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Time-based Visual Presentation:

An Approach to Designing I nteraction for
Under standing Visual Temporal Information

Abstract

The goal of this dissertation work is to develop a framework and a system that
is designed based on the framework in supporting the understanding of visual,
tempora representations by focusing on how a user should interact with such
representations.

Interacting with representations plays a crucial role in understanding them. Es-
pecialy in exploratory data analysis, a user plays many what-if games and dis-
covers interesting aspects of the data by iterating a process of manipulating vi-
sualized data, and reflecting on the changing visualizations. This active process
for gradually understanding visualized information is regarded as interaction with
representations.

Improvements of computer performance have made it possible to represent and
interact with various types of not only visual but also tempora information on
computer systems, such as video or animation. However, existing interface styles
provided to watch such visual temporal representations have not been changed
much since the invention of the anal og videocassette recorder. The current widely
prevailed interface for a videocassette recorder, which is designed for passively
watching movies and recorded events, does not support usersin freely interacting
with temporal representations for understanding meanings of the visualized data.
A new interface style is necessary for an interactive system that supports usersto
understand visual temporal representations through interacting with them. Thisis
the focus of this research.

To achievetheresearch god, first, | have conducted two user studiesto investigate
what cognitive effects visual tempora representation has, and how people would
interact with the representation when exploring data analysis. The results showed
that visual temporal representationsis effectivein focusing on continuity of values
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of data, and that interactive systems should have hands-on control over both time
and visual.

To support understanding of representation, an effective technique has been devel-
oped in spatial visualization, which provides both overview and details of infor-
mation by showing them on enlarged and reduced scale. | applied this technique
to temporal representation by changing its playback rate. Long lengths of visual
tempora representation with dightly changes can be played back at an acceler-
ated rate (Over view), while moments dense with changes can be presented at
much reduced rates (Detail).

Interacting with representations can make understandings of information richer
than passive receiving. A naive presentation of data with their inherent property
values may not match the user’s conceptualization of the data, and thus hinder
his/her understanding. | introduced Media Data (MD) and User Experience (UE)
property values to distinguish between what the data originally has and what a
user is interacting with it. In other words, interacting with representations by
usersistransforming MD valuesto UE values. It isimportant to take differences
between them into account for designing interactions.

The ThVP (Time-based Visua Presentation) model is a conceptual framework
that illustrates how a user can interact with, and modifies tempora and visual
property values of video data through the process of transforming tempora and
visual MD valuesto UE values. The TbVP Browser is an application built based
onthisframework, and allow usersto watching video actively. The user studieson
the TbVP Browser revealed that subjects tried to understand information actively
through interacting with representations, using overview and details of visual and
tempora information, and then, the underlying concepts of TbVP model have
proven to be effective.

This dissertation argues the way to use space and time for representing visua
tempora information, and the importance of the ThVP framework in managing
multimedia data.

Keywords

active watching, temporal overview and detail
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