An Empirical Study of Web Interface Design on Small Display Devices
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Absiract meet the client side requirements. Present  biowser

This paper repoerts an empirical stedy thal explores the
profiem of finding a kighly-cfficient, wser-friendiy inferface
design method on small display devices. We compared
three models wsing ouwr PDA  imferfoce  simudlator:
prefentalion optimizgation method, semanfic  comversion
arethod, aed zonming imethed. A controlled experunent kas
been carried g G rdeniify the pricy anel rony {-',I'- eaeh
wrethod, The revulis show thay of the three interface
meethods, the zooming method 5 slightly better than the
semanlic conversion method, while they both outperform
the oplimizing presenfation mebhoad,

1. Introduction

With the rapid advance of the Intemer techanlogy, an
mereasing number of people use wireless devices such as
Web-enabled cell phones and PDAs (Personal Digial
Assistanis) o go online, There are sipnificant differences
beiween B deskiop computer screen and a small display.
First, & amall display device has a lirmited number of input
facilities, processor power, memory and bandwadth [1], The
display form also introduces several new constraints for
human compuier interaction design,  Second, there are
vanous kinds of viewing conditions when surdfing the
Internet, such as varying screen sizes, style preferences,
and different device capabilities [2]. For example, consider
the case of & wser viewing a diagram representing an
organizational structure on the Web, the fully expanded
diagram is of copsiderable complexity and may be
unsuitable for small displays. Thuos, if the diagram i 10 be
viewed on the screen of a mobile device such as PDA, the
orginal layoul may not be appropoate. Furthermore, the
standard  components  of traditional graphical user
interfaces, such as scrollbars, buttons and menus, which on
4 deskiop only take a small percentage of the available
screen estate, take up a considerable percentage of screen
eqtate ona PTIA

In order to adapt to different clients, we necd an efficien
mechanism o browse the content of the Web, There ane
increasing demamls for the abbity of efficent browsing o

technologies for mobile devices can be cheractensed into
three categories [3]: presentation oplimizaion, semantic
conversion, and scalable (zooming) methods., We designed
a simyulator to implement these three methods and compare
their pros and cons by a controlled experunent. Thas paper
reports our findings and expenence,

Section 2 introduces the aforementioned three imerface
desipn models, Ssction 3 briefly descnbes the goal and
procedure of our experiment. Section 4 reporis the results
of the experiment, and Section 5 compares these threc
methods. Section & discusses related work, followed by the
conclusion and future work in Section 7.

2. Three Interface Design Methods

Chen and Mohapatra proposed the method of scalable
browser [3] and argued that this methed is a new way (o
design PDA interfaces. There is however no data or
experimentisl evidence 1o support this method over other
prevadling methods such as presentation optimization and
semantic conversion. In order to compare these three
methods objectively, we have simulated the methods and
implemented a controlled experiment o compare them.
Below, we first describe the three design methods ithat have
been simulated.

2.1. Presentation Optimization

Presentation optimizstion represents o broad range of
lechnologes whose obpective 15 1o optimize the rendering
process so that the contents to be displayed on the screen
are moximized and uwsers” navipation complexity  §s
minimized. For instance, the embedded version of
Microgofi Internet Explorer has the functionality of fiiting
the copfents into the screen size, This lechnology can
properly adjust the width of the displayed area such tha
users are relieved from scrolling honzontally to locate the
desired contents [3]. Using this methed, we fit the contents
of o document to the lmited sizc on a small screen. The
disadvantage is that the semantics cannot usually fit the
style well and users cannot easily locate thewr desired
combent pans within the dogument,
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