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Study on Human-Computer Interaction Framework of Pervasive Computing

YUE Wei-Ning DONG Shi-Hai WANG Yue WANG Guo-Ping WANG Heng CHEN Wen-Guang
(Laboratory of HCI & Multimedia , Department o f Computer Science and Technology, Peking University s Beijing 100871)

Abstract  Pervasive/Ubiquitous computing is emerging as an exciting new computing paradigm
with the objective to provide computations everywhere at any time. It poses great challenge for
current human computer interaction model. In this paper, the traditional user-driven interaction
framework, in which human computer interaction exclusively depends on user’s explicit input, is
theoretically proved to be unsuitable for pervasive computing based on the analysis of characteris-
tics of this new paradigm not only from the level of computing technology, but also user’s cogni-
tive behavior and psychology. Attention allocation of users essentially requires the computing
systems to be more active, and the modality conflict needs more natural and flexible facilities. An
interaction framework, in which the implicit knowledge extracted from context is seamlessly inte-
grated with the explicit user input from multiple modalities, is then proposed to meet such re-
quirements. It can be also regarded as an interaction design model for pervasive applications. Au-
thors implement this framework in a mobile guide system TGH and evaluate its performance.
The results show that this framework improves the naturalness and efficiency of interaction in

pervasive computing.
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should be more active and adaptive to provide computing
services to the users without consuming too much of their at-
tentions. The way to achieve this objective is context aware-
ness. Due to the competitions between computer systems and
physical objects on users’ modalities, they prefer multimodal
interface to ease the plight of users. Speech and pen are espe-
cially emphasized because their combination can help users to
perform those hand-busy or eye-busy tasks.

Contextual information and multimodal information are
not isolated but close associated with each other. The role of
context is not only to improve the adaptation of systems, but
also to give additional meaning and explain to user’s input.
The implicit knowledge through context and users’ explicit
interaction through multiple modalities ought to be seamless-
ly integrated in a general interaction framework. Such a
{ramework is presented in the paper. It can be also regarded
as a model to support universal interaction design for perva-
sive computing. Authors implement this framework in the
mobile guide prototype TGH. User studies and performance
tests show that its interaction efficiency and naturalness are

higher those of traditional mode.



