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Research on On-Line Two-Way Adaptive Pen Gesture Interface Framework
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Abstract  This paper presents a framework for on-line two-way adaptive pen gestures based user
interface. In order to solve the problem that the traditional stationary pen gestures recognition
engine can’t support users’ personified gestures input habits and the problem that users maybe
can’t remember some gestures when using them, the authors propose an on-line two-way adap-
tive strategy, on the one hand, system can adapt to different users according to their different in-
put habits(system supports on-line personified pen gestures input habits through mediate inter-
face), on the other hand. users can learn the interpretation capability of the system (users can
learn some system gestures through mediate interface or on-line pen gestures query and help sys-
tem). The framework consists of five parts: (1) on-line two-way adaptive pen gestures input in-
terpretation model; (2) on-line two-way adaptive pen gestures input interpretation flowchart;
(3) contextual priority definitions; (4) context-based mediate interface; (5) on-line context-based
pen gestures query and help system. The authors implement a prototype under the guidance of
the framework; in such prototype users can input gestures to manipulate photos. A controlled
comparative quantitative experiment based on the prototype is carried out. The result of the ex-

periment validates the advantages of the framework in usability.

Keywords adaptive user interface; pen based user interface; pen gestures interaction; personi-

fied interaction; two-way adaption
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Background

Pen based user interface is a main kind of Post-WIMP
user interfaces and many applications have adopted pen based
interaction due to its free style interaction. Pen gestures in-
teraction is very important in pen based user interface. There
are many researches on the topic of pen gestures.

Some researches are about the algorithms to classify ges-
tures such as rubine algorithm and a one dollar recognizer
which both can effectively classify pen gestures. There are
other researches which concentrate on how to design pen ges-
tures set to facilitate the usability of pen gestures. Allan
Chris Long has done lots of this kind of works and has pro-
posed tools to facilitate the design of pen gestures set for pen
based user interface.

But there are also some problems when we use pen ges-
tures, they are: (1) different users have different gesture in-
put habits, but the above algorithms don’t support dynamic
adaptive function to accommodate users’ personified habits.
(2) Users maybe don’t know or forget the specific gestures,
but systems don’t offer on-line query and help function to as-
sist users to use gestures.

In order to solve the problem (1), a researcher named
caoxiang has proposed an on-line adaptive framework. and a
controlled experiment has validated its advantages. But the

framework has rooms to be improved and expanded. This pa-

pervisor. His current research interests include real time

system, human computer interaction.

per proposes a new {ramework that improves and expands the
framework proposed by caoxiang. The framework puts for-
ward an on-line two-way adaptive strategy that adopts the
thought of human to human natural interaction while caox-
iang’s framework only concentrates on the adaptive function
of the systems to users, ignoring users’ learning capacity of
the systems. Besides the two-way adaptive strategy, the
framework also consists of an on-line pen gestures query and
help system which solves the problem (2). In the paper, we
implements a prototype in which users can manipulate photos
by gestures and a controlled comparative experiment validates
the framework’” s advantages over caoxiang’s framework in
usability.

This work is supported by the National Natural Science
Foundation of China under grant No. 60503054/ No. U0735004
and the National High Technology Development Program of
China under grant No. 2007AA01Z158.

The projects mainly concentrate on proposing effective
adaptive algorithms and methods which can be adopted in
multimodal applications. So far, some papers have been pub-
lished in the international proceedings and journals on this
topic. The paper’s main contribution is providing an new
adaptive strategy to pen gestures input that improve the sys-

tems’ usability.



