
Better Information Extraction
and Search with Users 

C. Lee Giles1, Prasenjit Mitra1, Rebecca 

Passonneau1, Jian Wu1, Cornelia Caragea2

Richard Zanibbi3

Pennsylvania State University1

Kansas State University2

Rochester Institute of Technology3

giles@ist.psu.edu

http://clgiles.ist.psu.edu

gitbhub.com/SeerLabs

mailto:giles@ist.psu.edu
http://clgiles.ist.psu.edu


Improve semantic  extraction 
methods in CiteSeerX for better 

extraction



Example of Automatic Metadata Extraction (IE) –
CiteSeerX (some language independent)

PDF

Converter

Header

Body

Citations

Text

IE

Table

Figure

Formulae

Databases

Search index

title, authors,

affiliations, abst

Many other open source academic document metadata extractors available – recent 

JCDL workshop, metadata hackathon, JCDL tutorial 2016





Automated Figure Data Extraction and Search
• Large amount of results in digital documents are recorded in figures, time series, experimental 

results (eg., NMR spectra, income growth)

• Extraction for purposes of:
– Further modeling using presented data

– Indexing, meta-data creation for storage & search on figures for data reuse

• Current extraction done manually!
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X. Lu, et.al, JCDL 2006; Kataria, AAAI 2008;

Choudhury, DocEng 2005; Brouwer, JCDL



Figure Extraction – Bar Chart
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“User traffic increases significantly

then really drops off”

Al-Zaidy, AAAI 2016

Bar Chart Data and Semantics Extraction



ChemXSeer

B. Sun, WWW’07, WWW’08, TOIS’11

D. Yuan, ICDE’12 



Challenges in Formula Search

How to identify a formula in scientific documents?

Non-Formula

“… This work was funded under NIH grants …”

“ … YSI 5301, Yellow Springs, OH, USA …”

“… action and disease. He has published over …”

Formula

“… such as hydroxyl radical OH, superoxide O2- …”

“ and the other He emissions scarcely changed …”

Machine learning algorithms (SVM + CRF) yield high 

accuracies for correct formula identification.



Keyphrase Extraction Approaches for IE 

Taking into account deep semantics hidden in text

Using multiple sources of evidence



Built on millions of papers

Never miss a citation and know about 

the latest work

Several recommendations models

Future directions

- Where to place a citation

- What to say 

Helping you write:
Automatic Citation (or paper) 

Recommendation

Huang, AAAI 2015

Huang, CIKM 2013

He, WWW 2010
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