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Syntactico-Semantic Interpretation of Natural Language Queries on a Medical Ontology 



  The interrogation of knowledge representation formalisms such as ontologies is 
a central requirement of the Semantic Web. 

  Providing a natural language interface to ontologies will not only offer ordinary 
users the convenience of acquiring needed information from ontologies, but 
also expand the influence of ontologies and of the semantic web. 
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      Problems to overcome: 

  The vocabulary gap; 

  The interpretation of natural language queries into the  nRQL query language; 

  A faithful matching ; 

  Ranking the different nRQL queries generated by the system. 

Syntactico-Semantic Interpretation of Natural Language Queries on a Medical Ontology 
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Syntactico-Semantic Interpretation of Natural Language Queries on a Medical Ontology 

   The development of a natural language interface for querying the ontology :  
a front end to RACER( Renamed ABox and Concept Expression Reasoner).  
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QUESTIO   	  
(V. Tablan) 	  

×	   ×	   ×	   ×	   ×	   Triples	  

PANTO 	  
(C. Wang)	  

×	   ×	   ×	   ×	   ×	   ×	   Triples 	  

ONLI 	  
(L. Kosseim)	  

×	   ×	   ×	   ×	   ×	   Triples	  

AquaLog	  
(V.Lopez)	  

×	   ×	   ×	   ×	   ×	   ×	   Triples	  

PowerAqua 
(V.Lopez)	  

×	   ×	   ×	   ×	   ×	   ×	   Triples	  

SemSearch 	  
(Y.lei)	  

×	   × ×	   ×	   Triples	  
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Syntactico-Semantic Interpretation of Natural Language Queries on a Medical Ontology 

                                                    The user query: 

                                               VV    NN     WP VHZ   JJ         JJ              NNS  SENT 

Find   has      ?  

VV: verb, basic form  
NN: noun, singular or mass 
WP: wh-pronoun  
VHZ: verb have, pres 3rd per.sing 
JJ: adjective  
NNS: noun plural  
SENT: end punctuation	  

Filtration                                                  Lemmatized words: 

Find patients who has deadly infectuous diseases ? 

       patient  who        deadly   infectuous   disease            
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                                   SQ 
      VBZ    NP                                NP 

       Is     NNP               NP                           PP 
             hepatitis     DT         NN              IN       NP 
                                an     inflamation     of    DT   NN 
                                                                        the  liver 

Syntactico-Semantic Interpretation of Natural Language Queries on a Medical Ontology 
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Stop word 

NP Elementary Noun Phrase 

Step1:	  recogni,on	  and	  extrac,on	  
of	  preposi,onal	  phrases:	  PN+PP

+PN=PP(PN,PN)	  

Step	  2:	  recogni,on	  and	  extrac,on	  
of	  verb	  phrases:	  

PN+PV+PN=PV(PN,PN)	  
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Step3: In the case where the relation is a noun phrase;	  	  	  

1- Identify the noun phrases. 

2- Group the elementary NP in pairs. 

3- Use the semantic network of UMLS, the semantic types source and target for each 
potential relation. 

Step4: Extraction of the relations of exception, (eg, nounnoun, or noun-adj).;	  	  	  

1 - In the case of adjective + noun: be (adjective, noun) as (yellowfever, be, fever) 

2 - In the case of noun + noun, if they are not compound nouns, then the triple will be as 
(macrocytic, anemia) 
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After the identification of the differents triples composing the user query: 

- If the coordination (and / or) is between two separate sentences :  
it will be used to connect the triplets they contain. 

- If elementary phrases are sharing the same grammatical category: 
-  then they will share the two remaining components of the same triplet as Ahmed and Ali suffer 
from cirrhosis ( the two triples elements ahmed and ali are sharing the same relation “suffer 
from” and the same concept”cirrhosis”). 

Step5	  : coordination	  

.  

Q: is user the query,  
T: the corresponding triple. 
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The semantic tree 
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nRQL	  Generator	  

<patient,suffer_from,anemia>, 
< AnemiaMacrocytic , is_a, anemia> 

(Retrieve	  (?x)	  (and	  (?x	  pa0ent	  anemia	  suffer_from)	  
(AnemiaMacrocy0c	  anemia	  is_a)	  ))	  	  

Each query will have as a score the sum of the different scores of triples that compose it: 

SQ: Query Score 
n: is the number of triplets  
that compose the user's query.  
S: is the score of each triple composing it  
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Syntactico-Semantic Interpretation of Natural Language Queries on a Medical Ontology 

Generally, conventional methods in information retrieval perform limited linguistic 
processing. So, we propose : 

  an approach which takes account, in a better manner, of the linguistic nature of the 
processed queries, when extracting the triple-based intermediate representation 

  a formal interpretation of triples to description logics formalism.  

     This semantic representation of the query is well adapted to the semantic search needs 
and provides more significant improvements to the results than question answering 
systems.   

  Overcoming the limitation of our system to a single ontology. 
  Enhancing the performance of the proposed system. 
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