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Overview and Motivation: 
PUBLISH! The word no scientist will ever forget. However, the best tool for 

finding related journals to publish in is the old-fashioned Google search. Here, we 
provide a visualization approach to quickly assess journals in a specific field, their 
connections, and their goals. With this, we hope scientists spend less time 
searching for journals and more time impacting the future of science. 

Related Work: 
During our PhDs, each of us were tasked with a literature review of our 

fields. After going on our own, only to find fringe articles in our respective fields, 
we needed to change our tactics. Instead, oral communication with our PI’s, our 
fellow lab members, and with other instructors enabled us to find parse through the 
sea of journals and papers. We realized there was a real need for a visualization 
that explains not just the connections between articles but how related the 
subspecialties are. 

Speaking of relation, when we 
went over force-directed networks, we 
thought this was a brilliant solution to 
highlight subspecialties in our dataset. 
Let the data organize the network for 
you based on the push and pull factors. 
An example of one such network is 
shown at left. 

 
Another way this same 

information could be depicted is with a 
chord diagram, where each journal is a 
node around the circle and the 

connections are established by the citations between groups. An example of one 
such chord map developed by Mike Bostock using the Flare toolkit is shown 
below. 

http://dataviscourse.net/tutorials/lectures/lecture-d3-layouts/d3_force.html
https://beta.observablehq.com/@mbostock/d3-hierarchical-edge-bundling


 
Earlier in the semester, we were introduced to the New York Times article, 

“Why Peyton Manning’s Record Will Be Hard to Beat”. What would normally be 
a line plot of footballs caught per quarterback that could be summarized in a single 
statement was enhanced with interactivity. Line plots, highlights, opacity, and text 
boxes dynamically updating allowed one to understand differences in players 
growth, differences between the greats, and what to expect in the future. It was 
simple, elegant, and invited you to explore.

 

https://www.nytimes.com/interactive/2014/10/19/upshot/peyton-manning-breaks-touchdown-passing-record.html


Questions: 
We looked at this project as giving key insights into three themes: journals, 

interconnectivity, and what’s changing. This led us to the following set of 
questions: 

1. What journal should I submit to? 
2. Which journals have relevant information? 
3. How are these journals growing? 
4. Are there subspecialties of journals related to my field? 

 

Data: 

 
After wandering through the Marriott Library research database for another 

class, Brian happened to come across InCites Journal Citation Reports. This turned 
out to be a huge blessing as it contained three sets of .csv datasets that could be 
easily processed in Python, then visualized with D3. One of our homework 
assignments rapidly read in .csv files for data, which helped confirm for us that this 
would be possible by the end of the semester. 

“InCites™ is a customized, citation-based research evaluation tool that 
enables one to analyze institutional productivity and benchmark output against 
peers. It is produced by Thomas Reuters and uses bibliographic record and citation 
data generated from the Web of Science and Journal Citation Reports.” The 
University of Utah has an active subscription to InCites™ , facilitating our use of 
this resource for our project. The bibliometric indicators with InCites™ are divided 
into various categories.  

● Journal Citation Reports Indicators (e.g. Journal Impact Factor, Cited 
Half-Life, Article InfluenceⓇ) 

● Impact Indicators (e.g. Citation Impact, H-Index) 



● Percentile and Percentage Indicators (e.g. Average Percentile, % Documents 
Cited) 

● Collaboration Indicators (e.g. International Collaborators, % of Industry 
Collaborations) 

● ESI Indicators (e.g. Highly Cited Papers, Hot Papers)  
From the additional .csv files, we expect to also glean total number of citations 
(could be journal specific), total number of cited, and changes in these indicators 
over time (at a minimum between the years of 2014 to 2017). 

 

 
 

We divvied up the sections of the project into three topics for the Process 
Book. 

 First, the interactive search bar. If we had to implement our own algorithm, 
we knew it would be too difficult of a task to do by the end of the semester. 
However, Taylor managed to find 3rd party tools to aid us. Fortunately, InCites has 
a publicly available master journal list in .xlsx format. While this provided journal 
names, abbreviations, ISSNs, ESSNs, and category, it did not provide any sort of 
ranking for the journals or other metrics for use with D3. Taylor merged the top 
100 journals list (described below) with the matching journals from the master list, 
thus adding columns for impact factor, rank, and total cites. In order to display 
relevant journal information, Taylor had to manually search for active years, 
journal website, and journal description for each row in the .csv above. This was a 
laborious task, but it couldn’t be avoided. The resulting single .csv is concise and 
easily applicable to D3. 



