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ABSTRACT

The Macademia website promotes faculty collaboration and
research by visualizing research interests as a dynamic
“constellation.” Semantic similarity inference algorithms
power the site’s visualization, allowing users to spatially
browse people connected through similar research interests.
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INTRODUCTION

Researchers who collaborate with other people produce
more research [3]. Recent social technical tools make it
easier to identify potential collaborators. For example,
users can search for a researcher’s profile by name on
websites such as academia.edu and ResearchGate.
However, identifying researchers by research interest may
be difficult because researchers use different vocabularies
for similar concepts [5,6]. Should somebody search for
“critical theory,” “literary critisicm,” or “hermeneutics?”’

The Macademia website (http://macademia.macalester.edu)
supports searching and browsing for people by research
interest by incorporating two novel design elements. First,
the website infers and displays semantic relationships
between research interests. For example, Macademia
knows that “online communities” is more closely related to
“web2.0” than “social psychology.” Second, Macademia
visualizes people and research interests as a dynamic
constellation that captures semantic relationships.

MACADEMIA INTERFACE

The Macademia visualization centers on a person (Figure 2)
or research interest (Figure 3). In both cases, two rings of
nodes (people or interests) encircle the center node. Edges
join semantically related nodes. When a user clicks a node,
the constellation spins to re-center around that node.

Person-centered visualization: The person’s research
interests appear in the first ring, and people with
semantically related interests appear in the second ring.
Hovering over a person describes the interest connections
between the center node and the second-ring person.
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Interest-centered visualization: Semantically related
interests appear in the first ring, and people with those
interests appear in the second ring.

Macademia offers other features to support users:

Tooltips display detailed information about a person or
interest when a user hovers over the node and highlight
semantic connections to that node.

School filtering limits the search results
visualization to faculty at particular institutions.

and

Dynamic profiles update the visualization and
semantic relationships as soon as users create or
change their profile.

Collaborator requests allow users to solicit specific
types of expertise for a research project.

A density slider shows fewer or more nodes on the
graph to accommodate different display resolutions.

MACADEMIA SEMANTIC SIMILARITY ALGORITHM
Macademia visualizes semantic relationships between
research interests. We considered the co-occurrence based
semantic inference algorithms used in tagging systems [1].
However, our pilot studies suggested that research interests
overlapped much less frequently than traditional tags.
Thus, we adopted an approach inspired by [4] (Figure 1).

Step 1: Search engine identifies closest Wikipedia page for each research interest.
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Step 2: Find most similar Wikipedia pages, find interests mapped to those pages.
(Pairwise similarities between all Wikipedia pre-calculated using Hadoop)
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Figure 1. Macademia calculates the semantic similarity
between interests by mapping them to Wikipedia pages.
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Figure 2. The main Macademia screen. The constellation centers around a researcher. Their interests appear in the first
ring, and people with semantically related interests appear in the second ring. Clicking on a person or interest recenters the
graph. A tooltip describes the connection between the center node and another person hovering over the second person.
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Figure 3. The interest-centered Macademia visualization.
Related interests appear in the first ring, and researchers
who have those interest lie in the second ring

First, Macademia finds the Wikipedia page p; closest to a
described research interest i,'. Second, it finds pages p, that
are most semantically similar to p;. Macademia measures
semantic similarity using Tf-Idf document similarity
between Wikipedia pages. Third, it reverse maps each p; to
research interests 1y, if they exist in the system.

Mapping research interests to Wikipedia pages confers two
benefits.  First, Wikipedia pages offer rich textual
descriptions that support semantic similarity measures
better than simple tags. Second, Macademia pre-computes
and stores pair wise similarities between all Wikipedia
pages using the Hadoop parallel processing framework as
described in [2]. Pre-computing these relationships enables

' We use a Google site-specific search for the research interest.
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Macademia to adapt to new research interests in constant
time, regardless of the number of interests in the system.

MACADEMIA USAGE

Macademia currently supports over 300 faculty at the
Associated Colleges of the Midwest. It will soon be open
to all researchers. We hope to use the site as a platform to
study semantic tagging systems in the future.
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