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Books are all over around us… 
ò  But they reveal their content only when they are read… otherwise 

they are just strings of letters 

ò  So, texts are not discourses unless they are read, the same as 
musical staves are not music without someone playing them 

ò  But in reading and listening music the source emits 
continuously. The two processes are very much alike, because 
both are sequential, which is totally different from pictures… 



Similarities between reading 
and listening music 

ò  Words (and notes) do come one after the other 
and leave a sort of structures in our memory, 
something that makes us understand what 
follows, in the context of what was read (or 
listened to) already 

Igor Stravinski:  
music is drawn through succession over time 
and therefore requires the vigilance of memory 



Similarities between reading 
and listening music 

ò  I perceive two kinds of information that are acquired through reading 
and listening music:  

ò  one has a global character, is the overall story revealed by the 
discourse or the piece of music, the sequence of events or the storyline 
(easy to decipher in reading, necessitating training in music) 

ò  the other has a local character, it deals with the style of associating 
elementary items (words or notes), their sequencing, sometimes their 
repetition, the harmony of words and sounds 



Sources of pleasure in reading 
and listening music 

ò  At the global level: 

ò  Music: deciphering the theme, the overall story, what the music tells 
about 

 
ò  Reading: unfolding the story (evident in thrillers), destiny of characters 
  
 

Iosif Sava 



Sources of pleasure in reading 
and listening music 

ò  At the local level: anticipation & surprise 

ò  Music: at each moment, the just-heard sequence evokes the continuation 
=> amplified at subsequent listening  

ò  Reading: talented writers have the ability of combining words in surprising 
ways, especially in poetry => renewed at subsequent readings 

ò  Machine can mimic the perception of “pleasure”: learning “beautiful” 
sonor sequences 

ò  one can train a program to respond with BEAUTIFUL ó NOT 
BEUTIFUL to a sequence of sounds, by giving it a large quantity of 
tagged examples 

ò  if I give it “my preferred music”… 

Igor Stravinski:  
the sound elements are music only 
by the effect of their organization 
and this organization requires a 
conscious action of man 



Can the computer copy the human 
capacity of deciphering reading? 
ò  At the global level:  

ò  This is the knowledge level: what a text tells about, the content => 
mainly, in the few minutes remained till the end of this conference… 

ò  At the local level:  

ò  Same as with music, up to a certain point, this linguistic 
performance of the human brain can be copied through learning 
from positive and negative examples 



How can the content be 
extracted from texts? 

ò  Content (semantic) = the objective knowledge, that which can be 
similarly identified by a large collectivity of humans 

ò  Understanding language puts to work a diversity of linguistic 
backgrounds (innate, acquired):  

ò  phonological, morphological, lexical 
ò  syntactic 
ò  semantic 
ò  discourse  
ò  pragmatic  

See the Piaget ó Chomsky debate: 
innate ó acquired 

these layers must be 
reproduced on the machine 



How to represent knowledge 
about the world? 

ò  Explicitly 

ò  semantic networks – symbolic  
ò  ontologies: concepts, axioms, 

instances => static 
descriptions, deductions 

ò  time diagrams => events, 
"common sense” reasoning, 
heuristics 

ò  Implicitly, diffuse 

ò  statistical tables 
ò  neural networks  



How to copy the capacity to 
learn of living beings? 

ò  Machine learning 

ò  supervised, unsupervised 
ò  evolutionary learning, genetic algorithms 

  
  
  
  
  

•  mechanisms inspired by biological evolution: reproduction, mutation, 
recombination and selection 

•  repeated application of these operators è evolution of the population 
•  the quality of the solutions is measured by a fitness function 



The nature invented the best 
optimisation algorithms 



From strings of letters to syntax 
(symbolic approaches) 

Toss with spoon the chicken salad! letters string 

Toss with spoon the chicken salad ! words 

V PREP N DET N N PUNCT part of speeches 

phrases V PP NP PUNCT 

V PP NP PUNCT syntactic tree 

c.instr 
d.obj 



From syntax to semantics 
(symbolic) 

toos with spoon the chicken salad syntax 
c.instr 

d.obj 

semantics 

salad generalisation 



Entities, coreferentiality 
(all approaches) Petroniu… 

 

Vinicius           was  

 

the son of   his   oldest sister   ,  

 

who years before had married   his father  ,  

 

a man of consular dignity from the time of  Tiberius  .  
14 

discourse level 



Entities, coreferentiality, 
semantic relations Petroniu… 

 

Vinicius           was  

 

the son of   his   oldest sister   ,  

 

who years before had married   his father  ,  

 

a man of consular dignity from the time of  Tiberius  .  
15 

child-of 

sibling 

parent-of 

spouse-of 

inferior-of 

discourse level 



Entity linking 
ò  Challenges in entity linking:  

ò  name variations, ambiguities, absence è entities 
ò  links between entities 

knowledge	base	

Perspectives in HSS: Hinting at interdisciplinarity , Iași, 23 mai 2018 



Generate student exam tests 
from medical manuals 

 

3rd year AI term project 
October 2017 – January 2018 



Representing medical knowledge  
in Protégé  

The adult cerebral blood flow is about 
750-1000 ml/min, representing 15-20% 
of the heart blood flow. 



Thank you! 


