened, in which players were swallowed up by larger players 
who were thinking that  by doing this, they could corner what  they thought  was an increasing 
dictat ion m arket . The net  effect  unfortunately was defeat  and death.  Som e of the things that  
happened in the last  few years was, first  of all, m arket  consolidat ion.  A num ber of 
com pet itors in the dictat ion area were dism ant led.  

Another problem  was that  the hyped claim s associated with dictat ion recognit ion gave the 
general im pression that  the ent ire speech recognit ion problem  was solved, which essent ially 
killed the m ajor sources of funding for research in this area, governm ent  funding. I f the 
problem  is solved, why do you have to fund m ore research in this?  We will go invest  in 
som ething else. Also, since the system s were far from  perfect , a lot  of people walked away 
after t rying it  once or twice.  They gave up and went  away with a bad taste in t heir  m outh. 

All these factors put  a m ajor dam per on the dictat ion m arket .  And the quest ion is, after all 
these negat ive experiences with speech recognit ion, is it  the end of the developm ent  of speech 
recognit ion?  And the answer is no, I 'm  glad to say.  This leads us to the next  set  of scenes in 
Shakespeare that  are relevant  to speech recognit ion.  

Let  m e describe br iefly a lit t le bit  of what  happens in Shakespeare's Henry V.  I t  is about  a 
young English king who inspires his t roops with speeches by saying things, like, “ "Once m ore 
into the breach, dear fr iends, once m ore, or fill the wall up with our English dead." This,  
com bined with a significant  technology advantage, allows the English to defeat  the French in a 
num ber of bat t les, for exam ple, at  Agincourt  in 1915. The way they defeated the French back 
then is that  the French  t roops who outnum bered the English t roops were st ill wearing heavy 
arm or and using swords, and r iding around on horses. The English got  r id of the heavy arm or, 
used a set  of long bows, m ade them  m uch m ore agile, and this allowed them  to defeat  a m uch 
larger num ber of French t roops.  



The basic concepts of heroism  and advanced technology are also applicable to im provem ents 
in speech recognit ion, and relevant  to winning different  t ypes of speech recognit ion 
com pet it ions, like com pet it ive evaluat ions sponsored by NIST.  One thing for exam ple is 
heroism . I t  is not  like people actually go out  there and m ake engaging speeches like Henry V, 
but  for exam ple, by inspired leadership by  people like the head of our group, David Naham oo, 
by taking a  visionary approach, and t rying to do our best  in this area, we  have been able to 
cont inue to m ake substant ial progress even with  the init ial disappoint ing things that  
happened in dictat ion m arkets.  

The other thing that  has happened is development  of new technology developments in the 
speech recognit ion area that  I  want  to speak to you about  in m ore detail. I ' ll m ent ion three 
techniques at  a high level.  

One technique recent ly developed is the concept  of lat t iced scoring.  The basic idea is the 
following.  Early speech recognit ion system s were one path speech, one path through the 
data.  They started from  the left , went  all the way through the r ight , and out  cam e som e 
words that  m ay be r ight  or wrong. The basic idea in lat t iced scoring is the following:  Take a 
relat ively sim ple set  of speech recognit ion m odels, and use this to pull the num ber of 
possibilit ies into a reasonably sized lat t ice of possibilit ies. These possibilit ies are recom puted 
with a set  of m ore detailed m odels, creat ing another lat t ice which is scored with another set  of 
detailed models which m ight  be too “expensive”  in a single path at  the beginning.  The effect  
of the m ult iple paths and m ult iple m odels is to take words that  were or iginally produced 
incorrect ly in a single one path schem e and produce them  correct ly in a m ult i-path schem e. 

Another concept  which has proved valuable is the concept  of t raining. The basic idea is the 
following.  We take speech form s, t rain a set  of acoust ic m odels and go back, take the t raining 
data and re- recognize the acoust ic, re- recognize the t raining data with the set  of acoust ic 
m odels. We adjust  the param eters of the acoust ic models to get  m ore words r ight  when we 
decode the t raining data and go around in a loop unt il we get  as m uch of the t raining data 
correct  as possible. Net  output  is we can significant ly im prove speech recognit ion perform ance.  

The last  technique I  want  t o m ent ion is the concept  of graph factor izat ion.  Speech recognit ion 
search com plexity is like scheduling airplanes.  The t im e spent  searching through words 
depends on the num ber of connect ions between the words and hypotheses you are 
searching.  This is analogous to scheduling airplanes.  What  you want  to do is use the fewest  
num ber of airplanes to get  you from  one cit y to another.  By developing ideas sim ilar to the 
idea of air lines, we are able to com e up with a sm aller num ber of connect ions between 
different  word hypotheses, sim plifying the recognit ion search, and allowing us to deal with 
m uch m ore com plicated system s and m odels than we could without  this concept . 

When we put  these approaches together, we are able to part icipate in com pet it ive evaluat ions 
across m ult iple sites in the speech recognit ion com m unity, and we achieved the analogy of 
Henry V©s victory at  Agincourt . To t ranscribe telephone conversat ions, com bining these 
techniques together, we have been able to reduce the error rate from  2003 perform ance, by 
about  27 percent , down to som ething like a 13 or 14 percent  error rate. 

Another point  I  want  to add parenthet ically, as recent ly as five or six years ago, perform ance 
on telephone conversat ions would have been as high as a 50 percent  error rate.  The m essage 
I  want  to give to you is that  even for difficult  text , such as telephone recognit ion, significant  
im provem ents in speech recognit ion have occurred both at  IBM and in t he com m unity at  large, 
that  is now enabling us to tackle m ore and m ore complex problem s in the speech recognit ion 
area.  

I  want  to m ent ion a couple of advanced problem s that  are being tackled, to give you an idea 
of where this is going.  This br ings you to m y next  exam ple which is one from  King Lear.  He 
was the king who at  the height  of his powers decided to t ransfer his kingdom  to his three 
daughters. The problem  is he used bad judgm ent  in t ransferr ing his kingdom  to his 



daughters.  I n part icular, he succum bed to flat tery from  his two older daughters, and his 
younger daughter, Cordelia, who only spoke t ruth to him , he did not  take seriously and he was 
actually upset  by her honesty. He ignored her, and by t ransferr ing the kingdom  to the two 
older daughters, this eventually led to his ruin.  I t  was only at  the end that  he realized that  
Cordelia was speaking t ruth to him  all along.  At  that  point  it  was too late for him  to do 
anything about  it .  And the whole thing ended in t ragedy.  

This ent ire concept  of m isinterpretat ion and m isunderstanding is applicable to applicat ions of 
speech recognit ion for intelligence and inform at ion. So, with the them e that  m isunderstanding 
can bring disaster, we can describe one of the new program s that  speech recognit ion is being 
applied to, which is som ething called the GALE program  being  

sponsored by DARPA.  The idea is how to avoid m isunderstanding, and in part icular, the 
program  is predicated on the idea that  large volum es of raw data are being collected from  
around the globe in m any languages and m edia.  And given the large volum es of data that  are 
being collected, it  is difficult  to find and interpret  the im portant  pieces of informat ion by 
analysts who are scanning large num bers of different  channels and t rying to m ake sense of 
them . The GALE program  was created so that  in the future we can autom at ically provide 
relevant  dist illed inform at ion to  

m ilitary com m and personnel. System s that  are being proposed for the program which is just  
start ing now have the following, basic following st ructure:  

The idea is that  you take som e input  speech that  m ay be in English or other languages, such 
as Arabic or Mandarin.  I t  is autom at ically t ranscribed by a speech recognit ion system .  The 
data is t ranslated, if necessary, in the case of Mandarin and Arabic, the resultant  t ranslated 
data is provided to analysts for their  understanding.  

I 'd like to br iefly m ent ion how the t ranslat ion is done. The process that  is being followed is 
sim ilar to what  is being done with speech recognit ion. When we have stored text  that  we want  
to t ranslate, you can think of this as being analogous to the speech waveform  in speech 
recognit ion. We have a set  of m odels and we want  to search through these  m odels and com e 
up with a m ost  likely target  sentence given the  input  source.  This is done by using the sam e 
concept  as we have with speech recognit ion. A language m odel from  the target  language 
predicts language from  the target  source, and this is analogous to the acoust ic m odel in 
speech recognit ion which predicts the way in which target  words can be realized as words in 
the source language. This field has m oved along relat ively rapidly over the last  couple years.  

However, there are st ill problem s in the m achine t ranslat ion area.  First  of all, m achine 
t ranslat ion system s today are t rained, not  on writ ten text , not  on text  that  is open.  I f you 
have any fam iliar it y with different  t ypes of text , you know the way people write is a lot  
different  than the way people speak. The other problem  one runs into is that  speech 
recognit ion it self st ill m akes a lot  of errors.  I t  m ay be unreasonable to expect  that  the output  
of the t ranslat ion system  can adequately cope with the presence of a lot  of errors in a speech 
recognit ion system .  

One of the big focuses of t he program  is t ry to im prove the output  of speech t ranscript ion 
system s. One of the techniques we are explor ing is to use real understanding m odels in 
speech recognit ion to improve recognit ion perform ance. The basic idea here is to use som e 
real understanding knowledge which is to take an input  sentence and parse it  with sem ant ic 
inform at ion and use this inform at ion in a speech recognit ion system . Many of you who are 
fam iliar with dictat ion system s today know about  the language m odel, som ething called a t r i-
gram  language m odel, where one predicts the next  word from  the two previous words in the 
sentence.  

The basic idea is to include m ore in the  language m odel;  not  only to predict  the next  words 
from  the two previous words but  also various inform at ion in the sem ant ic parse t ree, including 



various const ituents above the words, const ituents higher up in the parse t ree, and 
const ituents in other parts of  the parse t ree. By predict ing the word from  a com plex set  of 
inform at ion, a r icher set  of inform at ion, we would be able to show substant ial reduct ions in 
error rate from  lim ited dom ain paths.  We are looking into a dom ain task like recognizing 
telephone conversat ions, one of the things init ially causing us problem s.  I n order to create 
such a m odel, you have to annotate a lot  of data, from  lim ited dom ain tasks.  I t  will be some 
t im e before we see such m odel to im prove recognit ion for t ranslat ion but  we hope this is one 
of the techniques that  will lead to im proved perform ance over t im e.  

The last  thing I  want  to discuss today in m y talk is applicat ions of speech recognit ion to 
m eet ing and lecture recognit ion. This is inspired by Shakespeare once m ore.  I n part icular, if 
you look for exam ples in one of his later plays, such as the Tem pest , you will find m ult i-m edia. 
I t  is about  a m agician who eventually ret reats to an island and over t im e he learns to cope 
with the situat ion. By taking advantage of m agic powers, he com es to term s with his situat ion 
and becom es a bet ter person for it . The ent ire play is full of all sorts of r ich events.  For 
exam ple, it  starts with a big storm  on stage.  All sorts of m agic and m agical characters, like 
m agic fair ies, and it  even has m usic as part  of the play. 

So this is quite a r ich set  of inform at ion. I n addit ion, if we look at  Shakespeare's com edies, 
such as Midsum m er Night 's Dream , Com edy of Errors, and Tam ing of the Shrew, all of these 
plays are character ized by having a lot  of different  characters who interact  with each other in 
com plex fashion, often m aking things m ore com plex. Analyzing these interact ions and 
com bining this m ult i-media is also highly relevant  to recognizing speech and analyzing the 
contents of m eet ings, sem inars and lectures.  

This leads m e to another program  that  we are part icipat ing in, the EU project  CHIL oriented 
towards developing techniques for dealing with m eet ings and lecture recognit ion.  I t  stands for 
Com puter in the Hum an I nteract ion Loop.  The idea is t ry to help in sem inar and m eet ing 
scenarios.  The interact ion will happen in a sm art  room  equipped with non- int rusive sensors;  
for exam ple, m icrophone arrays, hand-held zoom  cam eras, etc. The idea is to take the sensors 
in the sm art  room s and provide services to the part icipants, based upon technology such as 
people t racking, autom at ic speech recognit ion, speaker recognit ion, directed audio 
sum m arizat ion.  This project  started about  a year ago, and has a num ber of years to run.  I  
hope this gives you som e idea of where speech recognit ion and related technologies are 
m oving to over the next  few years, to enable recognit ion and processing in m eet ings, lectures, 
sem inars, what  have you.  

As far  as the future is concerned...To be or not  to be.  That  is the quest ion.  

Ham let  is a play about  a character who was paralyzed by hesitat ion and indecision.  The 
quest ion is, what  is going to be the future of speech recognit ion? You are going to hear a lot  of 
talk the rest  of the day about  the future of speech recognit ion.  I t  will be up to us as a 
com m unity to decide whether we are going to hesitate or whether we are going to m arch 
forward in this area, and I  certainly hope the decision is to m arch forward.  

I 'd like to conclude m y talk by just  reiterat ing that  I  think there are a lot  of useful analogies of 
Shakespeare to speech recognit ion.  

Thank you very m uch. 



 

Our next  speakers are Keith Bain, Pawan Lingras, and Stan Arm st rong from  Saint  Mary's 
Universit y, talking about  the Liberated Learning project . 

