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Context of the research 

activity 

 

Traditional user interfaces, although graphically rich, are based on 
a rigid set of commands, with intelligence and flexibility on the 
user side only. Recently, conversational assistants have been 
introduced to understand commands in natural language and 
provide answers. Numerous research initiatives investigated the 
personalization of the interactions with the assistants paving the 
way to a closer integration between natural language processing 
methodologies and recommender systems. Despite these efforts 
that lifted the assistant to the grade of an advisor, the intelligence 
is still far from the concept of a real conversational agent. The 
state of the art is quite initial, with assistants capable of correctly 
understanding the concepts and intent in free text questions with 
very low accuracy and precision, in very focused and standardized 
domains. Even worse is their performance on producing relevant 
answers, and low robustness across different languages. The 
automated understanding of the user requests and the retrieval of 
the related information in order to provide a human-like answer 
are as of today two outstanding challenges. We propose a research 
investigation to improve the capabilities of assistants up to real 
conversational agents, working both on natural language 
understanding and answer generation on English and Italian text 
focusing on two human-based intelligence assets: explainability 
and improvisation.

 

Objectives 
 
 

The research is centered around the two main problems, understanding 
requests/questions from the user in natural language (Objective 1), then 
computing relevant and aware answers (Objective 2).  In parallel a 
demonstrator is built to evaluate the approach (Objective 3). 



 

Objective 1: Understanding.   

Design of a deep learning approach for the automated and context-tailored 
understanding of user requests across different contextual domains. State-
of-the-art techniques propose approaches based on recurrent neural 
networks trained with word embeddings and domain-specific training data. 
We will build upon these approaches extending them with the concept of 
thread, i.e. sequences of requests and answers, pivoting the time 
component and sentence dependence. We aim to reach better performance 
computed as F-measure over broader domains (beyond DBpedia), and on 
both English and Italian. We remark that working with the Italian language 
is harder because of the more limited availability of open source tools and 
data. 

 

Objective 2: Generation.  Design of a knowledge-based approach for the 
retrieval and filtering of information exploiting domain-specific 
knowledge graph embeddings. State-of-the-art approaches propose 
machine learning popularity based (PageRank) mechanism for the retrieval 
of information from databases and the generation of a template-based 
answer. We will build upon these and introduce the notion of salience 
within a given context that is represented in knowledge graphs. We aim to 
reach better performance computed as F-measure over broader domains 
(beyond DBpedia), and on both English and Italian and make the agent 
being able to explain what it has generated and aware of the notion of 
improvisation. 

 

Objective 3: Runnable prototype (TRL 3) that is able to hold a 
conversation with both a user providing tailored domain-specific requests 
in English and Italian.  

 

In terms of research results vs the state of the art we aim at 

- better precision and recall in entity and intent recognition 
(objective 1), in answer generation (objective 2) 

- over wider knowledge domains, thus generating knowledge graphs 
domain-specific 

- for both English and in Italian 
- with a set of observable metrics to define explainability and 

improvisation 

 

Year 1 (objective1, objective3): Investigation and experimentation of 
deep learning techniques exploiting knowledge graphs for intent and entity 
classification from natural language text. 

 



Year 2 (objective1, objective3): Investigation and experimentation of 
deep learning techniques exploiting knowledge graphs for content-based 
dialogue understanding in order to personalize the processing of the 
requests according to user profiles and contexts, generating non-obvious 
answers, which can be explained. Will exploit domain-specific knowledge 
graphs (such as tourism, scientific literature, encyclopedia) and process 
both English and Italian. 

 

Year 3 (objective2, objective3): Investigation and experimentation of 
information retrieval mechanisms to intelligently tapping into domain-
specific knowledge graphs (such as tourism, scientific literature, 
encyclopedia) and to generate non-obvious natural language answers over 
unseen topics. 

 

During the 3 years, we will run continuously in-lab benchmark validation 
of the approach using well-known gold standard compared with state-of-
the-art approaches. 

 

The candidate will be also actively involved in an international project and 
a national project. Will be co-tutored by Politecnico di Torino and LINKS 
Foundation, working in a unique environment created by the blend of an 
academia and a research center. In addition, there will be the possibility 
that candidate will spend 1 year abroad in a top-tier research center. 

 
 
 

Skills and competencies for 
the development of the 
activity 
  

Natural Language Processing, Data analysis, Machine Learning 

 
 


