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Due to the advancement in data-processing and communication technologies, mobile
phones are now widely used to access the Web. However, their small screens and poor input
capabilities bring difficulties on Web browsing, since sizes of Web pages are much larger
than those of mobile phones' screens. Therefore, users have to perform numerous operations
to browse a Web page and are suffered by getting lost in the page.

In this thesis, to solve this problem and provide comfortable Web browsing experience
using mobile phones, we propose new Web browsing techniques for mobile phones that
adaptively present Web contents based on their characteristics. We design a Web browser
that provides various presentation functions so that users can select ones adapted to their
browsing situations to preserve enough cognitive resources to interact with the environment.
We also propose Web page overview presentation methods on mobile phones, which is an
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essential function to prevent users from getting lost in the page and help them find out
contents of their interest.

This thesis consists of five chapters. First we describe the research background in Chapter
1. In Chapter 2, we design and implement a Web browsing system that adaptively presents
Web contents according to their characteristics for mobile phone users in a fixed situation,
such as sitting on a chair at their home. It first shows a scaled-down Web page that fits a
mobile phone's screen to help users look for their contents of interests. When a user specifies
a content, our browser shows the content adapted to its characteristics, e.g., by automatically
scrolling the screen and providing a function of cue images in the content.

In Chapter 3, we focus on variety of mobile phone usage scenarios and propose a Web
browser that provides various presentation functions on mobile phone's telephone keypad.
Considering that users always carry their mobile phones around with them, users' browsing
situations are possibly dynamic. Using this browser, users can select suitable presentation
functions according to their browsing situations, e.g., their available cognitive resources for
browsing, only by pressing a key. Since it is still difficult to accurately detect users'
situations and suitable presentation styles on various browsing situations are user dependent,
we let users select presentation functions by themselves. We conduct a user experiment in
real situations by asking participants to use our browser for three days in the same way as
their own phones in their daily life. The results show that users can select preferable
presentation styles on our browser that satisfy the requirement of their cognitive resources,
and comfortably browse Web pages interacting with their environment.

In Chapter 4, we further examine overview presentation of a Web page on mobile phones.
Although participants to the experiments in Chapters 2 and 3 regard the overview function is
essential, some of them comment that presenting a scaled-down page is insufficient, since
they cannot see the details of contents. Therefore, we propose novel styles of overview and
conduct a user experiment to investigate an appropriate way for overview presentation and
merits/demerits of each presentation style, which effectively helps users find their
information of interest. The results show that presenting annotations, which indicate what
kinds of information are around the currently displayed area, is effective, and automatic
scrolling can greatly reduce the number of operations and help users grasp the page structure
when they are lost within the page. Finally, Chapter 5 summarizes this thesis and discusses
our future work.
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