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ABSTRACT 
In numerous contexts and environments, it is necessary to identify 
and assign (potential) experts to subject fields. In the context of 
an academic journal for computer science (J.UCS), papers and 
reviewers are classified using the ACM classification scheme. 
This paper describes a system to identify and present potential 
reviewers for each category from the entire body of paper’s 
authors. The topical classification hierarchy is visualized as a 
hyperbolic tree and currently assigned reviewers are listed for a 
selected node (computer science category). In addition, a spiral 
visualization is used to overlay a ranked list of further potential 
reviewers (high-profile authors) around the currently selected 
category. This new interface eases the task of journal editors in 
finding and assigning reviewers. The system is also useful for 
users who want to find research collaborators in specific research 
areas. 

Categories and Subject Descriptors 
H.3.3 [Information Storage and Retrieval] Information filtering. 
H.5.2 [Information Interfaces and Presentation (e.g., HCI)] User 
Interfaces - graphical user interfaces (GUI). 

General Terms 
Algorithms, Design, Human Factors 

Keywords 
Expertise finder, reviewers, J.UCS, ACM classification scheme, 
user interface, hyperbolic, spiral. 

1. INTRODUCTION 
The discovery of expertise is crucial in supporting a number of 
tasks. A variety of tools have been implemented within 
organisations to find experts and expertise for different scenarios. 
Most related works make use of explicitly specified expert 
profiles constructed manually. The problem with such manually 
constructed profiles is that they tend to be developed for 
particular projects and constantly need to be updated e.g. [18]. 

Using an entirely automated mechanism for determining user 
expertise may also not be adequate in itself. As an illustration, 
Google Scholar employed an automated approach and wrongly 
identified names of places such as Ann Arbour, or Milton Keynes 
as cited authors [19]. This also highlights the non-trivial nature of 
expertise mining and the difficulty faced in the disambiguation of 
individuals.  

We propose an automated technique which incorporates multiple 
facets in providing a more representative assessment of expertise 
as explained in Section 3. To overcome automation errors 
mentioned above, we introduced an innovative citation mining 
technique [4]. We see these facets as providing multiple sources 
of evidence for a more reflective perspective of experts. We 
present the combination of both tangible and intangible metrics to 
shed deeper insights into the intensity of expertise. The system 
mines multiple facets for an electronic journal and then calculates 
expertise’ weights. The measures provided are, however, not 
absolute indicators of expertise as the discoveries are limited by 
the coverage of the database of publications and expert profiles 
used. 

The system discoveries can be enhanced by visualizing the mined 
data [21]. In order to enhance the knowledge discoveries, we have 
visualized experts by using hyperbolic tree visualization 
technique. The proposed technique is based on focus plus context 
with extended focus to represent the statistical data as explained 
in section 6.  
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2. RELATED WORK 
Expertise finder systems in the past, have been innovatively 
applied in helping PhD applicants in finding relevant supervisors 
[15] and also in identifying peer-reviewers for a conference [20]. 
The former made use of a manually constructed expertise profile 
database while the latter employed reference mining for all papers 
submitted to a conference. In the latter, a co-authorship network 
was constructed for each submitted paper making use of a 
measure of conflict-of-interest to ensure that papers were not 
reviewed by associates. 

Cameron [6] employed a manually crafted taxonomy of 100 
topics in DBLP [8] covering the research areas of a small sample 
of researchers appearing in DBLP. They proposed the need for 
automatic taxonomy creation as a key issue in finding experts. 
Mockus et al [17] employed data from a software project’s change 
management records to locate people with desired expertise in a 
large organization. Their work indicated a need to explicitly 
represent experiential characterization of individuals as a means 
of providing insights into the knowledge and skills of individuals. 
Yimam [25] have further shown that a decentralized approach can 
be applied for information gathering in the construction of 
expertise profiles. Tho et al [23] employed a citation mining 
retrieval technique where a cross mapping between author clusters 
and topic clusters was applied to assign areas of expertise to serve 
as an additional layer of search results organization. 

There are also expertise detection systems that were based 
entirely on an analysis of user activity and behavior while being 
engaged in an electronic environment. Krulwich et al [11] have 
analyzed the number of interactions of an individual within a 

discussion forum as a means of constructing an expert’s profile. 
Although such an approach is useful in monitoring user 
participation, measures such as number of interactions on a 
particular topic is in itself not reflective of knowledge levels of 
individuals.  

