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Example of Automatic Metadata Extraction (IE) —
CiteSeerX (some language independent)
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Many other open source academic document metadata extractors available — recent
JCDL workshop, metadata hackathon, JCDL tutorial 2016
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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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4 gam @ Bar Chart Data and Semantics Extraction

i “User traffic increases significantly

then really drops off”
@ Figure Extraction — Bar Chart
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Chem,Seer

Search Papers Authors Tables Figures Formula ExtractTables CollabSeer

Chem,Seer

Eg : Methanol, CO2, Adam Smith

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 6301, 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

Using multiple sources of evidence

Unsupervised Semantic Parsing
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This: A Unitiedd Apmconch Kor Setiema Hoching, Taking into account deep semantics hidden in text

Coreference and Canonicalization by Wick et al.
ABSTRACT

The automatic consolidation of database records from many
heterogeneous sources into a single repository requires solv-
ing several information integration tasks. Although tasks
such as coreference, schema matching, and canonicalization forward
are closely related, they are most commonly studied in iso-
lation. Systems that do tackle multiple integration prob-
lems traditionally solve each independently, allowing errors
to propagate from one task to another. In this paper, we de- backward
scribe a discriminatively-trained model that reasons about
schema matching, coreference, and canonicalization jointly.
We evaluate our model on a real-world data set of people and
demonstrate that simultaneously solving these tasks reduces
errors over a cascaded or isolated approach. Our experi-
ments show that a joint model is able to improve substan- B|-|_STM-CRF
tially over systems that either solve each task in isolation
or with the conventional cascade. We demonstrate nearly a

50% error reduction for coreference and a 40% error reduc- . .

tion for schema matching. [Al-Zaidy, Caragea, Giles, 2018 (under
Keywords ..

Data Integ‘ratiogl, Coreference, Schema Matching, Canoni- su b mission )]

calization, | Conditional Random Field], Weighted Logic |




Helping you write:
Automatic Citation (or paper)
Recommendation
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Citation Recommendation System

Several recommendations models

Future directions
- Where to place a citation
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Huang, AAAI 2015
Huang, CIKM 2013
He, WWW 2010
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