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• Magnesium (Mg) alloys are widely researched for their lightweight, high-strength properties, making 

them critical in industries such as aerospace, automotive, and biomedical engineering.

• Research data on Mg alloys is often dispersed across scientific publications, stored in unstructured 

formats, and challenging to process manually.

Motivation

• Manual extraction and cleaning of data from scientific articles are labor-intensive and prone to errors.

• The growing volume of scientific publications requires an automated and efficient solution for data 

extraction and analysis.
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• The main objective of this research is to extract specific information intelligently 

from scientific articles. 

• The specific information includes:

o  material compositions (wt%), 

o processing Methods and Parameters, 

o mechanical Properties and 

o Corrosion Properties.

•  Consolidate the extracted information into clean, comprehensive datasets for 

further material science research and analysis.
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Research Question

• How can we automate the extraction, processing, and analysis of large volumes of 
scientific data from unstructured and semi-structured sources, such as research 
articles, to enable efficient data-driven insights in material science, specifically for 
magnesium alloys?"
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obtain Elsevier 

Api key

Api calls to ScienceDirect 
Search V2 Api

Response

• BeautifulSoup

Retrieve full articles 
from Science Direct 

Retrieval Api using DOIs

• Requests

Soup Variable 
of articles

Extract  digital object 
identifier (DOI) of 

each article

Extract elements and sub 
elements using xml tags  

and attributes

• Requests
• BeautifulSoup

Explore the raw xml data 
to extract the exact  

information needed

Export extracted 
data to csv 

Search query = Mg alloy

• Csv
• Pandas

• Notepad++

• Notepad++

Clean data 
obtained

• Pandas
• NumPy

Fuzzy Wuzzy for 
column matching
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• Digital Object Identifier (DOI), is a string of numbers, letters and symbols used to 
uniquely identify an article or document.

• The Publisher Item Identifier (PII) is a unique identifier used by a number of 
scientific journal publishers to identify documents.
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Consolidated  CVS file
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• Extracted tables from an article.
• Table is presented in the form of a list of a 

list. 

• Above picture shows Titles, doi’s, pii’s, link, Authors and Tables of  the 25 articles exported to csv with the
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Key Achievements
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Automation:

Eliminates the need for manual data extraction by integrating with Elsevier's API and 

automating metadata and table retrieval.

Scalability:

Capable of processing large volumes of articles and combining information into a single, 

analyzable dataset.

User-Friendliness:

Provides a graphical user interface (GUI) that simplifies the data retrieval and 

processing pipeline for non-technical users.
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Demonstration Video

10



ncat.edu

Future Directions

11

• Expand to Other Domains:

o Adapt the tool for use with other material types or scientific fields.

• Enhanced NLP Integration:

o Incorporate more sophisticated natural language processing techniques for 

semantic understanding of content beyond tables.

o Intelligent column matching.

• Visualization:

o Add data visualization features to generate insights directly within the tool.
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