
689

Copyright © 2011, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

DOI: 10.4018/978-1-60960-042-6.ch043

Chapter 43

Unobtrusive Interaction 
with Mobile and Ubiquitous 
Computing Systems through 

Kinetic User Interfaces
Vincenzo Pallotta

Webster University, Switzerland

1. INTRODUCTION

During the last ten years much research has been 
carried out in mobile and Ubiquitous Computing 
(ubicomp) and Human Computer Interaction 
(HCI) to address the usability problems arisen 
by adapting old-style interaction models to new 
emergent interaction paradigms (see for instance, 
(Bellotti et al., 2002)). When HCI intersects 
ubicomp many assumptions made for designing 
interaction with ordinary computing devices are 
no longer valid. In mobile and ubicomp systems, 

computers exist in different forms and only in 
minimal portion as ordinary desktop comput-
ers (i.e. where interaction is performed through 
screens, keyboards, mice). Now the interface is 
distributed in space and time: motion of objects 
and people can be used to interact with physical 
places enriched with digital appliances. Moreover, 
these interfaces include modalities that typically 
are not under the conscious control of the user 
such as motion, gesture, heartbeat, temperature, 
and sweat (see for instance, (Stach et al. 2009)). 
Through wearable sensor and smart objects tech-
nology, all these inputs can be easily collected and 
used for interaction with computers.

ABSTRACT

Unobtrusiveness is a key factor in usability of mobile and ubiquitous computing systems. These systems 
are made of several ambient and mobile devices whose goal is supporting everyday life users’ activities, 
hopefully without interfering with them. We intend to address the topic of obtrusiveness by assessing 
its impact in the design of interfaces for mobile and ubiquitous computing systems. We will make the 
case of how unobtrusive interfaces can be designed by means of Kinetic User Interfaces: an emerging 
interaction paradigm where input to system is provided through coordinated motion of objects and 
people in the physical space.
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As pointed out by (Weiser and Seely Brown, 
1997), interacting with a ubicomp system should 
be realized through unobtrusive interfaces, more 
precisely, interfaces that, when used, do not capture 
the full attention of the user who can still use the 
system while performing other foreground tasks. 
One term denoting systems with interfaces of 
this type is “Calm Technology” so to stress the 
importance of adapting the computers and their 
interfaces to human pace rather that the other way 
around. In this vision, computers should follow 
users in their daily activity and be ready to provide 
information or assistance on demand.

Unfortunately, while widely used, the notion 
of unobtrusiveness has not yet been precisely 
defined. For someone, unobtrusiveness relates 
to the fact that the interface “disappears” (or its 
visible component fades away) when it is not 
used or in focus (Kim & Lee, 2009), while others, 
understand unobtrusiveness as the “invisibility” 
of the interface when it is used thus raising all the 
issues of user’s privacy (Beckwith, 2003). Our 
understanding of unobtrusiveness is rather related 
to the fact that obtrusive interfaces forces direct 
interaction with the system in many situations 
where the interaction could be simply avoided by 
inferring user’s intentions from implicit behaviour 
and contextual information. There is a substantial 
difference for an interface in not being “visible” 
and not “demanding attention”. Weiser’s notion 
of invisibility rather refers to the second aspect. 
Users will be always made aware that their input 
is being captured. However, this will be done with 
minimal attention or cognitive load.

As proposed by (Abowd et al., 2002), mobile 
and ubicomp user interfaces must provide a sup-
port for implicit input. By implicit input we mean 
input obtained from users by just observing their 
behaviour or sensing the interaction space (i.e. 
sensing the status of objects that the user is sup-
posed to interact with). Differently than explicit 
input, implicit input does not necessarily require 
the conscious supervision of the user and might 
trigger what Alan Dix calls incidental interactions 

(Dix, 2002). Incidental interaction presupposes 
neither a precise user’s goal nor conscious atten-
tion. Rather, it happens when the system reacts to 
one or more ongoing user activities. Users may 
either become aware of the effects of incidental 
interactions (e.g., like when the courtesy lights 
are switched on when getting into a car) or they 
can be hidden and reflected only at system level 
(e.g., like when a highway transit payment is 
made by driving through an electronic toll col-
lection station).

We consider here an emerging interaction 
paradigm in mobile and ubiquitous computing 
based on the Kinetic User Interfaces (KUIs) model 
(Pallotta et al, 2008a). KUIs will be shown to be 
unobtrusive because the user’s motion activity 
(rather than user’s tasks and goals) are taken into 
account for interaction. In this type of interfaces, 
user’s kinetic behaviour is observed by the system, 
which is then capable of inferring what are the 
user’s goals and intentions as well as the level 
of attention.

The chapter is organized as follows. In section 
2, we review the concept of Kinetic User Interface 
and illustrate its design principles together with 
some examples of its existing implementations. In 
section 3, we review the notion of unobtrusiveness 
applied to user interfaces. We describe an evalua-
tion framework which is suitable for assessing the 
level of unobtrusiveness of kinetic user interfaces. 
Then, we apply the framework to three cases in 
order to assess the impact of kinetic awareness in 
achieving or improving unobtrusiveness in mobile 
and ubicomp interfaces. We conclude the chapter 
with final remarks and future research directions.

2. KINETIC USER INTERFACES

Kinetic interaction is thus about exploiting the 
motion properties of objects used in a mediated 
human-computer interaction in order to unob-
trusively capture users’ intentions (i.e. without 
a requiring heavy user’s attention or cognitive 
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