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Extract tables from 
scientific documents

Represent scientific tables 
as semantically annotated 
linked data in knowledge 

graph (KG)

Discover tabular data from 
KG under contextual 

constraints 

Estimate information 
reliability and augment KG

Data Reliability
Merge tables on 

the fly (union)
Semantic Search

SELECT matching tables 
with relevant data

FILTER & RANK tables 
(based on constraints 

and preferences)

Knowledge-based
Table Discovery Engine

Query 
Model

Knowledge graph of
scientific tables

This research was based on work supported in part by the Office of the Director of National Intelligence (ODNI), Intelligence Advanced Research Projects Activity (IARPA), via [2021-21022600004]. 
The views and conclusions contained herein are those of the authors and should not be interpreted as necessarily representing the official policies, either expressed or implied, of ODNI, IARPA, or the U.S. Government.

A semantics-driven approach to tabular data discovery

Data Discovery Framework

Table Discovery Prototype System

Scientific Tables are Hard!

Similar to open data … less text, more 
numbers … with ranges, multi-value cells

Row and column headers … sub-
columns … abridged header cells

PMC7979515: SARS-CoV-2 Infection is 
Effectively Treated and Prevented by EIDD-2801

PPR230896: Efficacy and Safety of Ivermectin for Treatment and 
Prophylaxis of COVID-19 Pandemic

Domain-specific Entities High Structural Heterogeneity

Our automated rule-based structural 
characterization of 120,000+ tables shows 

high variability amongst scientific tables

Read more about this work here

Lack of Information Reliability

(NSF APTO)AI-assisted Scientific Research
ü Augment understanding & discovery from literature

ü Assemble datasets in low-data domains 
(alloy materials discovery, technology forecasting) 

Intelligence Report Generation & Enhancement
ü Gather intelligence from more information sources
ü  Strengthen analysis reports with tabular data

Augmenting generative AI-driven search with valuable nuggets 
from tabular data sources is an emerging need

Despite prevalence of tables in technical documents, limited focus 
on tabular data discovery in scientific domains 

• Synthesize (relational) 
tabular response to 
semantic search 
requests

• Specify diverse set of 
contextual constraints

• Auto-generation of 
SPARQL query/ies 
corresponding to search 
request 

• Extend with preliminary 
on-the-fly table 
generation capability

https://www.nsf.gov/pubs/2023/nsf23600/nsf23600.htm