Keith Bain:  

Good m orning.  My nam e is Keith Bain.  I 'm  the internat ional m anager for Liberated Learning 
based at  Saint  Mary's Universit y in Halifax, Nova Scot ia.  I 'd like to thank Sara for int roducing 
us and for organizing this event .  I ’d also like to admonish her for scheduling us im m ediately 
following Michael’s wonderful and entertaining talk. A tough act  to follow indeed.  You can all 
rest  easy for there will be no singing or dancing during our t im e at  the podium .  For your  next  
challenge Michael, we would like you to t ry to come up with a talk about  how speech 
recognit ion is analogous to som ething m ore contemporary, like the Sim psons.   

Given this is a t ight  agenda, I  t ypically would give you a condensed, standard spiel about  our 
work, but  I  thought  I©d m ove away from  that .  I  started thinking about  the dr ivers behind this 
init iat ive we call Liberated Learning, and those em anate from  challenges that  are faced in 
educat ion generally not  only today, but  far back into the educat ional past .   

I  pulled together a collage of im ages that  you see on the screen behind m e.  I t©s fair ly early in 
the m orning, but  you have all had coffee now, so you should be able to answer a sim ple 
quest ion to get  us started.  What  is the com m on them e running through these pictures?  I©ll 
give you a chance to figure out  what  it  is.   

Yes, these are all im ages from  Scot land.  Bagpipes, tartan, kilt s, cast les, golf, and of course 
whisky.  But  there m ay appear to be one im age that  at  first  glance doesn©t  belong.  To play 
the gam e from  Sesam e St reet , one of these things doesn’t  belong here.  Do any of these 
pictures stand out  as being different?  Eunice, you nodded your head.  Which one?  

< <  Audience > >  The child.  

KEITH BAIN:   The child, okay.  You’ve got  the r ight  picture.    The child m ay or m ay not  be a 
wee Scot t ish lass.  I n put t ing together this collage, I  was looking not  at  the child but  at  the 
actual blackboard in the picture.  I  was recent ly quoted in a m agazine art icle featur ing 
Liberated Learning.  I  said m y vision for this concept  of using speech recognit ion technology as 
a m eans of im proving accessibilit y was to have this technology, m uch like the chalkboard, 
available in every classroom  in the world.  Since I  had linked Liberated Learning and the 
chalkboard, I  started to look at  where the chalkboard cam e from  to see if it  was indeed an 
appropriate sym bol.   

Looking back at  m id 18th century, there were significant  challenges facing educat ion in 
general.  I  asked m y colleagues on the bus r ide in this m orning what  they felt  were the two 
m ost  pressing challenges facing educat ion today.  Two out  of the three challenges they 
m ent ioned were linked to the exact  sam e challenges facing educat ion in the m id 18th 
century.  The them es present  were the cost  of educat ion and r ising technical requirem ents, 
and the other issue was increasing pressure on inst ructors to deal with student  diversit y.  At  



that  t im e all students were cram m ed into single classroom s.  Looking at  challenges in 
educat ion in parallel today, it  becam e clear that  the blackboard became a significant  
technology that  revolut ionized educat ion.  This innovat ion is credited to a teacher nam ed 
Jam es Pillans from  the old high school of Edinburgh, Scot land.  I  found som e interest ing 
quotes about  this innovat ion from  an art icle called the Great  Leap Forward on 
wisegeek.com .   I  was prom pted to t ry to join their  online com m unity but  was denied 
adm ission.   (Chuckles) . Not  because of the geek part  but  because of the wise part .   

Teachers no longer had to spend so m uch t im e on a single student  slate, but  could speak to an 
ent ire class where everyone had the benefit  of seeing the board.  A very innovat ive universal 
design technology which opened the doors to greater access for broader num ber of students. 
This revolut ion in technology, this first  step in solving an educat ional challenge was m erely a 
start ing point  on the innovat ion chain.  The fact  that  we now had a chalkboard led to a series 
of innovat ions.  Within a short  t im e fram e after the first  chalkboard was invented and actually 
used in a live classroom , you saw a variety of new applicat ions and com plementary 
invent ions.  You saw not  only new applicat ions geographically, but  new uses in term s of 
m athem at ic classroom s where this was previously not  used before.  You saw a series of 
research and developm ent  init iat ives, different  sizes of chalk were being invented, different  
colors of chalk, different  surfaces for the blackboard and different  kind of erasers, and m eans 
of cleaning erasers.  You could find a fair ly significant  list  of patents for everything related to 
the chalkboard.  I  like this quote.  “Spraying boards with water tends to reduce their writ ing 
effect iveness;  the m icro-crevices load up with gunk. use gunk- free water”  Som ething so 
sim ple yet  something that  had to be researched – the use of gunk free water. 

This abbreviated history of the chalkboard is analogous to som ething called Liberated 
Learning.  Back in 1998 we had a vision that  we could m ake classroom s m ore accessible using 
speech recognit ion.  We decided to t ry using off the shelf tools that  Michael alluded to.  We 
walked down to our local Best  Buy and picked up a copy of a certain dictat ion product  which 
will rem ain nam eless, and we put  this into a classroom .  This is a picture from  our first  pilot  in 
1998.  We put  a m icrophone on the professor and using com m ercially available dictat ion 
speech recognit ion, we t ranscribed and sim ultaneously displayed the lecturer 's speech.  We 
had an interpreter available in the classroom .  We did not  rem ove any convent ional support  
system s for the students.  We were curious to see how the students would react  to the 
intervent ion.  After a few weeks of seeing the system  in act ion, we were excited about  the fact  
that  one deaf student  was clearly using the instantaneous display to access the content  of the 
lecture.  What  we perhaps didn©t  envision, but  perhaps we should have, was this effect .  The 
vast  m ajorit y of students in the classroom  seem ed to be looking at  the display.  Furtherm ore, 
the next  m orning, when we opened our offices up, it  was a non-disabled student  pounding on 
our door saying, where are the speech recognit ion generated notes that  you prom ised us?  We 
need the notes!   We can©t  go back to our old notes!    

From  this im age Liberated Learning was spawned. The concept  of Liberated Learning is based 
on two interrelated applicat ions:  using speech recognit ion software to capt ion live speech, and 
using speech recognit ion to generate class notes, or in the universit y context , as an 
alternat ive way of note taking in universit y classroom s. Today the m ission of Liberated 
Learning is to increase accessibilit y by focusing on these two interrelated applicat ions.  The 
concept  is being driven by, in m y est im at ion an im pressive group that  are united here today 
and represented in this room .  Universit ies from  around the world, we are up t o 12 or 13 
universit ies now.  Of course, our st rong partnership with IBM.  Over the next  20 m inutes, as 
well as a few other sessions today, you will hear som e of the innovat ions and research that  is 
being done in this area by m em bers of the consort ium .  I©d like to invite one of the professors 
from  Saint  Mary©s Universit y, Dr. Pawan Lingras, who is going to share som e of the work he is 
doing regarding archival and ret r ieval of the speech recognit ion generated notes I 've br iefly 
m ent ioned.  Following that  we will have Dr. Stan Arm st rong, one of the pioneers in classroom  
research on this topic will join us. > >    



 

> > PAWAN LINGRAS< <  

What  we are working on is som ething on the student  side, the notes available to students in 
Liberated Learning courses.  What  we want  to do is im prove the am ount  of inform at ion 
available to them  and hope to have a prototype available by end of sum m er. 

I  would like to show you what  our system s looks like.  The system  will allow students to get  
inform at ion from  the Liberated Learning notes.  What  we want  to do is provide students with 
im proved m ethods to use the on- line content .  I t  looks like a search engine, but  it 's m ore than 
that .  We want  to focus on the link on the left -hand side.  I  will show you what  it  looks 
like.  We go through the notes, use notes that  we have.  We are going to create an index table 
for the ent ire course in religious studies.  We are t rying to take into account  the fact  that  
these are spoken language notes. 

We want  to use words that  go together to form  phrases.  We group words based on their 
relat ive distance. For exam ple, words that  are within say five words of each other. Spoken 
language phrases are not  as consistent  as writ ten ones. For exam ple, . induct ive proof. 
or .proof by induct ion.. So that  is the first  thing that  we are doing.  Let 's have a look at  it  a 
lit t le bit  m ore.  Som e of the term s are not  quite r ight .  These are the ones that  say the sam e 
word.  The searching is slight ly different , when we search for these two words we search for 
these individually as well as the pair. I f you click on t he liberated learning search, you get  the 
highlighted part .  The display starts at  the first  t im e the word appears. 

I f you click on t hat  link, you will see the ent ire document  highlighted with search 
words.  People can click on these highlighted words to go to the r ight  place, and the new 
form at  of ViaScribe will help us work with the audio part . I f they click on the Google link, they 
can find out  what  else is available on the Worldwide Web. 

Where are we going with this?  First  of all, we need t o do a lit t le im provement .  I t  will support  
the new ViaScribe form at  which includes audio, and any other xm l docum ents, as well as 
support  for Microsoft  Word, excel, PowerPoint , PDF.  This project  can be taken one step 
further.  We have annotat ions within ViaScribe that  will allow people to tag the docum ent . For 
exam ple, .definit ions., .quest ions., .note., etc. For exam ple, Dr. Arm st rong's could add a 
quest ion .what  is the difference between Christ ianity and Judaism ..  The answer m ay be all 
over the place in the notes.  Dr. Arm st rong could keep on annotat ing these notes, wherever 
there is a (part ial)  answer.  You could have a whole set  of answers.  The idea is sum m arize 
using sem ant ic web principles, and show exact ly what  they want . 



 

> >  STAN ARMSTRONG< <  

As Keith m ent ioned, I 've been working with this project  since 1998, I  believe. I s that  correct? 
My own background, I 've been a lifelong technophile and have worked with com puters, both 
hardware and software.  

One of the things I  realized fair ly soon after start ing to work with this m aterial was that  we 
had only the vaguest  subject ive not ion about  how well we were doing.  People would say, why 
don't  you t ry slowing down your pace of delivery. Or why don't  you t ry this or t ry that . We had 
no real way of m easuring our error rates. Overall error rates would be com puted by hand. I t  
was an ext rem ely labor- intensive process [ taking two weeks to com pletely process a 70 
m inute lecture] .  

I t  occurred to m e that  it  should be possible to put  together som e off the shelf program s and 
form  a procedure that  would enable us to generate a chart  of error rates, and that  is what  I  
did a couple years ago, a chart  of error rates that  would plot  a m inute by m inute error rate 
figure, and also m inute by m inute speed of delivery.  The t rouble with that  is that  the 
procedure involved three different  program s, and our end users, even those who were 
technically savvy, would get  discouraged because they had to do so m uch.  

I t  occurred to m e last  year that  there certainly ought  to be program s out  there that  would 
autom ate it , and indeed there are. A very fine product  called Macro Express, enables you to do 
autom at ically alm ost  anything that  you can do with a keyboard and a m ouse.  Using a couple 
of these products, I  put  a procedure together. You put  two files, an edited and an unedited 
one, into a folder. You click on the icon and away you go. [ SA begins a live dem onst rat ion by 
double clicking the Error Rate Chart ing Procedure icon on the desktop of the projected 
display.]  I 'm  hoping to begin with Beyond Com pare, a file com parison program  that  will 
generate a word by word com parison, between the edited and unedited text . We keep the 
reader current  with what  is going on here.  

At  this point  ( if the audio had cooperated)  it  alerted the user to com e back and check to be 
sure that  the second phase was properly done. I f you had to resynchronize, you would align 
m anually here.  

Beyond Com pare is not  perfect  [ I t  occasionally loses sync between the two files] .  

You scroll down, check to be sure the text  is aligned properly on both sides, and cont inue the 
procedure. From  here on in, it  will run by it self. What  it  is doing now is m aking it  into a form  
that  can be processed by the next  program , which happens to be Microsoft  Word.  



Word opens the edited text , st r ips it  of all the ext raneous inform at ion, and saves it  in an 
interm ediate file.  I t  now goes and opens the output  of Beyond Com pare, which is in this case 
an HTML file. Again there are a series of word m acros in here that  st r ip the ext raneous 
inform at ion off, and because HTML uses color to ident ify errors, we have to annotate the 
errors with aster isks so they can be counted later on.  This is going to be saved in an 
interm ediate file.  Excel was left  open. I  didn't  m ean to leave it  open, so it  closes and it  opens 
it self once m ore, im ports the data, both the original text  and the list  of errors, and produces 
an error rate chart .  

Once you have an error rate chart , you can use this chart , the professor can use this chart , 
the editor can use this chart , to ident ify t ypical areas for im provem ent  of delivery. Not  all 
professors want  to do this, but  at  this stage in delivering our product  to classroom s, we tend 
to collect  people who are keen on the technology and are willing to put  ext ra effort  into it .  

Later on, of course, we are looking for a product  which is com pletely t ransparent  to the 
professor. Batch enrollm ent  will help us there.  

I 'm  going to open for you a different  chart  from  the one we just  used in order to illust rate how 
you m ight  use it .  

[ SA displays a new Excel Error Rate chart .]  

We are aim ing in the Consort ium  for an error rate of 15 percent . We find that  is reachable by 
m ost  speakers. As you will see, there are problem  areas. This chart  represents som e part icular 
difficult ies.  Now that  we can locate in the lecture where those difficult ies are, we can use the 
chart  to find the problem .  
 
