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Introduction 

Until very recently spoken language interfaces for robots has been found in research labs 
only. As robots are moving out into the real world, there will be new challenging 
opportunities for equipping robots with spoken language interfaces.  There are very few 
robots available in the consumer market, and for those speech is rarely used as an interface 
modality. The four legged robot from Sony, AIBO, is one of the few examples where speech 
is intended to be an integral part of the user interface. Robots oriented at more practical tasks 
such as lawn mowing and vacuum cleaning has not yet been equipped with spoken language 
interfaces. Instead, buttons and small displays are used sometimes together with a clever 
sound design.  

Spoken Human-Robot Dialogue 

As robots get more complicated and the tasks more complex, natural language seems to be 
viable alternative to hierarchical menus displayed on a small screen – this is especially 
important when situated interaction is required.  Speech is no panacea for commanding 
robots, if the robot can be controlled remotely by direct tele-operation or by specifying its 
goals, good old fashioned graphical user interfaces often outperform speech. 
 
The typical situation where a speech interface can be successfully employed is captured in 
one or both of these broad characteristics: 
 

• The user’s hands or eyes are occupied 
• The use of conventional input devices are inconvenient or undesired 

 
Human-Robot Interaction with service robots normally falls in the latter of these. When 
robots are used as an enabling device for people with special needs the first one applies as 
well.  At the present moment we are investigating the interaction between an office robot and 
users in our office. The robot is able of performing a small set of tasks such as go to places 
and deliver objects using its transport compartment and its ability to navigate in the 
environment.  
 
From a natural language interface perspective the complexity lays not so much in the natural 
language understanding part of the system. The real challenge is to keep information about the 
current context in which the robot is used. We are especially interested in the following 
issues: 



 
• Dialogues may be protractive (extended over time and place), even in a small office 

like ours. This requires the system to have a notion of time and location in order to 
behave in a consistent manner. 

• A robot in an office is a public device which needs to address issues of handling 
multiple users in a spoken language interface. 

 
Another aspect which affects the design considerations of spoken dialogue for a service robot 
is that systems tend to be screen- less or equipped with a small-screen (to save money and 
batteries). We are therefore exploring ways of giving feedback on system actions which are 
not reflected in physical actions of the robot. Special interest has been given how 
conversational feedback can be given by an artificial life-like character.  

Using a speaking robot 

From a usability perspective the system poses great challenges in terms of keeping interaction 
consistent. The robot brings the aspect of mobility into the conceptual landscape in (a yet) 
unpredictable way.  We have devised a spoken dialogue system which currently is being 
installed on the robot. The robot will have a directional microphone that is able of picking up 
user’s voice with some precision in a moderately quiet environment. 
 
In the following months to come we will investigate how people in our office use the robot. 
The reason to use our office is twofold, first of all the robot platform requires special attention 
to work from a technical point-of-view, secondly the users are computer literate but are not 
robotics researchers.  We will be assessing both their attitudes towards the robot (and the 
dialogue system) and collect data on the effectiveness of the dialogue system.  Because 
speaking robots is a new thing to users, focus will be on exploring possibilities and attitudes 
rather than performance measures. From a methodological viewpoint performing formal 
experiments using robots is hard because of the time constraints. Since the robot has to move 
between goal-points experiments, even with a few task, will be lengthy in time. 
 
As a result we wish to gain a better understanding of the requirements for spoken interaction 
with service robots. This will then, in broader perspective become an important part of the 
understanding for how we could model interaction between robots and humans. 
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