The .csv created above with journal names, abbreviations, impact factors, 
ISSNs, ESSNs, category, active years, website, and journal description was 
converted to a .json for use with fuse.js: the fuzzy search javascript library we used 
because creating our own algorithm would take too long. The next step is for us to 
implement fuse.js in our workspace to create the interactive search bar for the 
journals. It’s implementation will be somewhat like this live demo using the .json 
discussed above. 

 
 
Second, taking the large .csv data and preprocessing them into the right 

format for easy implementation of our visualizations. This was split into two parts. 
Michael developed the skeletal backbone of our project which had folders for 
unprocessed and processed data, folders to hold Javascript files, and folders that 
allow our HTML file to read in those folders. One dataset was manually processed 
in order to give Michael some data to start working on developing the 
force-directed network. Meanwhile, an automatic script to download the rest of the 
.csv files in the correct format was being created. This enabled Brian to develop 



two key Python scripts: ImportCSVRename.py and FindingImpactFactors.py. We 
tried to load in the .csv files, but there were issues. The first line and last two lines 
of each .csv were copyrights and journal names but not headers. On top of that, the 
names of the files were all a generic name, so downloading multiple files at once 
would overwrite each other. To solve this, we removed the first line and last two 
lines and renamed the recently saved files based on the first line that we removed. 

However, the problems didn’t stop there. Our datasets were taking our 
original three .csv files, naming them appropriately, then saving them as three 
copies of the first of the three .csv files. Apparently, one of our if statements was 
not logically correct and would constantly be true for the first case. After this, we 
loaded in our parsed, correctly valued .csv files only to find out that every other 
line contained white spaces which would ruin our D3 code. Turns out, Python .csv 
writer requires a new line remover flag to remove the excessive \n. Yay, we were 
able to automatically load in data for several datasheets. Or so we thought. We 
quickly realized that only the file name contained the journal they were from and 
none of the headers referenced it. We remembered from one of our previous 
homeworks that there were columns that had the same information repeated 
throughout. So we crudely appended a large column containing the Journal name. 

By this point we hadn’t decided to reduce the data. How many journals 
could be cited by a single journal, right? Surely it should only be a few hundred. 
Nope; we had .csv files containing thousands of cited journals. Because we don’t 
have access to the InCites API, which allows dynamic journal dataset loading 
on-the-fly, we chose to limit the total number of journals for this project to 100. To 
create this subselection, we chose the top 100 journals of 2017 by impact factor 
that fell into one or more of the following categories: cell and tissue engineering, 
cell biology, clinical neurology, biomedical engineering, multidisciplinary 
sciences, neuroimaging, and neurosciences. We chose these categories because 
they were the most relevant to our own field of biomedical engineering.  

Third, visualizing the data. We realized that the first two steps would be very 
time-consuming. So, to balance between making sure our visuals worked and 
debugging our data processing steps, we hand processed one dataset. This allowed 
Michael to make headway on the force-directed network. These initial results are 
presented below in the Implementation section. 



Exploratory Data Analysis: 
As all three of us are engineers, we utilized MATLAB to generate three 

prototype images exploring three different features. 

 
The above image checks 17 different journals against the number of citations 

each had to the Journal IEEE Medical Biology. By doing so, we can explore if 
there are any subspecialties within these journals. A subspecialty can be seen by a 
high number of citations between some journals and low citations between others.  



 
The above figure illustrates how one journal, IEEE Medical Biology, has 

changed over the years when considering the number of citations made. Prior to 
2012, there was a general upward trend in these citations which is sharply 
contrasted by the rapid decline from 2011 to 2012. This is to be expected as the 
journal ceased official publication in 2010. It has since been renamed IEEE Pulse. 



 
 

The above figure shows how IEEE Medical Biology has cited different 
journals over several years. Through the figure, we can pick out specific journals 
which seem to grow in number of citations. This could indicate a trend in which 
similar journals tend to become more connected over time.  



Design Evolution: 

Individual members were tasked with creating initial ideas for the visualization           
design. After forming and sketching these ideas, our group met and evaluated            
ideas, merged concepts, improved on individual designs, and molded the different           
ideas into a single draft with which we could move forward with the visualization              
design process. 

Brainstorm Design: 

This design contains a force-directed network, a journal information box, a           
time-series graph showing trends in a journal citing another vs. being cited, and a              
histogram showing citations between journals for a specific year. 

 

 

  



Second Design: 
 
Our second design contained 4 main visualizations: a force-directed network that 
would encircle similar journals, a journal information box, a visualization showing 
citations over time, and a plot with the number of times a journal was cited vs. the 
number of times the journal cited another journal.  

 

  



Third Design: 

We added two main features to our third design: a search bar and a time-series plot 
showing the impact factor of journals over time (influenced by the New York 
Times article). We also chose to separate our citations vs. cited graph. 