The chart  that  I  showed you, has a problem  [ indicated by a peak in the Error Rate Chart ] . The 
problem  r ight  here is at  18 m inutes. 18 is the sum m ary of the previous m inutes. So we will go 
to m inute 17.  Since we don't  have sound, we will probably have to use this [ SA switches to 
laptop audio because room audio wasn't  working] . I  hope you can hear  this. All r ight . That©s 
enough.  

[ SA plays the audio segm ent ] . 

[ Com puter audio]  < < How do you know a great  basketball player from  som ebody who isn©t  a 
great  basketball player? > >  [ very rapid, slurred speech]  

You see that  error. What  happened?  

I f you listen to m e, norm ally I  lecture in the classroom  the way I©ve been speaking to you. I  
pause frequent ly. My overall speed of delivery is fair ly m easured.  That  is one of the things 
that  the project  helped m e with. I  don©t  speak as fast  as I  used to. My students find that  very 
helpful.  What  you heard was accelerated speech. I t  is not  a problem  for the technology.  

What  is a problem , if you were listening carefully, and I  will at tem pt  to play it  for you¼. Maybe 
I  have the sound now.  [ SA plays the audio segm ent ] . 

[ Com puter audio]  < < The problem  here in this part icular case, the quest ion, yes, you can 
pract ice all you want  and not  becom e a basketball player. What  m akes you a great  basketball 
player? How do you know a great  basketball player from  som ebody who isn©t  a great  
basketball player?> >  

You see what  is happening? I  am  slurr ing m y speech. I©ve got ten excited, and I  have lost  
art iculat ion. I©m  slurr ing m y speech.  



I t 's rem arkable that  it  does as good a job as it  does at  that  point  in the lecture.  

By using this error rate procedure that  I 've created, all users are able to begin to see for 
them selves, or if they are not  willing to do it , those who are analyzing what  they are doing are 
able to see typical problems that  are occurr ing.  

Som e of them  are not  correctable. One of the things this software has indicated to m e is that  I  
have a tendency not  to fully pronounce final V's on words. I©ve just  ret ired this year. I©ve been 
teaching since 1968. I f I 'd started pronouncing the final V's on words, perhaps som e crit ical 
words, like "have"  m ight  have helped m e a lit t le bit  there, but  that  is t inkering.  

That  is not  significant .  But  other kinds of things like m um bling are significant .  

The professor gets im m ediate feedback, in the pr ivacy of her  own office, without  som ebody 
saying, you are not  really doing this r ight . The technology is not  judging you. They will m ore 
easily and m ore often m ake som e adjustm ents. One of the things we have discovered is that  if 
I  can see im provem ent , I©ll keep using it  then. 

One of the things that  has been useful to us ( I  think reported to us six years ago)  is that  
people who get  low error rates tend to be professionals. A real broadcast  news reader or a 
professional actor, with full range of expression, can produce a rem arkably low error rate.  

Professors are in fact  actors. They are perform ers. One of the things we have been able to do 
is help people understand that  that  is what  they are and what  they are doing.  

I n sum m ary, m y experience as a professor, dealing with this software, has been an enorm ous 
help to m e. We can dissem inate this product  throughout  the academ ic com m unity, part ly on 
the basis not  of phenom enal error rates, but  on the basis of ut ilit y of the product  even as it  
stands now.  

Students, once they have started using it , they get  vast ly m ore afterwards. During the class if 
they m iss som ething, they can go back and see what  they m issed. They really appreciate 
it .  Professors are now provided with com plete t ranscripts of everything they have said. For 
those who are producing research papers, and are fortunate enough to have a parallelism  
between what  they are researching and what  they are teaching, it  can be a m arvelous source. 
You have all your own m aterial. I t  will be a great  help if you are im proving, if you can not  only 
listen to yourself, but  also using tools like the one we ident ified, you can m ore rapidly discover 
where your st rengths and weaknesses are, and im prove your presentat ion.  

I©ve only got  about  a m inute. Are there quest ions that  anyone would like to raise about  what  
we are doing? About  what  the experience is like? Okay. Thank you very m uch.  

 



 SARA BASSON:   Thank you very m uch.  Our next  presentat ion is all the way from  
Europe.  We have Julien Ghez, the director  of accessibilit y from  IBM in France.  And Jerom e 
Gue from   Ninsight .  They will be demonst rat ing ProTit le live.  

 

 

 

 



 

 

 



 

The next  speaker is Sarah Conrod from  Cape Breton Universit y.  She will be talking about  
Enhancing  

Accessibilit y in I nterpret ive Talks.  

 

Good m orning,  I 'm  Sarah Conrod and today I  am  here from  Cape Breton Universit y to talk 
about  the use of speech recognit ion in a m useum  set t ing, we are part  of the universit y 
consort ium  that  St . Mary's leads and I  am  excited to be here with you today.   

As part  of the Liberated Learning Project , we have been using ViaScribe in the classroom  for 
m any years but  we decided to m ove this technology into a new learning environm ent  and I  
will be talking a lit t le bit  about  this today.  

Our first  test ing site for this technology outside of the classroom  will be the Alexander Graham  
Bell Nat ional Histor ic Site in Baddeck, Nova Scot ia.  One of the reasons we were happy to do 
this pilot  at  this locat ion is because, as everybody knows, Alexander Graham  Bell is the 
inventor of the telephone but  he also had a real enthusiasm  for working with people who are 
deaf and hard-of-hearing, this in fact  was his life's m ission and passion.  Because of the 
com m itment  of the site to explore Dr. Bell's life work, we were able to talk to the 
adm inist rat ion about  this project  and how it  could be successfully tailored to a m useum  set t ing. 

Today we have been hearing about  m any ways that  voice recognit ion technology is changing 
how we com m unicate.  The use of voice recognit ion technology in the classroom  requires 
project ion screens that  display text  to the class with the display being available to everyone at  
once.  This type of display is not  appropriate for a m useum  as it  is a different  environm ent .  I n 
a m useum , you have a short  am ount  of contact  t im e with the visitors, sm aller groups and 
interact ions with visitors tend to be a “one shot  deal” .  I t  does not  m ake sense in this t ype of 
environm ent  to have big screen project ions everywhere as this would be det r im ental to the 
special atmosphere that  is created in an interpret ive environm ent .  Our goal was to find new 
ways of using voice recognit ion technology while keeping the atm osphere of the m useum  
environm ent  in m ind.    

By using Voice Recognit ion technology during tours, we think it  will enhance a visit  to a 
m useum  because it  will allow seam less adapt ive comm unicat ions for people that  need it  
without  inconveniencing those that  do not .  We have this technology seam lessly integrated as 
another com m unicat ion m eans that  is available in the m useum , the user is in cont rol of when, 
how and how m uch they use it .  We are t rying to perfect  our techniques around this delivery 
to m ake this software work well in this t ype of set t ing.  

I  would like to take a m om ent  to give you an overview of accessibilit y at  this site;  I  wanted to 
point  out  that  the m useum  really does t ry to be accessible in m any of the t radit ional ways.  I n 
the ©90s, they did a ret rofit  of the m useum , m ade it  wheelchair accessible and put  closed 



capt ioning on all the m ovies and kiosks that  they have.  I n addit ion, they got  r id of sm all text  
that  is behind those glass displays so people with visual im pairm ents could see the text  
bet ter.  I f you are blind or low vision person, you m ay not  be able to see what  a hydrofoil 
looks like, so the site has a cart  with touch-sam ples so a visitor understand what  it  is that  the 
guides are talking about .  Therefore, as you can see, the m useum  is very dedicated to finding 
new ways to enhance accessibilit y and bring the m useum  displays to everybody's com fort  
level.  Based on this com m itm ent  to accessibilit y we felt  that  there was a recept ive audience 
to exam ine yet  another accessibilit y tool, and to find out  how we could use Voice Recognit ion 
software in a m useum  environm ent .  The use of this technology in a m useum  set t ing works as 
follows:   a guide or anim ator, wearing a wireless headset , the sam e one you saw in the 
dem onst rat ion, and the sam e type that  we use it  in the classroom , is worn.  The guides wear a 
wireless t ransm it ter, which sends the speech to a receiver hooked up to the com puter.  The 
signal goes to the com puter and ViaScribe converts the audio presentat ion so that  we are able 
to display the guide's words as text .  

One of the reasons we think this technology is part icular ly well suited to m useum  set t ings is 
because the people that  are hired are highly efficient  public speakers.  All day they deliver the 
sam e content , m odified a lit t le bit  based for the group that  is being addressed, but  they are 
giving sim ilar content  to visitors repeatedly.  Their j ob is to get  out  there, m ake inform at ion 
clear, and m ake it  understandable to the people that  com e in.  The guides tend to have great  
voice m odels and the fact  that  they know what  they will say and do not  tend to be searching 
for words appears to increase their accuracy. 

The interface that  the visitor views text  on is a handheld device and we are using Pocket  PCs, 
for the visitors as they go through the m useum .  

I  would like to illust rate how this will affect  the visitors experience by get t ing you to im agine 
how this technology works in the m useum  set t ing.  Our idea is that  we want  to build on the 
concept  of full and on-dem and integrat ion without  causing those using technology to be 
em barrassed by allowing other people within the site to know that  they are using an accessible 
technology device. 

For a m om ent , I  would like you to get  you to visualize the use of this technology in a 
m useum .  Im agine that  you are going into a m useum  and plan to join a tour;  you not ice a 
tour guide interact ing with a group, as you join the group you not ice that  while the guide is 
present ing she is point ing to things for the group to exam ine and as she does, the visitors are 
laughing at  j okes, nodding in agreem ent  and enjoying the whole experience.  As you look 
around you not ice that  people are using hand-held devices, in our technology- im m ersed world 
it  is doubt ful that  you would guess that  this is an adapt ive technology device, you would have 
no reason to assum e that  person using the hand-held is deaf or hard-of-hearing.  What  this 
technology will enable a person who would need capt ioning to do, is to understand the 
anim ator and to be fully integrated into that  group experience by benefit ing from  that  realt ime 
text  project ion.   

Tradit ionally in a m useum , m aterial presented to an audience with deaf or hard-of-hearing 
individuals is often inaccessible or inconvenient .  For exam ple, the person needing adapt ive 
technology has to ask som eone to put  a headset  on and ask that  capt ioning be m ade available 
on m ovies.  I f they want  t o go to one of the PowerPoint  presentat ions that  are given several 
t im es during the day it  is difficult  for them  to part icipate since no adapt ive technology is 
t radit ionally available.  The hand-held device and real- t ime project ion opt ion that  has been 
developed by IBM allows the visitor to have a pr ivate way of being fully included in the group 
act ivit y and allows the user to custom ize the display for their  individual needs.  Som e of the 
funct ionalit ies that  have been developed include independent  m anipulat ion of display fonts, 
the size of the text , the colour of the background, etc.  All of these opt ions allow the user to 
have cont rol over what  it  is that  they are going to be seeing while in the m useum .  



As the tourist  season is just  beginning, we are going to start  using this technology over the 
next  couple of weeks.  The way that  we have this set  up within the m useum  is t hat  we have 
specific areas within the site that  are going to be available for the use of Voice Recognit ion 
(VR)  software.  A visitor to the site is going to see guides walking around the site with 
headsets on.  The plan is they will have the headsets on at  t im es enabling on-dem and use of 
the technology.  What  this m eans, is that  a visitor want ing to use the VR solut ion will sim ply 
be able to touch the correct  link on the handheld, corresponding to the  to the correct  part  of 
the site, and the visitor at  all t imes will be able to see the words of each guide that  is doing 
the presentat ion.  There is a new level of discipline that  will be necessary in this 
environm ent .  Tradit ionally, a visitor would only have access to a designated presentat ion, 
now any of those side conversat ions they have with each other are going to be potent ially 
capt ioned and available for people using the handhelds to see.  The m odel that  we are t rying 
to use is one where, from  8: 00 in the m orning unt il 6: 00 at  night , there will be som ebody 
hooked up to a m icrophone.  When a visitor com es in, we will have the system  set  up so that  
there are icons on the desktop of the handheld, corresponding to signs that  are around the 
site, let t ing people know where they are and to what  part  of the site the link 
corresponds.  Once the link is accessed, they will have an autom at ic connect ion to that  
speaker that  is in that  sect ion of the m useum .  No one else will need to know that  they are in 
the site using that  accessible technology.  

These are som e facts that  I  recent ly found, I  am  sure m any people in this room  have 
knowledge of these num bers.  One in ten people is classified as deaf or hard-of-hearing.  I f 
one in ten people com ing in our doors can benefit  from  this technology, it  will have a huge 
im pact  on the populat ion at  this m useum .  Addit ionally, twenty percent  of visitors to our 
m useum  are seniors.  As our senior populat ion increases, hearing loss is an issue that  is going 
to cont inue to grow.  I f we also consider age- related hearing loss and people who are com ing 
in with only slight  hearing problem s as potent ial beneficiar ies of this technology, we will likely 
see that  this stat ist ic is further elevated.  We are expect ing that  this technology will help 
people who norm ally com e in looking for capt ioning and other types of accessible technology 
however, throughout  our research;  we are also expect ing to find that  m any non-hearing 
im paired people will benefit  from  the technology.  We want  to research this to exam ine any 
parallels to what  we have found in the classroom .  I n our classes, we have found that  it  is not  
just  people who are deaf and hard-of-hearing that  benefit  from  the availabilit y of voice 
recognit ion t ranscript ion. 