Information visualization techniques have been used to visualize 
large datasets to support exploration and in finding hidden 
patterns [5]. To visualize large hierarchal structures, the 
hyperbolic tree was developed by Xerox [13]. The principle of 
Focus plus Context is supported by a detailed view for the 
focused part of the data in the center of the display, while the 
overall hierarchal structure of data remains visible around the 
edges. In computer science, ACM categories are widely used to 
organize scientific work. ACM categories can be seen as a 
hierarchal taxonomy and can be visualized  using a hyperbolic 
tree. To visualize experts in a proper ranking for a specific ACM 
category, spiral visualization is appropriate. The RankSpiral was 
used by [22] to maximize information density and minimize 
occlusions for large documents. We have applied a similar 
approach for the visualization of experts around a particular node 
in the ACM category tree.       

3. A MULTI-FACETED EXPERT PROFILE 
In exploring a comprehensive characterization of expertise, we 
proposed a multifaceted approach of mining the expertise for a 
digital journal [3]. The multiple facets are represented by the 
following measurements: number of publications, number of 
citations received, extent and proportion of citations within a 
particular area, expert profile records, and experience. We have  

 
 Figure 1. Expert profile. 



thus incorporated the use of user-defined profiles, “experience 
atom” (as proposed by [17] to indicate fundamental experiential 
units), reference mining results and a characterization of expert 
participation as facets of an expert profile. Combining all these 
factors provides a better indication of expertise with regards to a 
particular topic. Figure 1 shows the consolidated view of expert 
profile construction as applied in our research. 

In our research, there are two main sources of information used to 
construct an expert profile 1) user inputs and 2) system 
discoveries. User inputs are taken from reviewers of the journal 
J.UCS [10]. J.UCS has over 300 reviewers on its editorial board. 
The expertise of these reviewers are specified and maintained 
according to the ACM classification scheme [1]. This information 
was extracted from J.UCS and used to populate the expert profile 
database.  

The second source for constructing expert profiles is computed by 
the system. The computation considers the number of publications 
of an individual, number of citations a person receives, and the 
person’s duration of publication in the respective area. The 
extraction of all publications (over 1,400) along with authors and 
co-authors of the publication is described in [2] with a set of over 
15,000 references [4].  

4. DATA EXTRACTION 
Within J.UCS, ACM topics, editors, and every individual paper 
are represented in an XML notation, which needs to be parsed to 
extract metadata. A typical XML file for J.UCS papers can be 
seen in Figure 2. The metadata (paper title, authors, ACM topic, 
etc.) related to a paper is represented inside the XML file. 

The extracted data was used to populate a relational database. The 
database presents a coherent view of all data with relationships 
(category, paper, authors, and citations). For citation extraction, a 
technique called Template-based Information Extraction using 
Rule-based Learning (TIERL) was developed [4]. TIERL 
outperformed existing citation extraction approaches (like ISI, 
Google Scholar, and CiteSeer). The data from this database was 
then used to calculate and visualize experts within the J.UCS 
environment. 

5. WEIGHTS ASSIGNED to EXPERTS 
In our system, experts are grouped into one of two categories: 1) 
reviewers (persons currently manually assigned as reviewers for a 
particular ACM topic category) and 2) high-profile authors 
(persons flagged automatically as experts in a particular topic). 
Reviewers are selected by the editor-in-chief based on their 
expertise in the respective ACM topical area. Reviewers for a 
particular ACM category are visualized without any further 
calculation. High-profile authors are calculated based on weights 
assigned to them. The facets defined in Figure 1 are used to assign 
the weights. Three weights called publication weight, citation 
weight, and reviewer weight are calculated as follows: 

Publication Weight = No. of publications / duration (No. of 
years). 

Citation Weight = No. of citations received by an author / total 
citations in an ACM topic 

Reviewer Weight = No. of reviewers of J.UCS / Total no. of 
J.UCS Authors. 

 
 
 
The total weight is defined as the sum of the three previous 
weights: 

Total weight = publication weight + citation weight + reviewer 
weight 

High-profile authors  are then ranked according to their total 
weight.  