 

https://www.nytimes.com/interactive/2014/10/19/upshot/peyton-manning-breaks-touchdown-passing-record.html


Fourth Design: 

Our fourth design was similar to the third with one added graph: a horizontal bar               
chart showing the number of citations vs. number of times cited by a single journal.               
The addition to the design is shown below. 

 



Final Proposal Design: 

 
Before handing in our proposal, we unanimously agreed our final design 

would appear like above. While it is crude, we designed it according to the nested 
model. Our Domain Problem Characterization was when we realized that there 



were no good visuals for understanding how journals are interconnected and where 
we can find journals to find relevant research or publish to. Once we knew what we 
had to do, we needed to manipulate the data. Luckily for us, the downloaded data is 
in a form that is compatible with our visualization. Lastly, our design has “4 
Quadrants”. The main attraction in the top left is a force-directed network 
conveying three pieces of information: number of journals that cited the core 
journal, number of citations the core journal has for other journals, and the Journal 
Impact Factor. Our goal was to show how journals with high citations and is cited a 
lot by others are pulled close to generate a small distance between them. By this 
approach, the size of the network would be the size of the radius of the circle. It 
follows that one could see interactions between small and large impact journals and 
maybe parse subspecialties within the network. To do all of this, we learned about 
code in D3 that can compute the force-directed network. 
 
 
 

  



Implementation: 
 

 

Initial attempt at force directed network. The circles appended to the svg, but not 
in the correct position.  

 
 

 

Getting a little further… with a lot of help thanks to Mike Bostock. 

 



 

Got links to show up. 

 

 

Links now vary according to impact factor… working toward making the 
distance according to citations between the journals. 



 

 

Distances are now being correctly being changed by number of citations. We 
chose to do this on a log scale due to some journals having a much higher 

number of citations than others. 
 
 

 

We reduced the opacity of our links, which helps aesthetically. Hovering over a 
node displays the journal name. 



 

 

Journal radius is now set by the impact factor (created a function to use the 
sqaure root of the impact factor so that proportionality would be by area). 

 

 



 

We got an initial horizontal bar chart going. 
 



 

The force directed network now has all the links, and the horizontal bars are 
working too. 



 

 

The selected journal now highlights correctly. 

 

 

Hovering over a journal reveals the number of times a journal was cited and the 
number of times it cited another journal. 

 

 



The sorting by cited/citing is kind of working… But we can only sort once right 
now. 

 

 

Update force directed network so nodes don’t occlude each other anymore. Node 
sizes were also updated to square-root scale. 



 

 

Selected node is now highlighted and sends journal name to journal info box (not 
yet implemented). 

Sorting for horizontal bars also fully functional at this point. 

 

 

Fuzzy search now works. 



 

 

Journal info box implemented and updates based on clicked node. 



 

 

Initial impact factor traces implemented, as well as updating search bar so results 
don’t push everything down. 



 

 

Preliminary year slider is working. Doesn’t update the rest of the visualizations 
yet... 



 

 

Year slider updates now, but runs super slow and creates duplicate nodes and 
edges. 



 

 

Year slider updates correctly now, but we’re having a zoom issue with different 
years. 



 

 

Cosmetic updates for network, info box, and impact factor trace. 
Fixed a bug where year slider would revert to original selected journal, not 

current selected journal. 



 

 

Added zoom/pan capability to force directed network. Also, hovering over a 
node reveals the journal name and highlights the corresponding horizontal bar. 



 

 

Impact factor trace now highlights selected journal. Hovering over trace 
highlights corresponding node and horizontal bar. 



 

 

Tooltip now works on impact traces. 



 

Doesn’t show in screenshot, but clickable items now have a hand as the cursor. 
Impact factor trace also extends across bottom. Updated axes for impact factor 

trace as well. 

 
 
 
 
 
 



Evaluation: 
Our initial questions were: can we visualize interactions between journals, highlight 

different features, and in doing so, establish a means to find good journals to look for relevant 
information. The answer is a resounding “YES!” 

Our visualization makes it easy to complete basic tasks, such as finding a specific 
journal within some subspecialty (e.g., neuroscience or molecular biology) through the fuzzy 
search engine (thanks, fuse.js!). Then, easily visualized within the Force Directed Network are 
the nearest journals that relate to it, along with which journals heavily cite or are cited by it. If 
you are looking to categorize the journals or find similar journals to your specialty, the 
force-directed network is a one-stop shop. After selecting general criteria on InCites for the 
journal category, our visualization provides a powerful tool for quickly finding highly-cited 
journals that are well connected to others in a given area. On top of that, those journals that do 
not contain relevant information are nicely tucked further from the selected journal. If you want 
to publish in higher impact journals that are similar to your own subspecialty, just look for nodes 
with larger areas. It even updates according to year, so those journals that had a big influence a 
while back can be found; this feature is especially useful for literary searches. If some journals 
are a tad bit hard to see, we’ve provided a zoom function for convenience.  