Other people we think will benefit  from  this technology include:   

Children who tend to think that  any new technology is cool.  Within the m useum , there is a 
sect ion that  has experim ents for kids;  this sect ion allows them  to think scient ifically.  This 
project  will expand upon that  sect ion and let  the children see that  Bell's work is being 
cont inued today, that  his research in the area of assist ing those who are deaf and hard of 
hearing is cont inuing.  We think they will really enjoy it .  We have also done research on 
people with different  learning styles.  There are auditory learners, visual learners, textual 
learners, etc and we ant icipate that  people with these different  preferred learning styles m ay 
favor looking at  a hand held rather than sim ply listening to a guide.  Our intent ion is to m ake 
this available to anyone who requests it .  I n addit ion, we are interested in exam ining how is 
this going to affect  English as a Second Language, in a m useum .  Our experience with ESL and 
t ranscript ion has been posit ive, on our cam pus, we have an MBA program  with a significant  
num ber of the students com ing from  China, and we have found that  there is a significant  
benefit  for them  to have text  project ion in class.  They read well, but  som et im es it  is hard to 
get  inform at ion effect ively for them  in an oral sense.  We think this sam e benefit  will extend to 
our non-English speaking visitors too.  

Because we plan to do som e im pact  analysis this sum m er we are going to ask people to fill out  
a survey when they borrow a handheld device and ask them  what  was the im pact  of this 
technology on them  individually, did it  actually im prove their visit , did they find it  was 
int rusive and difficult  to use?  As we receive these feedback form s, we are going to t ry to 
m odify our delivery based on suggest ions so we can understand the best  way t o deploy this 



technology.  We hope to find innovat ive new ideas from  our visitors, m aybe there are ways we 
are not  thinking about , and m aybe there is new delivery technique that  the visitors will 
suggest .  I t  is our hope that  we will be able to concent rate on those suggest ions as well.  We 
think it  will be people who are deaf or hard-of-hearing who will be pr im arily using this 
technology but , through these feedback form s, we realize that  we m ay end up finding our 
secondary user groups are different  from  any of the ones that  I  have listed, we welcom e these 
types of discoveries.   

Another com pletely different  issue that  we hope to study is staff sat isfact ion.  They are going 
to be the expert  dem onst rators of the technology but  it  raises com pletely different  issues than 
we have had in a universit y classroom .  Faculty researchers are part icipat ing in this research 
because they want  to help their students, not  because they were m andated by their 
supervisor.  I n the m useum  this sum m er, the use of this technology is a new part  of their  j ob;  
in realit y they do not  have a choice.  Therefore, now we are asking m useum  interpreters, 
people who generally need no level of com puter expert ise, to dem onst rate this technology, 
achieving a benchm ark of 90 to 95 percent  accuracy, as well as anim ate Bell's stor ies to the 
sam e level that  they would without  any technology responsibilit ies.  This appears to add 
pressure to their  j obs but  the guides are all excited about  it  even though they are som ewhat  
nervous.  Because of these factors, we want  to study how the technology works for them  and 
how we m ake it  easy for t hem  to em ploy.  How does this st ress of having to use this 
technology im pact  their  success and cont rast  with the alt ruist ic feelings that  they have.  

Addit ionally, once the tourist  season ends, we hope to explore the use of this technology for 
real- t im e m useum  driven learning opportunit ies.  The adm inist rat ion at  the m useum  wants to 
explore how we can use this technology to do shadowing in realt im e from  the 
m useum .  Because the applicat ion that  we have developed is a server based web m odel, we 
will be able to connect  students in other parts of Canada to what  is going on in realt im e in 
Nova Scot ia.  We will look at  e-Learning opportunit ies and see if this is an effect ive way to 
allow people to find out  what  is happening in the m useum  without  being there.  

Som ething else we want  to do is look at  ways we can provide content  in different  ways.  I n 
Canada, federal agencies are m andated by the governm ent  to provide service in English and 
French, but  the m useum  also often receives Japanese visitors, I talian visitors, Chinese visitors 
and people from  around the globe and we do not  feel that  they get  full im pact  of the stor ies at  
the m useum .  We are going to t ry to develop techniques to offer them  project ion in a 
language other than what  the guide is speaking offer ing them  content  in their  first  
language.  Our thoughts about  how this would work are that  our tour guide would be speaking, 
with their  words displayed on a hand-held and we feel that  with a few techniques, we could 
also display this in m any different  languages sim ultaneously.  This would enable a visitor to 
see text  displayed in real- t im e in their  language of choice without  an interpreter speaking that  
language.  We have som e ideas in m ind to m ake this happen but  obviously, we will need to do 
lots of research in this area to perfect  these techniques.  We are hopeful that  will happen in 
the near future.    

One of the benefit s in this site is that  visitors are going to be able to m ove from  one anim ator 
to the next  by using the handhelds without  having t o alert  the guide each t im e that  they are 
using the technology.  Through sim ple display techniques they can sim ply click on a link and 
see what  is going on in that  sect ion of the m useum , allowing them  to use the technology as 
they want .   This will really allow for realt im e access.  Addit ionally, eventually we plan to have 
this inform at ion on the web and a visitor, once given the specific URL will be able to see what  
is happening at  the Alexander Graham  Bell Nat ional Histor ic Site even if they are not  on site.   

I n closing we think that  this form  of delivery is ideally suited to a m useum  as it  will allow the 
character of the m useum  to com e through while offer ing on-dem and, discrete adapt ive 
technology that  is fun, sim ple to use and convenient .  Are there any quest ions? 



> >   Did som ebody give you a container full of hand-held devices?  I  can't  im agine going there 
now without  want ing to have one. 

 > >  SARAH CONROD:   We are fortunate;  we have a great  bunch of partners who have helped 
us to acquire the technology necessary to run this project .  ECBC, a local funding agency has 
given us the m oney to purchase all of the technology that  we are using.  We have only 
purchased six handhelds due to cost  rest rict ions but  we are hoping to m ake it  possible for 
visitors to use their own personal handheld later in the project .   

> >   I 'm  curious.  How do you see the m ult iple language t ranslat ion?  I s that  done 
autom at ically?  Spoken in one language and autom at ically done with the others for software or 
what?  

> >  SARAH CONROD:   This is not  som ething that  we have available r ight  now, it  is som ething 
we will be developing in the future.  What  I  described is a future project ion of what  we plan to 
have on site but  we hope to at  least  experim ent  with French and English this sum m er. 

> >   Several interpreters actually use this at  the sam e t im e?  I n other words, one hand-held 
device has on it  several interpreters?  

> >  SARAH CONROD:   The user will be able to access any guide who is using a wireless m ic at  
any t im e but  they will only be able to see one presentat ion at  a t im e as the screen is so 
sm all.  Because of the wireless m icrophones we have, they have are 200 channels, it  is 
possible to have several guides hooked up and using the technology sim ultaneously.  The first  
m useum  we are working with is not  a huge facilit y so current ly we will only be using the 
technology in three different  sect ions of the site.  We are able to allow that  person that  is 
using the hand-held to connect  any one of those three even if the presentat ions are going on 
sim ultaneously sim ply by clicking on that  corresponding link.   

> >   ( I naudible)  m ost  useful low bandwidth or som ething where it  only works when you are 
close to the anim ator, because then you wouldn't  have to ( inaudible) . 

> >  SARAH CONROD:   That  is som ething we looked at  in the beginning but  it  is not  necessarily 
som ething we will incorporate.  One of the things we wanted to do was have IBM help us 
develop a way for people to access this inform at ion when they were off-site.  Because of this, 
we found a way to connect  people to the tour even if they were quite far away from  the 
guide.  For exam ple, if you are in one area of the site you can “spy”  on what  is happening in 
any of the other VR assisted locat ions.  We were nervous to use other beam ing- type of 
technologies, as we were not  sure what  would happen with m any people m ingling around 
using the signal at  the sam e t im e etc.  

> >   Conceivable in a discussion group in a classroom , you have eight  people and one person 
who is deaf.  Seven of those people could have a m icrophone.  They would be program m ed 
into their part icular server?  

> >  SARAH CONROD:   Right  now, we are on a separate com puter for each sect ion of the 
m useum .  I n a classroom , I  am  not  sure how that  would work unless everybody had a laptop 
on their desk and had t he wireless m icrophone but  I  guess you are r ight .  Presum ably, that  
would work but  it  would be cost ly.  Perhaps in the future m ult iple speaker m odels could be 
im plem ented and displayed on a screen;  this is som ething to be looked at  and a com pletely 
new area to consider.   

  SARA BASSON:   During lunch, we will have our keynote speaker, David Naham oo. Before we 
break, I  have a couple of individuals that  I  would like to recognize.  First  it  occurred to m e as I  
was pulling this agenda together, that  m ost  of the talks are predicated on the use of a tool 
that  was created at  IBM research, and required input  from  m any of our colleagues in this 



room .  ViaScribe is now so deeply intertwined in these presentat ions, that  you are not  hearing 
presentat ions about  ViaScribe it self anym ore.  You are hearing presentat ions about  different  
ways it  is of value and how it  is being used. There is really a single visionary developer who 
stands behind everything in ViaScribe.  His determ inat ion brought  ViaScribe to it s current  
state and has also m ade this project  such a technical j oy for all of us that  are involved in 
it .  And that  person is Alex Faism an.  

       (Applause) . 

 And we have a sm all token of appreciat ion for his efforts. I t  occurs to m e that  for Alex, 
ViaScribe is som e blend of com puter science and art ist ry.  I n recognit ion and appreciat ion and 
to further allow him  to develop the art ist ic side, we give him  this. (art  set ) . 

       (Applause) . 

The second acknowledgm ent  I 'd like to m ake is to a professor that  has been with Liberated 
Learning from  incept ion, as you have already heard.  And he has spoiled all of us that  know 
him , because we now think that  all professors should give fascinat ing lectures on topics that  
we are all interested in hearing. We would go to his classroom s to see demonst rat ions of 
ViaScribe in act ion the way it  should be working, and we didn't  want  to leave because we were 
interested in what  he was talking about .  He presents fascinat ing lectures that  achieve 90 
percent -plus accuracy, 10 percent  error rates, in speech recognit ion, and also creates these 
program m ing tools, and provides detailed research suggest ions about  how to im prove the 
ViaScribe tools and processes, and generally serves as a Renaissance m an. Our colleagues at  
the research lab that  were interact ing closely with Stan Arm st rong last  year were com pletely 
am azed. One of them  asked m e whether the Stan Arm st rong that  is giving all these t ips and 
input , is he the sam e Stan Arm st rong who is also giving lectures on religious studies?  He is 
ret ir ing this year, which is going to be a great  loss to all students to come.  Fortunately for us, 
we believe he will cont inue on with advancem ents in speech recognit ion and for greater 
goals.  And so we have this token of appreciat ion for Professor Stan Arm st rong.  

       (Applause) . 

 With grat itude for your br illiance and vision toward im proving educat ion for all...  (Applause) . 



 
 

Sara Basson:  I  am  honored to int roduce our next  speaker, our keynote speaker for today, Dr. 
David Naham oo.    He will be talking about  Speech Transcript ion and Analyt ic Opportunit ies.  

       

I 'm  honored to be here with all of you. I  will be talking about  speech topics beyond just  
t ranscript ion, and m ore about  what  has taken place in the speech m arketplace overall. I n the 
last  30, 40 years, IBM and a lot  of others in the speech indust ry have m ade fantast ic progress 
to the point  that  history can call what  we have done one of the greatest  things to happen in 
the inform at ion technology area. Unfortunately, the m arketplace is not  fully there.  What  I  will 
do in m y presentat ion is to ident ify som e of the reasons for that  lack of success, talk about  
what  is going to be happening and what  is going to be successful, and essent ially talk about  
speech opportunit ies. I  will talk about  the conversat ional access m arket , and touch on the 
t ranscript ion area and what  is happening there as well. 

We have heard m any people talk about  90+ %  accuracy in speech recognit ion.  I  think it  is 
im portant  to be very careful, when we t ry to assess what  m akes a technology successful.  
There is a whole set  of things beyond raw accuracy rates.  For exam ple, what  is the level of 
accuracy that  you need for a given applicat ion to be successful?  

The next  thing has to do with the infrast ructure integrat ion. I t  is not  just  about  tools like 
ViaScribe.  I t  is also about  how it  gets connected to the environm ent  of the applicat ion that  
exists for the user.  I n the m edical indust ry, how do we get  connected, say, to the radiology 
environm ent? 

A whole slew of things com e into the picture when you start  considering this broader issue of 
integrat ion. The program m ing m odel for desktop solut ions is sim ple.  You go to Windows.  I f 
you look at  a lot  of things that  are com ing, though, t hey are get t ing m ore complicated. We are 
talking about  Web and telephony com ing together.  How do you program  such t hat  these are 
cohesive?  Finally, the m ost  im portant  issue for success is the interface and design of 
technology.  