6. Information Visualization 
Reviewers are essentially attached to a node within the ACM 
classification hierarchy. For each node within the ACM 
classification hierarchy, a ranked list of high-profile authors 
(potential reviewers) can then be calculated. The hyperbolic 
browser [12] [13] [14] is an efficient visualization technique for 
large hierarchies. A hyperbolic browser is used to provide 
intuitive navigation within the ACM classification hierarchy. For 
any selected node in the ACM hierarchy, a spiral is used to 
visualize the ranked list of high-profile authors for that node. The 
spiral is simply superimposed upon and around the selected node. 
This builds on past work with GopherVR [16], PRISE [7], and 
RankSpiral [22] which all use spiral representations to display 
ranked search result lists.  

7. VISUALIZATION of EXPERTS 
The user interface is implemented in Java. A hyperbolic browser 
is used to visualize the ACM classification hierarchy, using the 
freely available Hypertree package[9]. Both categories of experts. 
are visualized by superimposing upon the hyperbolic view. 
Reviewers are shown in a simple list and high profile authors are  

Figure 2. A sample paper XML File. 



 
 

shown in a spiral visualization. To draw the spiral, a package 
called Turtle Graphics is used [24]. With Turtle Graphics, simple 
commands are used to move and draw on the graphical surface. 
With these commands, the spiral is drawn and the names of the 
experts are written at constant angular steps. To visualize the 
reviewers of a specific ACM topic, a simple JList is used. A 
maximum of 10 reviewers are shown in the JList. 

The JList, spiral, and Hypertree are placed in JPanels inside a 
frame, and are ordered with a JLayeredPane. One can arrange the 
JPanels horizontally and vertically and even manipulate the z-
order. The Hypertree is drawn in the back. When an ACM topic is 
clicked, the list of reviewers is shown in the bottom left and the 
spiral of high-profile authors is overlaid over the ACM topic in 
the top layer, as shown in Figure 3. When there are neither 
reviewers nor high-profile authors, no list or spiral is drawn. In 
the bottom right of the window, there are five colored buttons. 
When clicked, the spiral is redrawn with the new color. It is 
possible to choose black, red, green, or blue. Users can hide both 
the spiral and the reviewers list if required by clicking white 
button. When users drag a particular node, the spiral moves with 
the focused node. 

Figure 3 shows the visualization for ACM category H. 
Information Systems. The reviewers are shown in the bottom left 
corner. When a user clicks on the node “H. Information Systems”, 
a spiral is drawn around the selected node. The high-profile 
authors are placed in the spiral in descending order of their total 
weight (the highest weighted in the center of the spiral).  

This visualization is useful both for users who want to find 
potential collaborators and for J.UCS administrators. For 
example, in J.UCS there are some ACM topics with very few 
assigned reviewers. J.UCS administration can instantly find 
potential reviewers based on the high-profile authors shown by 
the system. For instance, in Figure 4 the topic ‘M.8 Knowledge 
Reuse’ has no reviewers at the moment (this is a new category 

 

Figure 3. User Interface 

Figure 4. Discovery of potential reviewers  



added by the J.UCS). Potential reviewers are easily found in the 
visualization, as shown in Figure 4. This type of discovery is very 
useful for administrators to locate potential reviewers for any 
selected area. 

Although it is convenient to explore the topical hierarchy with the 
hyperbolic tree, users sometimes know the name of a category 
and want to navigate directly to it. The search facility in the top 
left corner of the main interface (see Figure 5) supports this task. 
For example, if a user searches for the term “Information”, then a 
combo box is filled with all ACM topics containing the term 
“Information” as a substring. The 13 topics containing the term 
“Information” are shown in Figure 5. 

The user can select any ACM topic from the search result list and 
the hyperbolic tree is redrawn to show the selected topic centered 
in the window. 

 

 

8. CONCLUDING REMARKS 
This paper presented a new system to identify and visualize 
current and potential experts in topical areas of a scientific 
discipline. It is used in the context of a computer science journal 
to identify and assign reviewers to areas of computer science, but 
is easily generalized to other scientific communities. 

The main contributions of this paper are: 

• A methodology for automatically identifying potential 
experts from assembled profiles. 

• A combined visualization of a topical classification 
hierarchy and a ranked list of potential experts at each 
level in the hierarchy. 
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