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Abstract— Prosody is an important element of spoken 
utterances.  It contributes to produce meaningful communication 
of utterances through the use of intonation and helps to 
distinguish large classes of spoken language (e.g., questions 
versus statements). A clear understanding of the mapping 
between prosodic and semantic, and/or pragmatic structures 
would state significant aspects of the cognitive processes of speech 
production and perception.  In this research, we investigate the 
contribution of the prosodic characteristic contours (e.g. pitch 
and energy contours) to the understanding of the spoken 
utterances from the semantic and pragmatic points of view. The 
semantic analysis distinguishes between different types of clauses 
such as: declarative clauses, WH clauses, and polar clauses (yes 
and no questions). Meanwhile, the pragmatic structure analysis 
includes understanding the way the prosodic characteristic 
should be described and explained in terms of the context, like 
the pragmatic dimensions of the WH clauses (e.g. interruption, 
information seeking etc).  

I. INTRODUCTION  

The increased co-existence between humans and robots 
obligates more and more robots to understand humans and 
their intents in the best possible way in order to behave in an 
appropriate manner. This requires robots to have a multimodal 
perception of the surrounding environment. This multimodal 
perception includes verbal and para-verbal analysis of the 
spoken utterances and the tonality of the interacting human. 
This research tries to come to a mid-point between these two 
modalities by discussing the existing correlation between 
prosody and speech. 
 
The relationship between prosody and speech has been a 
major focus for robotic and linguistic researchers in the last 
few decades. The relationship between syntactic and prosodic 
structures that reveal the focus of human’s speech has been 
illustrated briefly in [1] and [2]. On the other hand, very little 
research has been dedicated to analyze the pragmatic and 
semantic structures with respect to prosody. Authors in [3], 
tried to illustrate the relation between prosody, polar, and 
declarative clauses. Meanwhile, authors in [4], [5] tried to 
discuss the pragmatic aspects of WH clauses only.   
 
A primary approach towards making robots able to analyze 
utterances semantically for the polar and declarative clauses 
with respect to prosody was addressed in [6].  Despite all these 
serious approaches, there still a lack of a collective study 
linking the whole pragmatic and semantic aspects of speech 
with respect to prosodic characteristics. Moreover, there are 
still insufficient researches illustrating whether humans when 

interacting with robots will use the same prosodic behavior 
patterns as in human- human interaction or not. The last point 
will help in detecting if the prosodic marking language 
illustrated in [7] for human- human speech and the theory of 
Pierrehumbert and Hirschberg [8] (that focuses on intonation 
meaning) remain valid in human robot interaction. These 
aspects have received little attention in the robotics 
community, and in this paper, we try to shade in details on 
these previously discussed points.  This ongoing research will 
be validated through human robot interaction scenarios with 
the robot Nao.  
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