I n a sense, what  killed dictat ion was a user interface we could not  handle.  For exam ple, error 
correct ion. Error correct ion st ill rem ains t rem endously challenging.  We have heard speakers 
talk about  what  error rate st ill allows you to m ake correct ions cost -effect ively. The correct ion 
is not  the issue.  Finding t he error it self is the issue.  What  m ethods can you use that  are low 
cost  and effect ive? 

The other side of the story is:  What  are the business factors for success? Do the users see 
other ways of get t ing a part icular task done, that  are m ore effect ive? For dictat ion, we are 
often talking about  the day- to-day office worker who com es in.  I 'm  not  a good typist , I  use 
two fingers.  Nonetheless, I  have a very good alternat ive for entering the data without  using 
speech. 



Another quest ion to address is user expectat ion. Where does the technology have to be, for 
users to be sat isfied? I s it  80 percent? 70 percent?  90 percent?  Julien Ghez indicated that  
about  70 percent  accuracy is wonderful for the applicat ion that  he is talking about .  

But  for other applicat ions, we have to figure out  what  that  level is.   

Finally, the business m odel.  There has to be a way to m ake m oney with this technology. You 
need to m ake m ore m oney than you spend in developm ent . 

An interest ing quest ion about  speech technology:  I s it  a real business or is it  an enabling 
technology?  Think about  it . Speech could becom e som ething we use everywhere.  I n that  
case, the business assessm ent  changes:  People can m ake a billion dollars from selling speech 
technology, because it  is well integrated into the operat ing system  that  som ebody offers, or 
the m iddleware that  som ebody else offers. I n this case, you cannot  calculate the actual 
am ount  of m oney that  is being m ade there.  

So here I  put  together a whole list  of im portant  features that  you want  to do when interact ing 
with a system , all the way from  sim ple navigat ion, or when you are doing edit ing for word 
processing by talking to it , or cont rolling a knob, when you want  to change the tem perature or 
change the volum e of the radio, to searching, when you want  to find the next  song of interest  
and you don't  know what  t he song is, you only know the nam e of the m usician or things of 
that  nature.  Also, when you want  to call in to a call center. Your ident it y has to be known, this 
is the other side of the story. You also m ay want  to create docum ents which is sort  of like 
word processing, and you m ay want  to fill st ructured data into a form .  You want  access to 
lectures, and call center conversat ions, you want  to use speech off line or on- line, and finally 
you m ay want  to ext ract  inform at ion from  a recording.  

The next  thing to consider is, where is the cont rol area? I s it  at  hom e, or in a car?  What  sort  
of device are you using? I  have the whole gam ut  of things here.  How are you accessing the 
service, the technology, the network;  is it  stand alone?  Are you doing single m odalit y or 
m ixing it  with other m odalit ies?  Mixing m odalit ies m akes it  very com plex, especially if you are 
doing it  on a Web-based m ethodology.  A lot  of people think that  m ult i-m odalit y is som ething 
new.  Via Voice from  the beginning has been a m ult i-m odal system .  ViaScribe is also a m ult i-
m odal system .  The quest ion that  m akes m ult i-m odal discussions different  today is, how are 
you program m ing it?  How do you build the applicat ion?  How do you put  it  in a Web 
environm ent?  That  changes the issue.  I t  br ings a lot  of new standards in operat ion that  we 
didn't  have to deal with when we were just  using a single solut ion provision.  

Speech technology and dictat ion availabilit y began in the late '80s, and we got  to the point  of 
a $100 m illion m arket , which is overall a sm all m arket .  Early products were at  $10,000 each 
and it  was understandable that  the business could not  go anywhere.  This started changing as 
these prices dropped to $100. Then we started hearing from  all kinds of vendors that  we were 
dam aging the business.  

But  that  was the direct ion that  it  had to go to actually becom e som ething that  could expand 
and grow.  Many copies were shipped.  The technology started taking off in the m edical 
m arket .  We were m aking good progress, growing by alm ost  20, 25 percent  every year.   We 
had interest ing stories about  the use of the technology in accessibilit y.  Even Lou Gerstner, 
our form er CEO, received let ters from  users of the technology about  people having difficult y 
socializing, and through the early speech dictat ion technology, started com m unicat ing, and 
they reported that  this technology changed their lives. There have been m any stor ies like that  
over t im e.  General correct ion, recording and playback, are things we take for granted, but  
that  t im e alignm ent  of recording and actually playing back took a long t im e to develop, in the 
late '80s, working at  a custom er site, for the designers to fully understand what  needed to be 
done for good speech interact ions. 

So a lot  of good things have happened in this space. 



However, as Michael already m ent ioned, this business ult im ately slowed down substant ially. 
The sim ple keyboard was often a bet ter alternat ive for product ivit y and convenience of use. I f 
you could get  up in the m orning, go get  a coffee, and go in front  of the com puter and be able 
to provide a set  of inst ruct ions or direct ions, that  the m achine would actually hear and listen 
and ult im ately act  on, it  is a different  environm ent .  Developers need to take the lead for 
im proving infrast ructure integrat ion. Unt il that  is created, it  is going to take t ime for this 
m arket  to evolve. I  don't  think the m arket  that  we envision is there yet , but  I  think it  is going 
to com e back but  in a different  form  than what  we know now. 

The second wave of the m arket  started in the m id ‘80s, around telephony. I  will focus on som e 
aspects of this in the call center area.  There is also focus on em bedded applicat ions, but  I  
won©t  talk about  that  now because there is not  m uch t im e here.  I  em phasize m ult i-m odal 
because that  is where I BM is focusing today.  You m ight  have heard of cars, like Accura, using 
speech technology for navigat ion system s. The second speech applicat ion wave is actually in a 
m ore fortunate state, because there is a solut ion, and there are no easy alternat ives to that  
solut ion. I n an autom obile, there is no bet ter choice than using the technology.  And therefore, 
the m arket  is growing. 

Telephony is dr iven by other factors that  I  will talk about . For telephony, call centers, and 
voice to Web, (m eaning any applicat ion you have on the Web) , you can potent ially get  access 
to it  through voice. Most  of us use call centers on a daily basis, and we have m any stor ies for 
each other. We hear stor ies of people going through all kinds of m enus, and ult im ately the 
system s do not  sat isfy what  the caller wanted to do after all this clicking, unt il the caller got  a 
hum an being on the other side. So custom ers are realizing that  the I nteract ive Voice Response 
units ( IVRs) , that  are out  t here - -  are not  answering the need.   

The goal is not  to have call center input  and web input  as separate things. There is an 
expectat ion that  all of these things have to have som ething to do with each other. Custom er 
sat isfact ion is the key.  Businesses can©t  afford to lose custom ers.  They want  to keep the 
custom ers sat isfied.  Over the last  four or five years, m aybe the m ost  im portant  elem ent  of 
call center design, is that  custom ers are expect ing sim ilar it y in how they access inform at ion on 
the web, or through call centers.  The inform at ion taken and provided needs to be connected 
and needs to be integrated.  These are key elem ents and the backbone of this growing m arket .  

Here is som e m ore detail of what  we want  to do, for exam ple in cars. We want  to help agents 
be able to do other things, we want  to enhance the custom er experience.  This is key. I n 
addit ion you want  to be able to provide these experiences at  any t im e, even dur ing off-hours 
or holidays. Managing through autom at ion is the way to do it . 

Here is a sim ple chart  that  shows call center analyses. 75 percent  of it  has to do with just  
m anpower. I f you are interested in call centers, and reducing costs, you have to do som ething 
about  this aspect . You can save a lot  of m oney.  By the way, we are not  talking about  ten 
m illion dollars or even a hundred m illion dollars. I  don©t  want  to repeat  Michael©s concerns 
about  hyperbole, and cite yet  another billion dollar opportunity.  But  indeed the cost  reduct ion 
opportunity is actually around $20 billion, if you can m ake users happy in term s of ease of use. 
I  can tell you that  every which way you look at  it , the opportunit ies are actually dr iving call 
center autom at ion. We can get  together for another event  like this five years from  now, and 
see if it  has been realized or not .  

What  are the benefit s?  I n term s of the benefit s, the payback on investm ent  is actually short . 
Som e of the returns are m easurable, such as t ransact ion cost , and call durat ion.  There are 
things that  are not  really that  easily m easurable, such as the custom er sat isfact ion and 
retent ion and also the enhanced im age of your corporat ion. Think about  when you call a 
corporat ion and it  does not  have a good voice talking to you.  I t  does not  have a good persona. 
You would react  in the sam e way as you do when you see a bad Web Page and you look at  it  
and conclude there is som ething wrong with this com pany.  



Here are the drivers for the t ransform at ion.  We realize that  actually there is a need to go 
from  these speech centers to speech enabled  applicat ions, which is a big difference.  You can 
build one applicat ion or two, but  you really need do it  with m uch broader type of self-service 
applicat ions that  expand the m arket . To do that , you need a standards-based act ivit y. We are 
dr iving such open standards, open source init iat ives, a Java-based solut ion. The basic concept  
behind it  is the fact  that  applicat ions are built  out  of the sm aller pieces.  I f you can't  design in 
sm all pieces that  live together and can have a com m on m ode of interact ion, you can't  be very 
successful in growing the m arket . One elem ent  of the growth of the m arket  as I  said is the 
expense of the delivery of the solut ion.  I t  takes a lot  of effort , so the contest  here has been to 
really put  focus on building lit t le things.  I f you want  to build a car applicat ion, you can put  
those sm aller components together and m ore easily create an applicat ion.  The open source 
basic version has been put  together for other things, and we just  expand the program m ing 
m odels for a new applicat ion. 

With that , I 'd like to go to the next  set t ing:  data. With data, you can think of anything we 
have as essent ially a contact  point .  As a user, I  could have gone to a contact  center or a call 
center. I  do som ething in the business process and t hrough this interact ion, som e data gets 
used that  needs to be analyzed.  I t  needs to be looked at  for different  reasons. For exam ple, 
you can have a lot  of recording of broadcast  news.  You want  to look at  it  later.  You want  to 
be able to search it .  We talked about  all of the things associated with lectures in the 
classroom .  You record it .  I©m  get t ing to the idea that  recording inform at ion or access to real-
t im e inform at ion has wide benefit  in term s of business.  Let  m e go to the call center area. 
Here again a custom er talks to a contact  center, the data is collected  and the enterprise can 
then search on line according to knowledge that  exists in term s of m arket ing, 
product   developm ent  and perform ance. Why do we do that?  What  is the value that  is offered 
here?  

For exam ple, if a product  is faulty,  and four  calls are com ing in, one after another, that  say 
there is a problem  with the product , you can quickly ident ify that  there is a problem  and start  
act ing on it , rather than wait ing for days to deal with it . 

When you call in to the call center and say m y son j ust  graduated from  high school, you are 
providing data that  you are likely to be needing a new car for young drivers, and the 
enterprise can use that  inform at ion for revenue.  For the custom er experience, today, call 
centers record the data, they have no way of processing it  because they have t o have people 
looking at  it .  One by one, people in the com pany need to listen.  I f you record and analyze 
these things and you have all the data analyzed, you can quickly answer quest ions.  Was the 
custom er happy?  Did the agent  read and follow the process?  Was the agent  courteous?  All 
of these assessm ents can be done through autom ated processes. There are lots of other 
advantages, like com pliance and r isk m anagem ent , and there are two ways a com pany can do 
it .  They record a call, or t hey can m ine live calls, depending on the situat ion. 

Here is a m illion dollar quest ion.  How do you m ake this happen in the m arketplace?  I t  hasn©t  
happened yet .  What  do you do about  it , to m ake it  happen? In research, we created 
m echanism s to accum ulate data and analyze it . The purpose of this analysis is so that , in the 
end, you can label a call, -  was the custom er sat isfied or not? I n addit ion, you can say that  
what  was the call about? You can start  using stat ist ical technology in term s of planning how to 
set  up and what  sort  of skills you need in the com ing m onths in your  organizat ions. We have 
talked about  other possibilit ies;  enterprise m eet ings were m ent ioned before. You can answer 
quest ions such as “ I  want  to know what  was said before, I  didn©t  at tend the m eaning, I  want  
to know what  t ranspired.”   You can do this also with broadcast  m edia.   

There are a range of indust r ies and applicat ions of interest . Hom eland securit y is one general 
area of interest .  And accessibilit y is also a key driver. Dictat ion, in fact ,  started with 
accessibilit y. Capt ion Me Now does live speech to text  t ranslat ion and also post -product ion 
speech to text  conversion. I  think the creat ion of data ent ry is going to com e back and com e 
back in a st rong way through the devices used. There are lots of agents who go to different  



places and have to enter inform at ion, and they have to carry lit t le devices with them  to enter 
the inform at ion.  This is an interest ing area of applicat ion.  These are things that  we are 
hearing custom ers talking about . Conversat ional access at  call centers is an area where we are 
seeing things happening, because autom at ion an d  custom er retent ion are key. The 
autom ot ive and m obile embedded devices need to be speech-driven. I t 's a m ust . I t  is going to 
be happening, there is no other choice.  

