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Allen Institute for AI (AI2)

Founded by Paul Allen in 2014  
Now 70 people and growing

AI for the Common Good



Moore’s Law of Scientific Publication
The number of scientific papers has doubled every nine 

years since World War II





Challenge: Researchers are swamped; Virtually impossible 
to read all papers

Information Overload

Opportunity: Leverage AI to combat information overload



Semantic Scholar (S2)

Computer Science and (recently) Neuroscience research 
articles



Semantic Scholar

Demo

http://semanticscholar.org


Faceted Search



Faceted Search

Automatically extracted using statistical models



Extracted Key Elements



Staying up-to-date



Staying up-to-date

• Idea: Daily feed of most relevant papers 

• Research Challenges:  

• Identify topics in a documents 

• Model user’s topic preference 

• Rank by relevance



Deeper Understanding of a Document

Autoencoders

CRF autoencoders

CRF

POS Induction

Unsupervised structured prediction

CoNLL 2007

Entity Extraction



Deeper Understanding of a Document

Autoencoders

CRF autoencoders

CRF

POS Induction

Unsupervised structured prediction

CoNLL 2007

Type Identification

Method

Task

Dataset



Deeper Understanding of a Document

Autoencoders

CRF autoencoders

CRF

POS Induction

Unsupervised structured prediction

Relation Extraction

subclass of

uses addresses

CoNLL 2007



Deeper Understanding of the Literature

Literature Graph



• Disseminating Research by Writing papers 

• Comprehensive review of related work is 
challenging

Citeomatic: Who should I cite?



• Input: 

• The title and abstract of a query paper 

• Output: 

• A list of related work, that should be reviewed, 
ordered by confidence

Citeomatic: A brief overview



Citeomatic



Citeomatic: Network Architecture

Query Title Candidate Title Query Abstract Candidate Abstract

Embedding Layer

Sigmoid Layer

P(Query cites Candidate)



Summary

Feature / Idea Addresses Information 
Overload in Research Challenges

Faceted Search Finding Relevant Documents Search

Automatically extracted 
important elements Reading Relevant Documents Information Extraction 

(IE)

Daily Feed Staying Up-to-date Recommendation

Literature Graph Understanding and Relating to 
existing Knowledge

NER, KB Construction 
etc.

Citeomatic Writing and Publishing Document Similarity



• Hypothesis Generation 

• Method X has been found to be effective for task Y. Task Y and Z are 
related. Maybe X can be applied to Z 

• What’s at my knowledge-frontier? 

• I know about X and Y, what should I know next? 

• Topic dependencies 

• I want to learn X, what are its pre-requisites?

Directions of Future Work



Scientific Research is facing tremendous Information Overload

Conclusion

Advances in AI, ML and NLP can help !

“No human could possibly read the entirety of medical 
literature, personal health records, and case file histories 
that might inform a doctor’s professional opinion when 

trying to save a cancer patient’s life. But a machine can.”
- fortune.com on Nov 2, 2016 



Thank You!

Please visit: semanticscholar.org

http://semanticscholar.org

