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Can a machine think?  

Put a machine and a human in a room and send 
in written questions. If we cannot tell which 
answers are from the machine or the human, 
ǘƘŜ ƳŀŎƘƛƴŜ ƛǎ ǘƘƛƴƪƛƴƎΧ 

 

 

 

 



 

ÅThe first was ELIZA, a program 
written by  the American 
Computer scientist, Joseph 
Weizenbaum (1976) 

 

ÅBUT anything like human 
intelligence must be able to 
engage with the real world, with 
social interaction , and the Turing 
¢Ŝǎǘ ŘƻŜǎƴΩǘ ǘŜǎǘ ŦƻǊ that.. 
 

   

 

 

 

 



ÅAfter 40 years: 

 

     -  automatic answer systems, GPS guiding 
drivers , software controlled cars, drones, planes 
ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊ ǘƘƛƴƎǎΧ 

 

         misunderstanding of language,  limited 
ǊŜŀǎƻƴƛƴƎΣ ǎƻŎƛŀƭ ŎƭǳŜǎΧ 

 

 

 

 



Å40 years ago, computers:  
mainly CPU + Memory + very 
limited I/O.  

ÅToday: CPU and memory are 
much faster AND  incredible 
possibilities of interfacing 
with people through sensors 
and actuators.  

 
 

   

 

 

 

 



ÅHardware/software tools 
allowing to capture, 
understand, reproduce a lot 
of signals: speech, sounds, 
ƎŜǎǘǳǊŜǎΣ ǎƘŀǇŜǎΣ ŦƻǊŎŜǎ ŜǘŎΧ 

ÅGenerate Big Data  that 
allows us to analyse and 
model events or predict the 
future using deep learning 
algorithms 
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ÅVirtual characters and robots interacting with people in 
social contexts 
ïǎƘƻǳƭŘ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƻǘƘŜǊ ǳǎŜǊǎΩ behaviors,  

ïand respond back with gestures, facial expressions and 
gaze. 

 

ÅChallenges: 
ï{ŜƴǎƛƴƎ ŀƴŘ ƛƴǘŜǊǇǊŜǘƛƴƎ ƻǘƘŜǊ ǳǎŜǊǎΩ ōŜƘŀǾƛƻǊǎΣ ƛƴǘŜƴǘƛƻƴǎ 

ïMaking decisions appropriate to the social situation based 
on partial sensory input 

ïRendering synchronized and timely multi-modal behaviors 



ÅContext-dependent: W5+ (where, what, 
when, who, why and how) 

ïeΦƎΦ ά{ƳƛƭŜ can ƳŜŀƴ ŘƛŦŦŜǊŜƴǘ ǘƘƛƴƎǎέ 

Åa display of politeness (social signal) 

ÅBeing happy (affective cue) 

ÅJoy of seeing a friend (affective cue/social signal) 

ÅEmpathy (emotional response/social signal) 

ÅGreeting (social signal) 

ÅIrony/irritation (affective cue/social signal) 
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rather unexplored area 
of research: 
Recognizing 

communicative intention 



  
 

ÅEpisodic memory is the memory of 
autobiographical events (times, 
places, associated emotions, and 
other contextual who, what, when, 
where, why knowledge) that can be 
explicitly stated 

Åkeeping the course of dialogue 
Åplanning long-term goals 
Åexplaining reasons for actions 
Ålearning from past experiences 
Årequires a personal history of an entity 
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