The next  phase will be business intelligence in the m arketplace. I  think that  the m arket  
dynam ics are dr iving what  is happening in IBM. A couple of years ago we launched a program  
called superhum an speech technology with the goal that  we will have technology that  
perform s as well as hum ans by the end of the decade.  Som e of us think it  is actually 
possible.  We are dr iving a lot  of our am bit ions in this area. 

 



 

SARA BASSON:   I t 's all about  the journey.  Our next  speaker is TJ Hazen, who will talk about  
Au t om at ic Pr ocessin g  o f  Spok en  an d  W r i t t en  Lect u r e Mat er ia l  

 

I  will be talking about  the work that  quite a few people at  MIT are working on.  The prim ary 
m ot ivat ion of this  

work is that  we would like to be able to autom at ically process the large am ounts of on- line 
academ ic lecture m aterials becom ing available.  I t  is not  only writ ten m aterial but  audiovisual 
m aterial as well.  For exam ple, at  MIT, a large num ber of academ ic courses are being 
videotaped and delivered over the Web. The difficult y with this t ype of m aterial, is that  it  
requires a lot  of  hum an effort  to t ranscribe, annotate, st ructure, and organize the data so that  
it  is easily accessible and so that  students can  find the lecture m aterials from  the audiovisual 
lectures that  they  

are interested in finding and reviewing. 

What  we would like to do is enable fast , accurate, and easy access to lecture content . The 
focus is going to be on processing spontaneous and, at   MIT, highly specialized lectures 
typically about  science and engineering, and do this autom at ically, and hopefully this 
autom at ic processing will help students find lecture m aterials they want  and be able to review 
it .  Our end hope is to incorporate this into publicly available services such as the MI T 
OpenCourseWare.  This is a project  where MIT is shoot ing to have academ ic m aterials from  
2000 MIT courses m ade publicly available on the Web, for anybody to use for any educat ional 
purposes.  

The specific thing that  we are going to invest igate are, first , lecture t ranscript ion, which is 
som ething you know about , and ret r ieval from  t ranscript ions of audiovisual m aterial. We want  
to go further, such as autom at ically segm ent ing and sum m arizing lectures, breaking them  
down into subsect ions and topics, and finally aligning with m aterial such as slides or textbooks 
or lecture notes and other m aterials that  a lecture m ight  have available for students.  

Here is the research challenge;  you have som e lecture being given, in this part icular case, a 
t ranscript ion of the first  m inute or so of an algebra lecture.  I f you read carefully, this is an 
actual word for word t ranscript ion that  hasn't  been cleaned up.  I t  can be highly 
spontaneous.  There will be ungram m at ical elem ents to this.  

We m ight  also have available som ething such as a textbook.  You m ight  be able to ut ilize the 
textbook to help you understand what  topics are going to be spoken about  in the lecture;  that  
m ight  help you im prove the recognit ion accuracy.  You would like to be able to use the lecture 
to find ways to determ ine sect ions of the textbook that  the lecture is talking about .  I f 
som ebody is reviewing one or the other, they can have a link back to the port ion of the 



textbook that  the audiovisual that  you are looking at  links to;  or, if they are looking at  the 
audiovisual, get  the video that  describes what  they are reading about  in the textbook.  

Som e student  would com e along on a com puter and m ight  want  to access, for exam ple, if I  
say som ething like I  want  to learn about  m at rices, then all of this m aterial that  is 
autom at ically annotated would be m ade available to m e, hopefully with the appropriate text  of 
the audiovisual m aterial and also any linking docum ents such as slides. 

I  work on the speech processing side of things, so for the next  10 or 15 m inutes I ' ll talk about  
the speech processing side of it .  At  the end I ' ll talk m ore about  m y colleagues' work and their 
students who are working on sum m arizing the lecture m aterial.  

 For the speech processing side, we started by init ially creat ing lecture m aterial with audio 
from  eight  MIT courses.  This is roughly 20 lectures per course.  And 80 MIT World sem inars. 
(MIT World is a Website at  MIT which provides videotape lectures of outside scient ists and 
public policy people, who give a talk and videotape it .)   We have 300 hours we have 
incorporated into a corpus, and we have t ranscripts that  have been generated from  m uch of 
this m aterial. We have a process for aligning the t ranscripts to the audio. At  the m om ent  we 
have 169 hours that  have been fully t im e aligned and verified. 

I n addit ion, for m any of the courses we have lecture slides or textbooks, that  accom pany 
these courses. When we analyze the courses, here are som e of the things we found.  First  of 
all, lectures tend to be conversat ional in nature.  They are sim ilar to hum an conversat ions. I f 
you are inst ructed to talk to ViaScribe, they m ight  be m ore well-behaved.  But  m any of t he 
lecturers we have, they are anim ated.  They produce lots of false starts, part ial 
words,  cont ract ions.  When we look at  the stat ist ics, the num ber of these speech art ifacts is 
roughly sim ilar to what  we have seen in hum an conversat ion.  

Another aspect  of the lectures is the vocabulary in the speech.  Typically for a one-hour 
lecture that  m ight  be 7,000 words that  are spoken in the lecture.  On average we see about  
800 unique words.  This is probably one third of the num ber of unique words that  you m ight  
see in an hour of a news broadcast .  What  this is saying is that  even though you m ight  see 
lots of words, lectures will t ypically stay in a confined space of vocabulary and talk about  a 
specialized area. I nit ially, the words that  they are going to use in these lectures, especially 
science and engineering lectures, will be highly specific to that  topic and not  the type of words 
you typically observe in regular day- to-day conversat ions or even in broadcast  news 
presentat ions.  

What  I  have here is an exam ple from  three lectures.  We have a com puter science lecture 
here, and a physics lecture and an algebra lecture.  These are all of the lectures for the ent ire 
course, there are roughly 20 hours of lectures.  What  we did was rem ove all of the m ost  
frequent  words that  appear in all three of the subjects, and showed only the m ost  frequent  
words that  appear only in that  part icular course for that  part icular subject . 

For com puter science, the m ost  frequent  words that  don't  also appear in the other lectures 
are:  procedures, environm ent :  in  physics:   fields, charge , m agnet ics, or in algebra, m at r ix, 
t ranspose, or determ inant .  These other colum ns represent  the rank order of these words in 
other corpora.  The bigger the num ber, the m ore rare those words are.  

What  you can see, especially in linear algebra, is m any of t hese words sim ply do not  get  used 
in standard corpora used in speech recognit ion, and this m eans they are never used anywhere 
at  all in that  corpora. I t  is hard to cover the specific content  you have in these science and 
engineering courses. I n order to get  around this problem , we need som e topic specific m aterial 
that  we can incorporate into the corpus.   



Second proble:  how people speak, what  is their  language usage, when giving t hese talks? 
What  we have here is a set  of t raining corpora that  we can use to exam ine the language 
m odel com plexity, a m easure of how good the language m odel is, represent ing the topic.  

I f we are t rying to create the language m odel for the com puter science lectures, based on 
these various t raining corpus, such as broadcast  news or hum an conversat ions, the goal m ight  
be to get  the perplexity down to 40, let 's say, which is the com plexity we see  in the actual 
com puter science lectures, m eaning t raining the m odel on the actual test ing data.  

But  if we look at  som e of these other things like broadcast  news or hum an conversat ions from  
switchboard, we are not  doing a good job of predict ing the words.  We do bet ter looking at  
other lectures that  are not  about  com puter science.  I f it 's com puter science, perhaps we can 
take advantage of the textbook, that  is specific on the topic.  But  it   turns out  t he textbook is 
the worst  predictor of the speech in the science lectures.  

How can we take this stylist ically different  course m aterial out  of a textbook, and com bine it  
with som e other m eans or som e other corpus of m ore conversat ional nature, to get  a bet ter 
language m odel? 

Subject  specific lectures, not  from  the text  but  different  sets, other language m odels, are 
bet ter at  predict ing language usage but  if we incorporate the textbook into the subject  
lectures we can reduce the com plexity. 

I t  is clear we have to use som e com binat ion of com pletely subject  independent  conversat ion 
m aterial, along with the specific subjects-specific m aterial that  we have in textbooks or other 
related textural inform at ion. 

We have som e prelim inary speech recognit ion results.  For the language m odel, in term s of 
vocabulary, we used a vocabulary of only 3,000 words. Also, we had 80 hours of lecture 
m aterial we used in t raining the acoust ic m odel.  We used switchboard and com binat ion of 
switchboard data and textbook data to t rain the language m odel. We exam ined the 
perform ance over ten com puter science lectures.   

These are the last  ten in a series of 20. We have the first  ten lectures available for adaptat ion. 
These three colum ns represent  various perform ance m et r ics.  The first  one is the word error 
rate.  As you can see, the word error rates are quite high.  We are current ly working to get  
those num bers down, we have reduced it  probably by 20 to 25 percent  since this paper cam e 
out .  We are not  yet  down to the 15 percent  that  you were talking about  as being acceptable.  

The interest ing thing is that , even though error rates are high, the system  can be fair ly usable 
depending on what  you are using it  for.  These other num bers represent  the precision and 
recall for ret rieval term s. Precision represents - -  when you ask for a keyword you want  to find 
in a lecture som ewhere, and you get  back a bunch of segm ents of lecture segm ents.  The 
precision tells you if the system  returns segm ents with the keywords, how accurate is the list  
you got  back?  Precision is 90 percent  - -  m eaning 90 percent  of the t im e that  it  says the 
keyword is there, it  really is there.  Recall is what  percentage of the lecture segm ents that  
actually contain the keyword, are actually found? 

This is on ten-second chunks.  We are finding 80 to 90 percent  accuracy over these different  
m easures, which is m ore than good enough relevant  to segm ent  about  what  you are looking 
for. Even if recognit ion is not  good, the inform at ion ret r ieval accuracy can be good.  

Let  m e give you an update about  where we are r ight  now.  

We have developed a recognit ion system , and m ade it  available through a Web-based server 
for processing course lectures that  you m ight  have.  So you can subm it  an audio lecture over 



the Web.  You can upload text  m aterials, be it  abst racts, key words or papers or slides you 
have on the topic.  The system  can use language m odeling adaptat ion.  After we process the 
text  m aterial and build a new language m odel, we run our recognit ion engine over it .   

We are going to m ake available a set  of Java software tools that  would allow people to index 
their audio m aterial based on the t ranscript ions that  we send back and then view it .  I ' ll show 
you a dem o in a m inute.  Other ongoing work on the speech recognit ion side, invest igat ing 
new m ethods for vocabulary select ion and language m odel adaptat ion.  When you learn what  
the lecture is about , how can we m ake the language m odel bet ter, autom at ically? 

We are also exploring new techniques for finding vocabulary words.  When you have 
specialized lectures, there is always going to be new term s.  Even if you don't  know what  the 
word is, you would like to be able to ident ify it  because it  will becom e a keyword eventually.   

We are experim ent ing with a m ethod to get  a larger corpus of lecture m aterial we can use for 
t raining our system .  We  

are doing this now.  We have a num ber of these recorders that  turn out  to do a good job of 
recording speech. I t  is easier for us to give these out  to lecturers at  MIT than have them  bring 
us recorded m aterial through a laptop and headset . 

After the lecture is done, they give it  back to out  office and it  can be added to the corpus. 

(Dem o)  

Basically, what  was going on is that  in the part icular system , we have a baseline system  which 
has language m odel from  switchboard,  which is hum an-hum an conversat ions, and  MI TWorld. 
The user supplied papers contain only 6,000 total words, but  it 's enough that  when we 
com bine it  with the preselected vocabulary, and add new  item s from  the papers, const ruct  a 
language m odel, we find  there are 136 new topic-specific words in the data that  was supplied 
that  were not  in the vocabulary, words such as conversat ional or  browser or keywords, words 
that  are clearly im portant  to the topic that  I©m  talking about  and that  you would want  the 
system  to  recognize.  

Here we have som ething where you can put  in a query term .  Som ething like 
conversat ions.  I t  com es back with the ten-second segm ents - -  here there was one instance 
where conversat ions were spoken.  Well, another term , this one is language, and in this case 
the word " language" was spoken four t im es.  I  clicked on one.  I t  shows in this lower window 
the context  around where the word " language" was.  I  don©t  have it  highlighted, but  the word 
appears here.  

 You can change with the scroll bar on the side how m uch m ore context  you want  to see.  You 
can quickly browse through these different  things and find out  which segm ent  m ight  be 
relevant .  Here is the t it le of the lecture it  cam e from. I n this case there is only one lecture 
that  I  have in m y laptop but  there could conceivably be hundreds or thousands of lectures 
they could choose from . 

We are going to be im proving, hopefully, not  only the qualit y of the recognit ion, but  the 
qualit y of the interface, and hopefully integrat ing it  with visual inform at ion for lectures that  
have visual inform at ion available as well.  

That  is where we are with the speech processing.  After the speech processing, we would like 
to go a step further, and t ry to be able to do som e type of autom at ic st ructur ing or 
segm entat ion of the lectures, breaking it  down into chunks that  are about  the sam e 
topics.  I©m  going to give you three slides here on som e of the work that  ReginaBarzilay has 
been working on. What  you see here now is a m ethod for exam ining a lecture, and what  we 



have in the lecture, you probably can't  see it , but  there are just  under 700 sentences, and 
these are the actual t ranscript ions of what  the lecturer said, not  what  is com ing out  of the 
speech recognizer.  Hopefully, you will be able to do the sam e thing with the output  from  the 
speech recognizer.  

