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Affective Computing:  An Interview with Rosalind Picard, First Monday

Rosalind Picard is a professor of media technology at MIT.  This interview in First Monday magazine references a lot of different pieces of her research on emotional computers, but has very little depth on anyone point.

Affective computing is computing that relates to, arises from, or deliberately influences emotions.  

This means giving that sort of emotional intelligence that say a Dan Goleman would talk about in his famous book and GSB presentations.

Affective computers will have the ability to recognize emotions, assist in communicating human emotion, and respond appropriately to emotion.

Affective was chosen as an adjective to describe these devices because it has fewer negative connotations than emotive – which suggests uncontrolled and slightly crazy.

Emotional intelligence also includes the ability to regulate emotions so that if for example it were not appropriate for the computer to show emotions then it would show no emotion.

Computers with Emotional Intelligence could potentially avoid those nasty situations where your emotive email has been misinterpreted.  

Research has shown that humans become frustrated by persons and computers that do not respond to their emotions.  This is why you get angry at Microsoft products.  The computer makes you feel like the dummy and yet it is the dummy.

One problem is that people tend not to notice emotions when they are in balance and working in harmony with your rational intelligence.  Let’s remember that Dr. Spock may look like he has very little emotion, yet in reality he is exercising superior emotional intelligence in controlling his emotions.

Emotions are objective in their influence of rational thought.  In everyday life emotions can act as a guide to rational thought in the decision making process.  This suggests the opportunity to incorporate emotional EQ into machines.

Future affective computers may have gender, but this is not a primary goal.  There is also the opportunity to make computing more feminine – but again this has not been a primary goal of affective computing.

Computers are best for ultra fast sequential logic and humans have superior skills at highly parallel and associative thinking.  Consequently the focus is on making computers better at what they do rather than seeking to replace humans.

Rosalind is into tons of other far-out stuff – she attends conferences on personhood and human dignity that are attended by both computer science folks and theologians – oh the humanity!

There are key ethical decisions to be made when it comes to giving machines emotions, but also morals and dignity.

Finally we all recognize that emotions can contribute significantly to human creativity – they could contribute to a new kind of machine creativity.

Raymond Kurzweil, "When Will HAL Understand What We are Saying:  Computer Speech Recognition and Understanding", Hal's Legacy, MIT Books

This piece has to fall pretty much in the ball-park of optional reading – a huge chapter on the state of speech recognition – themed with a comparison to HAL – which is the computer in Kubrick’s landmark movie 2001.

Speech is tough to understand if you’re a computer.  Words are typically not enunciated properly and a slurred into one – coarticulation.

The point is that we understand speech in context, and spoken language is filled with ambiguities.  We constantly anticipate what the other person is going to say next.

Human intelligence and speech recognition relies on the relationship between ideas and updating these links – this is something that the brain does really well, but it is difficult for computers to do this.  Computers do better at storing and rapidly retrieving vast quantities of information.  Humans do less well at this as this summary clearly demonstrates.

The knowledge required to decode speech is many layered – there is: the structure of speech sounds; the pattern of dialect and language; the rules of word usage; and general knowledge about the subject matter.

The basic building blocks of speech are called phonemes.

The article has examples of sentences that can be interpreted in many different ways – an MIT speech lab prof has found a sentence that has over 2 million syntactically correct interpretations.

Spectrograms are frequency pictures of human speech – they can vary markedly for the same word spoken even by the same person.  Mathematical techniques can be used to isolate the commonalities that describe speech.  For example when we speak we exhibit non-linear time compression of words as we change speed according to context and other factors.

Humans make about 18 separate phonetic gestures per second and we do this without thinking about it – our thoughts remain on the conceptual level.

Speech recognition devices split out sounds into many different frequency bands – the more bands the better the results and the more expensive the software.

Sounds and speech are much more important in the development of knowledge than visual images – even though your eyes transmit about 50 billion bits per second compared to your ears at around a million bits per second.

Alex Graham Bell did a lot of work on early recognition devices – his wife was deaf.  He spent a lot of time developing spectrograms – but they are fiendishly difficult to understand – he accidentally discovered the telephone though…which was nice.  However this served to isolate deaf folks even more.

In the 50s folks at Bell labs were able to develop devices that matched sounds to analog pre-stored patterns – they were able to recognize numbers with a 97% accuracy – a little like a VRU system.

In the 60s linear time normalization was invented which helped filter out unhelpful pattern variations for the same word.

In the 70s the math of dynamic programming allowed non-linear time alignments.

By the 80s the speech recognition market was segmented into devices that recognize small fixed vocabularies for any speaker (VRUs etc.) and large vocabulary devices for creating written documents.

Combining all three of: large vocab, speaker independence and continuous speech are still the Holy Grail – HAL could do that.

Understanding continuous speech is some way off as when words combine the number of sentence combinations grows geometrically.

Moore’s law ensures that we will probably not have any issues in getting together the necessary processing horsepower to solve some of these problems – 20 years means a factor of 250 million increase in power.

The chapter ends with using the possibility of scanning the human brain with ever more sophisticated MRI equipment and literally building a replica in silicon, in 3D with all the neurons and the linkages.  That way we will be able to approach the massive parallelism of the human brain.

Will these machines be conscious?

“We cannot separate the full range of human knowledge from the ability to understand human language spoken or otherwise.”

Paul Keegan, Essay Question: The Web is Transforming the University. How and Why? (Please Use Examples.), Ecompany,  
A chatty article about online universities:

The University of Phoenix online is one of the largest – owned by a charismatic 80 year old, John Sperling, who is about $400 million, drives a Jag and lives in a faux Italian mansion (sounds classy).

Sperling calls his students customers.

The higher education market is huge - $225 billion, and it is very fragmented across a huge base of students.

The Net offers scalability in this market space.

Lots of soul searching from Americas campuses – some academics have compared the influence of the Net to the invention of the alphabet and the invention of the printing press in terms of significance.

Plenty of description on UoP it’s bricks and mortar locations, the students, fees etc.  

Then some information on Cardean – which we are only too aware of.  Apparently all that multi media stuff can drive the cost of a full course up to nearly a $1 million in production costs.

The US Army is to spend $600 million over the next 6 years to subcontract with people who are producing online learning courses.

