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Figure 6: Screenshot of our Interactive Graph Viewer 

 

 

Web UI:  

A screenshot of our interactive User Interface (UI) is displayed in Figure 6. The functions 

supported by the UI (highlighted in Figure 6) are given below:  

1 

2 

4 

3 

5 

6 



27 

 

1. Autocomplete Search Box: Users can search for an author by starting to type his or her 

first name or last name, or both. The autocomplete box suggests a list of possible names 

from Graph database that match fully or partially to the typed text. 

2. Graph Parameters: Currently there are only two parameters available for the users: node 

depth (1 to 3) and snapshot year (2005 or 2013) 

3. Display Parameters: The visibility of the labels of the nodes is tunable. Similarly, the 

Year filter controls the visibility of nodes and edges by time period.   

4. Author’s Profile: This displays quick information about an author. 

5. Author Cloud: This show the most recently viewed authors for quick re-selection and 

display. 

6. Visual Panel: This panel displays the preprocessed co-authorship graph (received from 

the server). We incorporate the following user interactions: (i) zoom in/out (by mouse 

wheel), (ii) graph scrolling i.e., left-right and up-down (either by keyboard arrows or 

mouse drag), and (iii) popup menu (by left-click on a node), and (iv) the popup menu 

contains several useful actions and links. 

 

JS (Java Script) Library:  

We also use two Java Script (JS) libraries. Descriptions of those are given below. 

1. jQuery
10

: it is an open source cross-browser JS library designed to simplify the client-

side scripting of HTML. Our UI segments 1, 2, 3, and 5 are geared by jQuery. 

                                                 

10
 http://jquery.com/ 
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2. sigma.js
11

: it also an open-source lightweight JS library to draw graphs on HTML 

canvas element. Our Visual Panel (segment 6) is mechanized by this library.  

 

 Author Impact Rater 3.3

The primary purpose of this module (Figure 7) is to compute the impact factors (h-index) of 

the authors in the „Author Database‟ module, as of a given year.  Then, based on the impact 

scores, it generates a list of low-impact authors at time t for the next module.  

 

Figure 7: Author Impact Rater Module 

3.3.1 H-Index Calculator 

We calculate the h-index of individual author using the metadata available in CiteSeer
x
. 

For a particular author, we grab all the papers he or she has, and sort those papers by their 

citations. Publications and citation data are collected from CiteSeer
x
.  The detailed algorithm is 

given in Table 2. 

                                                 

11
 http://sigmajs.org/ 
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Table 2: H-index Calculator 

1: Input: a = author id, t = time/year 

2: h-index = 0; hash-table ht = Ф; 

3: for each paper p written/co-authored by a 

if p‟s publication year     : 

ht[p] = number of citations of p 

4: sort ht by value 

5: for p in sorted ht: 

if        h-index 

h-index++ 

6: return h-index 

 

3.3.2 Low Impact Author Selector 

According to Bornmann et al. [14], h-index of 5.15 is an indication of a successful 

researcher. Based on their work, we define „low-impact‟ authors as authors having h-index   

 . Therefore, this sub-module outputs a collection of authors having h-index     as of year t. 

 Emerging Author Identifier 3.4

From the feeds of „Social Network Builder‟, „Author impact rater‟, and „Author Database‟ 

modules, this module performs all the tasks necessary to predict emerging authors, i.e., those 

whose research impact is likely to increase substantially in the years to come.  It consists of a 

class labeler, feature extractor, dataset builder, and classifier (Figure 8).  
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Figure 8: Emerging Author Identifier Module 

3.4.1 Class Labeler 

We try to identify whether or not a low-impact author is likely to emerge as a successful 

researcher based on his or her historical data available in CiteSeer
x
. For a researcher r, we define 

 -        ) as r‟s h-index at time t. Then, in a 6-year window, we define „emerging‟ and „non-

emerging‟ authors as follows:  

Table 3: Class Labels for Low-impact Authors 

Class  Label Definition 

E Emerging  -        )    , and  -           )    -        )   , 

where            

NE Non-emerging  -        )    , and   -           )    -        )   , 

where            

 

 

Co-authorship Graph Low Impact Authors 

Class Labeler 

Feature Extractor 

Emerging Authors at time t 

Emerging Author Identifier 

Dataset Builder 

Classifier 



31 

 

3.4.2 Feature Extractor 

After defining the classes, the next step is to represent each class member as vector of 

features. In order to understand the nature of emerging authors, we generate a snapshot of the co-

authorship graph at t = 2005; compute the author impact at t = 2000, 2005, and 2011.  Thus, for 

the authors whose social networks are known as of 2005, we can look at publication productivity 

for the 4years prior and the 6 subsequent years.   

To build our intuition about the relationship between a low-impact author‟s social 

network and their future research success, we randomly selected 15 low-impact authors at t = 

2005 and extracted their 1-level deep neighborhood graphs (see Figure 9 to Figure 25). In each 

of these graphs, the center node is the author being studied, i.e., Engin Kirda (Figure 9), 

Konstantina Papagiannaki (Figure 10), Byron Cook ((Figure 11), Marco F. Duarte (Figure 12), 

Sven Apel (Figure 14), etc. The size of each node represents the change in h-value from 2005 to 

2011 (∆h2011), and the color represents the h-index value as of 2005.  Thus, a large, dark circle 

indicates a researcher who had high h-index as of 2005 and whose h-index (or number of 

citations and publications) grew from 2005 to 2011. 

In the next 3 tables, Tables 4 through 6, we present the co-authorship graphs of 15 

authors in 2005 who, by 2011, either fit our definition of emergence (Table 4) or not (Table 5 

and Table 6). Each of the nodes is labeled by the following order: author‟s name -- number of 

publications at 2005 -- h-index at 2000 – increase of h-index from 2000 to 2005 -- increase of h-

index from 2005 to 2011. 
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Table 4: Social Networks of Emerging Nodes (highly active authors) 

 

Figure 9: Engin Kirda 

 

Figure 10: Konstantina Papagiannaki 
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Figure 11: Byron Cook 

 

Figure 12: Marco F. Duarte 

 

Figure 13: Marco F. Duarte (MAS) 

 

Figure 14: Sven Apel 
 

Figure 15: Sven Apel (MAS) 
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 In the above table (Table 4), first 3 authors (Figure 9, 10, and 11) have a decent number 

of collaborators that justify their high productivity. But the authors in the Figure 12 and Figure 

14 look different: they have only a few collaborators (degree). So, we grab their co-authorship 

graphs from MAS (Figure 13 and Figure 15) which says Marco F. Duarte has 88 co-authors and 

Sven Apen has 141, as opposed to 6 and 4 from our graphs. We understand these are the noises 

due to the insufficient date in CiteSeer
x
 that would affect our algorithm later. 

 On the other hand, first 3 authors in Table 5 (Aseem Agarwala, Anne Adams, and Alice 

M. Agogino) have a decent number of collaborators and rich neighborhoods, but fail to 

overcome our definition of emergence. Again, we believe their limitations come from the 

insufficient data in CiteSeer
x
.  

 Identifying authors in Table 6 are fairly straightforward: they do not have many 

collaborators and their colors are faded as well. 



35 

 

Table 5: Social Networks of Non-Emerging Nodes (moderately active authors) 

 

Figure 16: Aseem Agarwala 

 

Figure 17: Anne Adams 


