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Interactive Digital Multimedia involves a range of technologies and applications
centered on the creation, encoding, transmission, storage, presentation, and analysis
of multimedia data, as well as the study of human interaction with multimedia
systems. With the numerous applications of interactive multimedia in learning,
communication, biology, medicine, arts and entertainment, and many other areas, a
multidisciplinary approach to the subject is essential. Hence the basis for our IGERT
program.

We end our first year with 20 participating students (11 Fellows, eight Research
Associates, and one undergraduate scholar) from eight academic disciplines:
Electrical & Computer Engineering, Computer Science, Media Arts & Technology,
Statistics, Geography, Psychology, Education, and Music. Many of these students,
upon recognizing their similar research interests, have formed groups and developed
outlines for collaborative research projects that would promote digital media both
synergistically and in their own disciplines. Other students with more specialized
interests worked with faculty advisors to create projects with potential applications
outside the normal scope of their own research.

2004 has been very exciting. In addition to collaborative projects, our students have
also furthered their research by attending and presenting at national and
international conferences and workshops.

Enclosed is a summary of the current research projects being conducted by the
IGERT students. Initial ideas were discussed during a one-day project retreat on
June 4, 2004. On October 8, 2004, the completed projects will be presented at our
IGERT's first annual review, an event that will kick off our second program year.
With seven new students entering in Fall 2004 and the possibility for more research
associates coming aboard in Summer 2005, the next year promises to be even more
exciting and productive.

Professor B.S. Manjunath, Director
IGERT in Interactive Digital Multimedia

Tim Robinson, Education Coordinator
IGERT in Interactive Digital Multimedia
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pStruct

Ethan Kaplan
Media Arts and Technology

Stephen DiVerdi
Computer Science

with George Legrady and
Tobias Hollerer advising
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pStruct explores and plays with the concepts of virtual
reality, neural networks, and graph theory by allowing a world
to be constructed around theoretical foundations and informed
by the chaotic, social interactions of multitudes of users. On a
broader level, pStruct is a tool for allowing relationships
between disparate data to form relationships between each
other autonomously in a goal-oriented environment. pStruct is
implemented here in the form of a news aggregator and
commentary system.

Ethan Kaplan is the primary back-end software
developer for this project, working within the Java
programming language. He architects the software as a
massive multithreaded system and specifically designed to
ensure scalability with large data-sets. He also helps with the
aesthetics of the visualization for the system.

Stephen DiVerdi demonstrates how to present a
useable and easily understandable view of the organized web
forum data. This includes basic topic and post level navigation
information, as well as analysis of user relationships and
preferences for topics. His work consists of data mining the
forum traffic graph and visualization of the extracted data.

Aesthetic Techniques for the Display and Mining of Information

August Black
Media Arts and Technology

with George Legrady and
Sara Fabrikant advising

This project researches and develops visualizations of
static and time-based data sets for the purpose of mining un-
perceivable information and knowledge. There are two
separate projects involved. One is the Seattle Public Library
project, where call numbers of books are recorded and the
amount of checked-out books per half-hour, per Dewey
decimal category are tracked and visually displayed in quasi
real-time. The second project is concerned with Pockets Full
of Memories (www.pocketsfullofmemories.com), where
quantifiable descriptions of objects have been collected from
exhibitions in Paris, Rotterdam, Linz, Budapest, and Helsinki.
The task here is to find criteria and mechanisms for searching

the database and displaying the results in the form of multiple graphic visualizations.

This research tiles nicely inside the fields of data mining, statistics, and information
visualization, and will use a number of proven algorithms for plotting, clustering, and pattern
recognition. However, the guiding principles are inherently artistic and so being, the research
should provoke aesthetic as well as informative results.
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Features of Natural Scenes and their Implications for Saccadic Decisions

Barbara Drescher
Psychology

Laura Boucheron
ECE

with Miguel Eckstein and
B. S. Manjunath advising

This research argues that visual information is
weighted by prior expectations before saccadic decisions are
made. Expectations regarding the location of objects in natural
scenes heavily influence saccadic decisions and are based on
experiences with features of those scenes. A database of
natural scenes is collected and features extracted. This
information is then compared with behavioral data of humans
performing a search task to determine the relative influences of
the features.

The present study investigates the role of scene context
in visual search and observers’ prior expectations of target
locations employing stimuli comprised of natural scenes. The
work involves several components. Two of these components,
determining expected locations of objects and predicting
saccadic eye movements, are primarily the responsibility of
Barbara Drescher.

Laura Boucheron compares current state of the art in
semantic image search and contextual priming algorithms with
the behavioral data with hopes of providing a means to

improve their performance. In addition to developing methods

of extracting spatial configuration of high-level objects, it is possible that this research could also
improve relevance feedback in data-mining and image search applications as well as provide

insight into behavioral patterns.

Realism and Perceptions of Accuracy in Computer-Displayed Maps

Tony Boughman
Geography

with Sara Fabrikant advising

Issues in data quality are of interest as people continue
to accumulate huge quantities of digital information. Creators
of information are familiar with the inherent shortcomings in
translating real-world observations into digital form, but do
users understand the limitations of data? Cartographers are
aware of the necessity of presenting an abstract view of the
infinitely complex world. Improvements in computer
technology allow increased realism in digital images and there
seems to be a general movement toward more realistic display.
More realistic visual rendering does not mean that the
underlying data are more accurate and precise. Researchers are
currently looking into the idea of communicating the degree of

uncertainty in digital data to consumers by visualizing the uncertainty. Is the trend toward more
realism doing the opposite and conveying the impression of more certainty in the data?