The m at r ix im age is 700 sentences by the sam e 700 sentences - -  it  indicates there is a lot  of 
sim ilarit y in the word m at r ix between sentences.  Any  place you see, certainly along the 
diagonal, there is sim ilar ity,  but  what  you can see is that  there are regions such as here, and 
here, where there is a lot  of sim ilar it y between the language usage.  This m ight  indicate that  
these are segm ents are talking about  the sam e topic.  This is one possible 
segm entat ion.   Right  now, this part icular segm entat ion is breaking it  down into eight  different  
segm ents.  I deally you m ight  want  to break it  into finer things.  They are working on t rying to 
figure out  where there m ight  be breaks that  can be applied and possibly aligning the slides. 

I n m any of the lectures, m any of the lecturers don't  believe in slides.  I n our  new building, we 
have a new $300 m illion building built  for the science departm ent  and the m ain auditorium  
lecture hall is a shrine to the blackboard.  Many of the lecturers think the blackboard is the 
best  way to present  m aterial.  I n these cases, we won't  have supplem entary slide 
m aterial.   Everything they have done is writ ten on the blackboard.   

I n this exam ple, we had one lecture where the lecturer provided us the slides.  We have on 
the left -hand side what  she said and on the r ight -hand side what  the slide was.  

 What  Regina and her students are working on now, is to com e up with a way t o predict  what  
a slide should look like based on what   was spoken.  

There are various ways they can do this.  One thing they are looking at  now is looking at  the 
frequency of words, and m easures that  take into account  how rare a word is in general, or the 
word context  or part  of speech, over all the words in som e segm ent , determ ining where the 
salient  key words or phrases are and t rying to pick out  a few salient  words and phrases that  
can be used for the t it le. Then finding a larger set  that  can be used for the body of the slide. 

At  the m om ent  what  they will do is generate a slide and t ry to evaluate it . They will put  the 
words that  they cam e up with for the t it le, for exam ple, and com pare those words in the 
actual t it le of the slide that  the lecturer provided.  That  doesn't  necessarily say that  what  they 
are producing is good or bad.  I t  m ight  be just  different .  But  it  is one m easure – it  says if they 
can predict  the exact  words, they are doing pret ty well. The details of how they are doing it , 
here are m easures on the t it le generat ion.  The precision, when they predict  a word, how 
often is that  word in the t it le.  And recall - -  what  percentage of words in the actual t it le does 
the system  predict .   

 I t  indicates here that  they are predict ing 40 percent  of the words.  Presum ably this is because 
the specific collect ion of funct ion words or preposit ions or other things like that , that  m ight  be 
in the t it le, that  are harder to predict .  

 I n term s of the content  of the slides, they get  sim ilar num bers.  Roughly three out  of every 
four words they predict  to be in the content  of the slides, actually are but  they are only finding 
about  40 percent  of the words on recall.  Not  to say it©s bad, another aspect  of it  is how 
readable and how st ructured it  is.  We don©t  have good figures for this at  the m om ent . 

What  are som e of the issues now, going forward?  One of the things we are st ruggling with is, 
what  is the best  way to display these t ranscript ions. Should we be using ways to color code 
them , should we only display the recognized key words?  Or capitalizat ion or 
punctuat ion.  Another issue, how can we integrate the different  m edia?  I f you have a video, I  
haven©t  had t im e to show it , but  one of the things, if you have the video, you can see what  
they are writ ing on the screen.  Maybe there are things such as opt ical character recognit ion 



that  can help you in recognit ion or vice versa, from  what  they are saying in conversat ion, 
predict ing what  they are writ ing on the board.  How do you align with their  slides and how do 
you generate these links between lecture segments?  There is a thing we haven't  got  around 
to working on yet  but  it  is in the plan.  

Finally one of the key bot t lenecks that  we have is the availabilit y of this t ype of data.  A lot  of 
data like broadcast  news is m ore freely available and for use by researchers.  But  the lectures 
are som ething that  there is not  as m uch of out  there.  So hopefully we will get  lectures that  
we can autom at ically t ranscribe and incorporate into the corpus and we are hoping people will 
be willing to share these lectures, to share them  with the research com m unity.  

  (Applause) . 

      > >   



 

SARA BASSON:   Our next  speaker is Mike Wald, from  Southam pton Universit y, talking about  
Personalized Displays.  
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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 it s conference in 
Baddeck, Nova Scot ia looking at  research and developm ent  challenges and opportunit ies. 
[ SLIDE 3]  I©d like to show you a couple of slides that  I  showed then which descr ibed m y vision 
of how research and developm ent  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 bot tom  r ight  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 exam ple, by new lines or dashes) . However each student  m ay have different  preferences 
about  how they wish to see the text  displayed. I f you had a network m odel you could have 
m ult iple personal displays that  could be custom ized and also used for real- t im e correct ion and 
edit ing. The next  slide [ SLIDE 5]  shows the speech signal of 28 Kilobytes of inform at ion per 
second being t ranscribed by the recognit ion engine into text  of 320 bits per second, which is 
nearly 1000 t imes less inform at ion and so needs alm ost  1000 t imes less bandwidth to 
t ransm it . Since the t im ing inform at ion gets sent  as well, the text  can be synchronized with the 
speech signal later. This slide also suggested that  further developments and t r ials of this 
network m odel should occur.  

The following slides describe the related research and developm ent  work I  am  current ly 
undertaking at  Southam pton Universit y [ SLIDE 6] . 

Although this work has only been taking place over the last  few weeks, I  am  dem onst rat ing a 
prototype here for you now running on a tablet  PC as I  thought  it  was im portant  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 m om ent  is described on this slide [ SLIDE 7] ,  and I  will explain it  now. 
My speech is going via the m icrophone to ViaScribe (which I  have running in a window hidden 
behind the PowerPoint  window at  the m om ent )  and ViaScribe is output t ing the text  as well as 
the t im ing and som e other inform at ion to the Personalized Display server applicat ion which is 
running on m y laptop m achine here alongside ViaScribe and it  is sending the text  as I  speak to 



the Personalised Display client  applicat ion that  is running on the tablet  PC that  is being passed 
around at  the m om ent . You can see the text  appearing in the window of the client  applicat ion 
as I  talk. 

The text  would also be sent  to and displayed on any Personalised Display client  applicat ions 
running on other com puters that  were connected to the network. 

I nform at ion can be sent  both ways and so people can also be correct ing errors and this 
inform at ion could be sent  to others on the network.  

I t  is also possible to have both ViaScribe and the Personalized Display server applicat ion 
running on m any wireless laptops in a room  and this would enable a deaf person to be able to 
follow m ult iple speakers at  a m eet ing (even if they were all talking at  once! )  

There are various ways you can t ransfer the inform at ion 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 m eans that  you don't  need access to a wireless access point  
of a client  server network, [ SLIDE10]  and so, for exam ple I  didn't  require permission from  IBM 
to access their wireless network for this dem onst rat ion.  A peer- to-peer wireless network can 
therefore be totally independent  of the organizat ion's network infrast ructure and can even 
work outside and on a field t r ip. 

Another approach to t ransfer inform at ion to a personal display client  is to publish the 
inform at ion to the I nternet , which would allow anyone worldwide with an I nternet  connect ion 
and the appropriate software to display the text . [ SLI DE 11]  

The Personalized Display opt ions [ SLIDE12] , allow the individual user to change the window 
size, font  colour and size, background colour, and the display form at t ing so they can for 
exam ple have m ore space to display words, m ore breaks in the text , m ake the text  sm aller 
and choose dashes to shown when the speaker pauses. The user can experim ent  with the 
set t ings to see what  happens and the display will reform at  it self.  

The next  anim ated slide [ SLIDE 13]  dem onst rates two different  approaches to text  scrolling:  

“This is a dem onst rat ion of how the text  sent  to the display window scrolls up so that  when 
the window is full the text  cont inues to be entered into the last  line at  the bot tom  of the 
window which m eans that  if the user is st ill reading the words as they fill up the end of the line 
it  is difficult  for them  to cont inue reading as the line m oves upwards.”  

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

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

“This is a dem onst rat ion 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 bot tom  of the window cont inues 
to be entered start ing again from  the top of the window blanking out  a few lines below it  ¼¼”  

I n this m ethod the text  never m oves from  it s or iginal posit ion unt il it  is rem oved and replaced. 

Som e people m ay prefer one approach over the other, however when the text  is displayed on 
a big screen, only one m ethod can be used whereas on a Personalized Display every user can 
choose their preferred display m ethod. 



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 inform at ion, and so you m ight  decide that  you would like to m ark a 
part icular ly interest ing part  so you could rem em ber and find this again. You can therefore 
m ark and highlight  it . [ SLIDE 14]  There are lots of potent ial ways to m ark it  and you have 
m ay have your own preference on how you would like to do this as it  is now your inform at ion. 
Tablet  PCs have a stylus t hat  could be used for exam ple.  Also, highlight ing can be done 
autom at ically by synchronizing a keypress with the displayed text . As soon as you see 
som ething you want  to highlight , you can press a key and the system  will know the exact  t im e 
you pressed it . I t  can therefore select  the r ight  posit ion in the displayed text  without  you even 
m oving a cursor within the text .  

The next  slide [ SLIDE 15]  shows a second ‘annotat ion' window as you also m ay have ideas or 
quest ions of your own when you are listening to the speaker and reading the text  and so you 
m ight  think,  ªThat  is a good idea or quest ion, I  m ust  note it  down so I  rem em ber that º. You 
could use a keyboard, handwrit ing recognit ion, or even speech recognit ion to input  your own 
ideas that  will also be t im e synchronized with the displayed text . You can replay them  together 
later or you can m erge them  together into one docum ent .  

The next  slide [ SLIDE 16]  looks sim ilar to the previous one but  the t it le of the second window 
has been changed to ‘edit  window' 

This is a sim ilar idea and approach to highlight ing in the display window and taking notes in 
the second window that  are t im e synchronized, but  in this case correct ions not  notes are 
entered. [ SLIDE 17]  

I  would like to br iefly discuss the relat ionship between accuracy, error rates, rates of speaking 
and real t im e edit ing.  

I f a speaker obtained 80 percent  accuracy when speaking at  a rate of 150 words a m inute, an 
editor would only have to correct  15 words in a m inute to increase the accuracy to 90 percent . 
A person edit ing/ correct ing would therefore only have to type 15 words in a m inute to im prove 
the accuracy from  80 to 90 percent . I n fact , by choosing the 15 m ost  im portant  errors, som e 
of the rem aining 15 errors m ay not  det ract  significant ly from  understanding. 

I n classroom s in the UK and in other count r ies disabled students have people taking notes for 
them  who are t rying to type or write m uch faster than 15 words/ m inute to record as m uch as 
possible. I f instead of t rying to record everything, the speaker used speech recognit ion, the 
note taker need only type the correct ions.  

Clearly it  is not  difficult  for a typist  to type 15 words in a m inute. However in order to correct  
an error that  error first  has to be not iced, and then t he cursor has to be m oved to the correct  
posit ion before rem oving the error and typing the correct ion. 

Readers can m entally correct  som e ‘obvious' errors them selves using just  contextual 
inform at ion, however having the errors pointed out  provides further useful inform at ion. 
Therefore if the error is indicated by highlight ing, som e addit ional useful inform at ion is 
provided to the reader, even without  the error being corrected. 

This highlight ing can occur  in a sim ilar way to that  previously explained [ SLIDE 15]  

However, it  is also possible to autom at ically highlight  words in the display window as soon as 
the editor begins typing a correct ion in the edit ing window and so it  is possible to provide 
som e indicat ion of the source of the error without  actually having to m anually m ove an edit ing 
cursor. [ SLIDE 17]  



Finding an error and highlight ing it  and correct ing it  takes t im e but  it  doesn't  have to be the 
sam e person on the network that  t ypes the correct ion as highlights the error since all personal 
display users are networked together. There could be m any different  people cont r ibut ing. 

People can read four or m ore t imes faster than som ebody speaks. This suggests that  reading 
is a m ore efficient  way of obtaining inform at ion than listening. You can therefore be doing 
`som ething else' when reading words displayed at  speaking speeds and this should enable real 
t im e edit ing to be feasible and also enable the reader to com bine the `correct ion' inform at ion 
provided to help them  m entally correct  the error.  

You can have different  schem es of m arking, highlight ing and colours, to indicate the type of 
error ( for exam ple an ext ra word added, one word subst ituted for another, or a word 
om it ted)   [ SLIDE 18]  

However, there m ight  be a slight  delay between not icing the error and pressing a key to 
highlight  or correct  the error.  

I t  would therefore be possible to highlight  the whole line [ SLIDE 19]  or the whole sect ion 
[ SLIDE 20]  

I f the errors have been highlighted in one window and the correct ions entered, synchronized, 
in a second window it  should be possible to autom at ically replace the errors with the 
correct ions. [ SLIDE 21]  thus clearing the window for use for adding personal notes [ SLIDE 22]  

What  I©m  suggest ing is therefore that  real t im e edit ing can be separated into three act ivit ies, 
Finding the error and highlight ing it , entering the correct ion, and then replacing the error with 
the correct ion. Each of these act ivit ies takes t im e but  adds addit ional useful inform at ion to the 
reader that  can increase their understanding of the text . 