After clicking on any node, an information box is displayed in the top right corner with 
details on the specific journal. This box contains links to both Wikipedia and the journal’s home 
page, allowing you to learn more about what the journal has to offer right away. If you want to 
see if your article is a good fit for a journal, peruse the description of the journal and decide for 
yourself. It provides a great quick summary of key features such as it’s rank, the journals overall 
purpose, and the category of the articles it tends to publish. This quick source of information 
cuts out much of the legwork and lets you get right back to what you want to do: find key articles 
related to your research.  

If you are looking for a powerhouse journal rather than a journal well-defined by some 
subspecialty, then the horizontal bar chart provides the functionality you need. The horizontal 
bar chart makes it easy to compare the citation statistics between two journals. The main use is 
to give you information about the potential influence their journal may have, whether it be more 
subspecialty-focused or for the wider scientific audience. On top of this, selections within the 
Force-Directed Network or the Line Chart highlight journals in the horizontal bar chart. There’s 
no need to scan for labels when it draws the eyes to what the user needs to know.  

When you’re done finding the right journal, look through the last chart, the line chart. It 
provides in-depth details of the selected journal in comparison to others. It generally shows 
changes in the journal impact factor between 1997 and 2017. Journals with a downward trend 
can then be avoided before submitting your paper. The line chart provides several options for 
what is plotted, giving you even greater insight into the data you pull for InCites. Are you 
interested in a small set of journals that interact with each other? Then aim for those that have a 
high journal impact factor and lower impact factor without self-cites. If you want your article to 
change the minds of a broader scientific community, then look into those with high journal 
impact factor without self-cites and high 5-year journal impact factor score. Are you interested in 



having an immediate effect on the community? Then ensure the journal you choose has a high 
immediacy index. If you want scientists to keep coming back to your article year after year, then 
make your choice with the half-life of the journal in mind. The features we provide are: 5-year 
Impact Factor, % Articles in Citable Items, Article Influence Score, Citing or CIted Half-Life, 
Eigenfactor Score, Immediacy Index, Journal Impact Factor, Journal Impact Factor without 
Self-Cites, normalized Eigenfactor Factor, Average Journal Impact Factor Percentile and the 
total Cites. Yes, we provide 13 in-depth measures to scrutinize which journal to publish to. The 
most important feature is that hovering over a specific line updates the highlights of the other 
charts, so you can go to any of them and return to understand key features of your journal of 
interest. 

Now that we’ve sold you on our visualization, let’s be real for a minute. While our 
visualization is helpful, we acknowledge that it has several limitations. We’ve found that the data 
for the journals we have selected may not be as intricately categorized into sub-components as 
we had originally anticipated. That doesn’t mean this wouldn’t change with different categories 
of journals. We have learned that journals aren’t as dynamic as we had thought we might see. 
Through the line chart, it became obvious to us that over the last 20 or so years for which we 
have data, there haven’t really been any groundbreaking stories to gather from our journal 
selection.  

Each of our graphs has its own limitations. For instance, directly quantifying distance 
from the center of the force-directed network is hard. You could say that there are decreasing 
interactions as it gets further away but you wouldn’t be able to say how different a node on the 
left is from one on the right based on a node highlighted in the center. Also, the information box 
provides useful statistics for the journal, but what really matters are the articles within the 
journals. These still require you to do your own research on the journal in question. The 
Horizontal bar charts are nice as they adeptly fulfill their specific purpose and highlight the other 
charts accordingly; however, being able to sort these or scroll through a list of top articles would 
have enabled the user to understand the cited and citing list better. We could have improved 
this with a feature that enables you to query which journals you would’ve liked to compare, this 
way if it comes down to two journals, the knowledge would be right there. To improve the line 
chart, it would have been better to do three more things: 1. Provide a list explaining the 
definitions of the different features, 2. Provide a means to query several journals of interest and 
compare them and 3. Provide a story with pre-defined examples that let’s one intuitively 
understand what these features mean and how they can adeptly utilize them to find their journal 
of interest.  

Overall, our visualization could have been improved with added interactivity that we 
weren’t able to implement in time. JourNetwork really could have been improved with more 
interaction based on brushes, clicks, and double-clicks. Another improvement that would have 
required a significant overhaul was changing the way we passed data between the objects. We 
still have some more room for aesthetic changes, but we’re happy with the progress we have 
made and the skills we have been able to learn along the way. 
 


