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Motivation / Problem: Story cognitive biases

Especially a problem for interdisciplinary studies (e.g., different disciplines use same words differently)



Transformers/Contextual embeddings

SPECTER outperformed nine (9) 
benchmarks (e.g., doc2vec, fasttext, 
SIF, ELMo, SciBERT, Sent-BERT) on 
seven (7) NLP tasks (SciDocs):

● Document classification 
(topic or subject header)

● User activity prediction
(co-view or co-read)

● Citation prediction (cite or 
co-cite)

● Recommendation



Formative Study



Formative Study

DG1. Enable serendipitous identification of semantically related articles that do not necessarily have shared 
keywords through visual exploration.

Aha!
Serendipity!



Formative Study

DG1. Enable serendipitous identification of semantically related articles that do not necessarily have shared 
keywords through visual exploration.

DG2. Facilitate a familiar search functionality to what users are currently accustomed to, such as keyword 
and author search.

important research topic



Formative Study

DG1. Enable serendipitous identification of semantically related articles that do not necessarily have shared 
keywords through visual exploration.

DG2. Facilitate a familiar search functionality to what users are currently accustomed to, such as keyword 
and author search.

DG3. Afford users to find semantically related articles by search based on the author’s own ideas in the form 
of unpublished sentences / abstracts. 



Formative Study

DG1. Enable serendipitous identification of semantically related articles that do not necessarily have shared 
keywords through visual exploration.

DG2. Facilitate a familiar search functionality to what users are currently accustomed to, such as keyword 
and author search.

DG3. Afford users to find semantically related articles by search based on the author’s own ideas in the form 
of unpublished sentences / abstracts. 

DG4. Enable users to interact with a visual overview of a group of papers.



Where do VIS researchers publish?

twitter.com/arpitnarechania/status/1339640045754527749



System Architecture
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ID Title Authors Source Year URL

1 Warning, 
Bias 
May…

[E. Wall, 
L. Blaha, 
…]

VAST 2017 doi.org/10
.1…

ACM Digital Library

IEEE Xplore

…

Specter API

GloVe Batch

…

augment 
metadata, e.g., 
Abstract

choose popular 
VIS venues, 
e.g., CHI

Create document 
embeddings, e.g.,
Specter

export data, 
e.g., JSON

expose a RESTful 
API, e.g., for 
similarity search

interactive UIprocess text, e.g., 
de-duplicate 
keywords

scrape2filter1 clean3 embed4 export5 serve6

59232 Papers 38 Venues 47 Years 82391 Authors

Abstract Keywords CitationCounts

Visual 
analytic tools 
combine...

[Human 
Biases, …]
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GloVe_2D GloVe_nD Specter_2D Specter_nD

[300, 140] [291, 529, …] [290, 291] [110, 702, …]



Dataset

59232 Papers

38 Venues

47 Years

82391 Authors

https://figshare.com/articles/dataset/VitaLITy_A_Dataset_of_Academic_Articles/14329151



System 



System | Search by a List of Seed Papers



System | Search by a WIP Abstract



supporting serendipitous discovery



part of a larger workflow

custom scrapers

snowballing references



improve model + add citation data



Qualitative Evaluation

Usage Scenarios

Dataset
https://vitality-vis.github.io

Web Scrapers

Vitality
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