Using foot  pedals to m ove the highlight  to the exact  posit ion and t r iggering the replacem ent  
could enable the hands to rem ain free for entering the correct ions. 

These are therefore indicat ions and suggest ions of som e of the m any interest ing and useful 
things that  can be m ade to happen when you take the output  from  ViaScribe and send it  to 
other applicat ions on a network. 



 SARA BASSON:    

 

As the last  speaker of the day, I ' ll int roduce m yself.  My piece of the presentat ionis coauthored 
by Dim it r i Kanevsky, Alex Faism an and m yself, and the topic is Capt ionMeNow.  

This is a project  that  was created within IBM through som ething called a First  of a Kind 
project .  I t  is very m uch predicated on ViaScribe, but  with a slight ly different  applicat ion than 
what  we saw unt il now. I ' ll talk about  som e of the realit ies associated with capt ioning, and 
som e of the exist ing alternat ives. I ' ll describe what  Capt ion Me Now is, and present  a lit t le 
about  the future vision.  

You have heard repeatedly today that  there is m ore and m ore m ult i-m edia inform at ion 
available, and m uch of it  com es without  associated t ranscript ion. This m ay be inconvenient  for 
som e users, and it  is also in violat ion of  accessibilit y m andates. Som e 22 m illion Am ericans 
are deaf or hard-of-hearing, and with the increasing aging populat ion, we are talking about  a 
substant ial populat ion, in the United States and worldwide. 

This is a slide created through the good works of the Accessibilit y Center.  When people think 
about  disabilit ies, they often think about  it  as a narrow niche of the populat ion. I t  isn©t .  When 
you aggregate disabilit ies and look at  it  worldwide, we are talking about  nearly a billion people 
worldwide with classically defined disabilit ies as in m obilit y im pairm ent , vision im pairm ent , 
hearing, speech, and cognit ion deficit s.  There is also the aging populat ion, where people don©t  
necessarily self- ident ify as disabled, but  with increasing age com e m any of t he character ist ics 
that  we associate with disabilit y, and the num bers get  larger. Then there are vision- related 
disabilit ies that  aren©t  even get t ing counted, such as colorblindness.  We are talking about  not  
only a substant ial populat ion but  also a substant ial m arket  opportunity.  With aging, we start  
to acquire a lot  of the accout rem ents that  we associate with disabilit y, and the aging 
populat ion is growing rapidly worldwide. There will be a 50 percent  increase in the work force 
over the age of 55 by the year 2020, and lots of other stat ist ics available on this.  

There are lots of very com pelling reasons to be paying at tent ion to the accessibilit y of your 
inform at ion.  There is a lot  of at tent ion paid to accessibilit y from  visual perspect ive.  I  think 
that  less at tent ion has been focused on audio issues. You have seen over the course of the 
conference lots of presentat ions.  Once you have text  associated with your audio, you can 
search m ore easily and do audio based search.  Reading is faster than listening to the audio 
equivalent .  I t  helps individuals with certain learning disabilit ies.  

What  are the opt ions when you need access to audio and you are deaf or hard-of-hearing? 
One opt ion, the gold standard, is stenographers and sign interpreters.  That  is wonderful, 
except  it©s cost ly.  I t  is not  going to be everywhere you need it  at  all t im es. Given the cost , 
and the scarcit y of the skill,  you end up with availabilit y problem s.  I t©s just  not  always 
there.  Autom at ic speech recognit ion, you have heard discussion about  it  today.  To address 
the fact  that  perform ance is not  perfect , you have heard discussion today about  including 
edit ing com ponents.  



With edit ing, you can start  m aking even errorful speech recognit ion m ore useful.  You need to 
get  speech recognit ion accuracy to a certain level in order for it  to be useful.  We have som e 
data acquired through St . Mary's Universit y where you can see the am ount  of edit ing required 
as a funct ion of accuracy. For a speech recognit ion error rate of 30 percent , the t im e that  it  
would take to edit  it  m akes it  im pract ical and unhelpful to first  use speech recognit ion. But  
there is some threshold where the com binat ion of speech recognit ion and edit ing m akes sense. 

The solut ion that  we proposed to address increasing webcasts without  capt ioning is 
Capt ionMeNow. This is a First  of a Kind project  at  IBM. First  of a Kind m eans you get  a 
substant ial support  from  within IBM to explore a certain problem  over the course of a year.    

 What  we proposed in Capt ion Me Now was that  capt ioning be available on demand. And also 
acknowledging lim itat ions of speech recognit ion. We also acknowledged that  speech 
recognit ion out  of the box is not  going to do a stellar j ob on speech of that  kind.  I t  will only 
be sem i-autom ated.  We will use speech recognit ion to the extent  we can, coupled with edit ing 
and autom at ic alignm ent  with m ult i-m edia. 

With Capt ion Me Now, the input  is recorded video or  audio m aterial. Then behind the scenes, 
the audio/ video goes one of three routes.  I f it 's a clear speaker, and the system  assesses that  
the speech can achieve 70 percent  accuracy, it  can go through ViaScribe and have a first  pass 
in using the speech recognit ion, followed by hum an edit ing, and com e back to the user, fully 
t ranscribed. 

I f indeed there are m ult iple speakers, and we don't  believe speech recognit ion accuracy is 
going to be adequate, we can use shadowing, parrot ing, to create the t ranscript ion. I t  can also 
go through a stenographic route. 

All of these becom e a funct ion of what  is available at  the m om ent , and what  is the qualit y of 
the audio we are talking about .  Also, what  is the cost , what  is the pr ice that  a custom er is 
willing to pay? The custom er is not  the end user.  The custom er is som e  agency that  is 
m aking this available to all their  em ployees.  And also do they need it  im m ediately?  Are they 
willing to wait  two  hours?  There are t rade-offs for these.  This is all invisible to the end user.   

The experience in the Capt ion Me Now scenario is as follows.  The end user is surfing the Web, 
com es across audio that  is not  capt ioned. Their agency or corporat ion has equipped it  with a 
Capt ion Me Now but ton. The user can click on that  but ton.  I t  goes off to a special interface 
that  indicates someone has requested capt ioning.  Then a  decision is m ade in term s of 
rout ing.  Will it  go to someone for  shadowing?  Will it  go through autom at ic speech 
recognit ion out  of  the box followed by edit ing?  I t  goes through the system  accordingly, and 
com es back as capt ioned m ult i-m edia, within som e predeterm ined acceptable am ount  of t im e.  

Capt ion Me Now is probably a m isnom er.  A fr iend of m ine said you should call it  "Capt ion Me 
Soon."  

       (Chuckles) . 

 So one of the key object ives of our first  of a kind project  was im proving the speech 
recognit ion error rate.  We are saving m oney in a couple ways.  

The business m echanism  that  allows us to save m oney is by m aking t his available on 
dem and.  That  is really the ªno-brainerº piece.  That  is the easy part .  Im agine an agency has 
1,000 hours of audio.  They are t rying to be sensit ive to Sect ion 508 and accessibilit y 
requirem ents and so on.  But  it  is a daunt ing task to take 1,000 hours of audio, pass it  off to 
stenographers to get  it  capt ioned.  I t  busts the nat ional budget  m ore than it  is already 
busted.  There is going to be audio and video, and that  no one ever looked at  and therefore no 



deaf or hard-of-hearing person ever looked at .  I f you haven't  capt ioned it  a pr ior i, no one is 
going to know because no one has gone to it .  That  is not  even a technical solut ion.   

The second piece is, doing m ore and m ore of this using autom at ion technology so there is less 
hum an intervent ion required and we can also dr ive down the cost . 

One of the m echanism s we have talked about  is that , in broadcast  m edia, and in webcasts, 
there are going to be repeat  speakers.  These repeat  speakers are not  dedicated zealots like 
som e of the people we have in this room  who are willing to t rain for 94 percent  
accuracy.  They are not  aware that  they are going to be capt ioned.  I f we are talking about , 
say, the president  of the United States, they are not  going to go through an explicit  enrollm ent  
process. One of the key features we have int roduced is batch enrollm ent . You can take audio 
of that  speaker, that  you know is going to be com ing through repeatedly, and get  it  capt ioned, 
perhaps using stenography, but  use that   audio and text  associated as t raining m aterial, so 
that , unbeknownst  to the speaker, the n ex t  t im e you go to webcast  produced by that  speaker, 
he or she is a t rained speaker.   

  We have experim ented with this, and found that  using som e of the speech technology 
im provem ents plus batch enrollment , we were able to dram at ically  im prove the speech 
recognit ion rates.  This is a sam ple, what  we will call a ªgood speakerº and a ªbad 
speaker.º  The good  speaker out  of the box without  any sort  of t raining whatsoever,  

 was get t ing som ething like 22 percent  error rate.  But  then with batch enrollment  process, 
with no explicit  t raining on the part  of that   user,  was able to drop the error rate down to 
som ething like 12 percent .  For the speaker that  was not  a successful speech recognit ion 
speaker, they went  from  som ething like a  48 percent  speech recognit ion error rate, (which is 
unacceptable for alm ost  any dom ain)  and with a couple of passes of speaker adaptat ion and 
batch enrollm ent ,  

the error rate dropped to a bit  over 20 percent .  

With som e of the innovat ions that  have gone on just  over the last  couple of weeks, we hope to 
im prove these num bers further. 

This is encouraging.  I f you go to a governm ent  agency, you m ight  find that  the head of the 
agency speaks repeatedly and create webcasts often.  The m odel is that  the I nt ranet  at  an 
agency or com pany subscr ibing to this would be configured with Capt ion Me Now opt ion. 
Whenever deaf or hard-of-hearing individuals com e upon uncapt ioned m aterial, they press a 
but ton.  The selected audio goes through one of the paths, invisible to the end user.  Then it  is 
m ade available to that  employee, as capt ioned audio.  The on-dem and approach reduces cost  
because you are capt ioning only when and where it  is required. 

Our vision, m oving forward, is a concept  referred to as Transform  Me Now.  We would like to 
exploit  that  sam e sem i-autom ated m odel to do t ranslat ion and sum m arizat ion.  The sam e 
problem s exist .  Translat ion is im perfect .  You can  im agine som eone pressing a but ton which 
is Translate Me Now.  When they com e across som e webcast  in English and they want  it  
t ranslated into Spanish, it  first  goes through  Capt ion Me Now, to get  capt ioned to English. The 
text  can then be sent  off to m achine t ranslat ion, and all this can have hum an interm ediaries in 
the m ix who can do som e of the repairs so the errors of the autom at ion tools are invisible to 
the end user.  

The cost  savings associated with this are because the people who are doing the edit ing have 
lower skills and represent  a lower cost  pool than the highly skilled people that  are current ly 
doing the capt ioning for all of these m aterials. I t  will becom e less daunt ing for agencies and 
for corporat ions to do this if the costs are lower.  The dem and for these services will increase 



because capabilit y will be m ore accessible to everybody, m ore usable.  You click a 
but ton.  And it  will also be m ore affordable.  

The coexistence of the technology and hum an intervent ion will ult im ately bootst rap the 
technology.  We are going to be doing things like batch enrollm ent  in the 
background.  Corporat ions will dem and m ore of access to these services.  People will come to 
expect  access to these services, and the autom at ion capabilit ies will gradually im prove. 
Through ViaScribe and through som e of the capt ioning init iat ives that  you heard about  today, 
we believe that  we are going to be able to change the way that  m edia is presented.  

Thank you very m uch.  

       (Applause) . 

So now, as m oderator and speaker, I 'm  grateful to all of you for your part icipat ion and 
involvem ent  in this. I  hope that  it  has been as fascinat ing for you as it  has been for us. As I  
m ent ioned in the beginning, we have m ult iple purposes for today's event . There were lots of 
people from  within IBM that  wanted to hear these talks.  We had a lot  of visitors associated 
with Liberated Learning in town.  We opened this up to others in the com m unity, who were 
interested either in accessibilit y and/ or speech technology.  I  hope everybody found som ething 
in here of value. For those in the New York m et ropolitan area, and for all the folks that  are 
here from  IBM, this is the launch of our  newly form ing NY/ NJ local chapter of AVIOS.I  don©t  
know all of you, so I©m  hoping we can have a br ief chance to int roduce ourselves, and plan out  
what  we will do as a New York m et ropolitan area chapter. I  invite those of you, professionals 
from  places other than New York, to also consider creat ing local chapter. We can provide 
assistance in term s of set t ing up e-m ail lists, discussion for a, and a website. And with that  I  
wish all of you a safe journey to your dest inat ions.  Thank you very m uch.  

       (Applause)  

    Capt ioning Provided By:   Capt ion First , I nc. 

                      P.O. Box 1924 

                      Lom bard, I L 60148 

                      (800)  825-5234 

This text  is being provided in a rough draft  form at .  Com m unicat ion Access Realt ime 
Translat ion (CART)  is provided in order to facilitate com m unicat ion accessibilit y and m ay not  
be a totally verbat im  record of the proceedings. 

 