Do people infer greater accuracy and precision from maps that are more detailed and
realistic? This experimental study compares a more generalized, abstract map to a more detailed,
realistic-looking map. The maps are displayed on computer monitors and participants are asked
to make judgments on the relative accuracy and precision of the maps by rating them and by

performing estimation tasks.
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Research on Blending Realism with Abstraction in Digital Maps

Julie Dillemuth
Geography

Nhat Vu
ECE

with Keith Clarke and
B. S. Manjunath advising

A major challenge for individuals navigating with
maps on mobile computers is the small screen size. Zooming
and panning to view a large area can be disorienting and time-
consuming. Level of detail is a primary concern; while a
realistic map, such as an aerial photograph, resembles the
actual environment in color and texture, the level of detail can
overwhelm the user or make the map impossible to read. A
generalized map can reduce visual processing load and
computational load, but may not be as effective a tool for
navigation. In this project Julie Dillemuth seeks to determine
and measure factors that contribute to the effectiveness of
blending realism with abstraction in maps for small screen
displays on mobile devices, while Nhat Vu will focus on
automatic extraction of vegetation from a set of aerial
photographs of the UCSB campus. Preliminary experiments
involve navigation tasks on foot with a handheld computer to
evaluate particular blends of realism and abstraction.

Results of the research can inform design decisions
for map display on mobile computers, with implications for
field data collection and location based services.

Investigation into Subspace Clustering Techniques

Alex Villacorta
Statistics

with S. R. Jammalamadaka
advising

Much of the current data being generated consists of
complex data types which are associated with high dimensions.
Traditional cluster analysis, which considers all dimensions for
each data item, may not be appropriate for these types of
situations. As a result, new methods are needed to effectively
search through potential subspaces.

The main focus of this project is to study efficient
clustering methods for multimedia data sets. Examples of such
data sets are common in areas such as marketing data, digital
music archives, gene expression data, image databases, and the
web to name a few. Some unique aspects of these data sets are
that they are associated with many levels of descriptive
features and large amounts of noise. Traditional clustering

Schemes, which find natural grouping structures, often break down in high dimensions due to the
sparse feature space. However, interesting groupings are usually found on subsets of the original
features and a natural extension is to search for clusters on these subsets. Since direct evaluation
of all possible subsets is not realistic, this project aims to construct methods to find subspace

clusters as efficiently as possible.

This research focuses on building subspace clustering methods specifically designed for
multimedia databases and may define a clear measure of efficiency and accuracy so that other
clustering methods may be ranked for a particular application.
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2004 IGERT in Interactive Digital Multimedia Participants

Students/Trainees:
August Black, Media Arts and Technology
Laura Boucheron, Electrical and Computer Engineering
Tony Boughman, Geography
Stephen DiVerdi, Computer Science
Julie Dillemuth, Geography
Barbara Drescher, Psychology
Ethan Kaplan, Media Arts and Technology
Michael Quinn, Electrical and Computer Engineering
John Thompson, Music
Alex Villacorta, Statistics
Nhat Vu, Electrical and Computer Engineering

Research Associates:
Monica Bulger, Education
Cheryl Cohen, Psychology
Kirk Goldsberry, Geography
Jing Hu, Electrical and Computer Engineering
Mary Li, Electrical and Computer Engineering
Satoshi Morita, Media Arts and Technology
David Thall, Media Arts and Technology
Vineet Thanedar, Computer Science

Faculty Advisors:
Kevin Almeroth, Computer Science
Keith Clarke, Geography
Miguel Eckstein, Psychology
Sara Fabrikant, Geography
Jerry Gibson, Electrical and Computer Engineering
Mary Hegarty, Psychology
Tobias Hollerer, Computer Science
S. R. Jammalamadaka, Statistics
JoAnn Kuchera-Morin, Media Arts and Technology/Music
George Legrady, Media Arts and Technology
B.S. Manjunath, Electrical and Computer Engineering
Rich Mayer, Psychology
Stephen Pope, Media Arts and Technology
Curtis Roads, Media Arts and Technology
Kenneth Rose, Electrical and Computer Engineering
Ambuj Singh, Computer Science
Matthew Turk, Computer Science

Postdoctoral Researcher
Xinding Sun, Electrical and Computer Engineering
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Undergraduates and Mentors:
Kevin Hawkins, Computer Science
Vebjorn Ljosa, Computer Science (Undergraduate Mentor)

New IGERT Trainees in 2004-2005 (and degree institutions):
Maria del Mar Alvarez, Computer Science
B.S., University of Puerto Rico Mayaguez
Carlos Castellanos, Media Arts and Technology
B.A., San Francisco State University
Peter Khooshabeh. Psychology
B.A., University of California, Berkeley
Justin Muncaster, Computer Science
B.S., University of California, Santa Barbara
Dan Overholt, Music - Interdisciplinary PhD
B.S., Massachusetts Institute of Technology
Wesley Smith, Media Arts and Technology
B.A., Johns Hopkins University
Bob Sturm, Electrical and Computer Engineering
M.S., University of California, Santa Barbara
M.A., Stanford University
B.A., University of Colorado, Boulder

Faculty and students from the IGERT Program in Interactive Digital Multimedia
June 4, 2004
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