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Abstract 
 
Data curation is the process of managing data to make it available for reuse 
and preservation and to allow FAIR (findable, accessible, interoperable, 
reusable) uses. It is an important part of the research lifecycle as 
researchers are often either required by funders or generally encouraged to 
preserve the dataset and make it discoverable and reusable. This has been 
especially important as the Open Access (OA) policy is being implemented 
in many institutions across the nation. In facilitating research data 
discovery and enhancing its easier reuse, an efficient data repository and 
its data curation play key roles. In this article, we briefly discuss the local 
institutional repository at Penn State University and the general data 
curation practices we adopt for the deposited files and datasets, then we 
focus on a data analytics tool that has recently been applied to extract 
tabular data from PDF files. This is an enhancement to the existing data 
curation practices as it adds additional tabular data to deposits with PDF 
files where tables are often embedded and not easily reused. 
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Introduction 
 
Launched in 2012, our institutional repository, ScholarSphere,1 enables University 
faculty, students and staff to deposit and actively manage their scholarly works, 
and share them with the university community and the world.2 The local data 
curation team adopts general data curation practices, CURATE(D) steps (Check, 
Understand, Request, Augment, Transform, Evaluate, Document) to curate files 
and datasets in various research areas (STEM, Liberal Arts, Social Sciences) and in 
various formats including tabular data, image data, software code, etc. We partner 
with Data Curation Network (DCN), a network of over ten institutions with shared 
data curation expertise while also providing normalized data curation practices and 
professional development training (Johnston et al. 2018). Our partnership with 
DCN enhances data curation expertise with additional support when there is a lack 
of such expertise or there is a peak time demand in the local data curation work. 
With the increasing number of deposits to the newer version ScholarSphere that 
was launched recently, our team has created a workflow for managing data 
curation process and it has greatly helped local curators collaborate and curate 
data efficiently. Data Science and Technologies advanced tremendously in the past 
few years, and brought innovations to almost every segment, including retail, 
finance, government, education, information technology, and research libraries. 
Recently, our libraries have started a data analytics and visualization service to 
support research community of faculty, staff and students with data analysis and 
visualization for their research projects. One of the top data analytics tools we 
have been using for visualization, Microsoft Power BI Desktop, has found its 
additional usage in data curation. There are two versions of Power BI: Power 
Desktop and Power BI online. Power BI Desktop (https://www.microsoft.com/en-
us/download/details.aspx?id=58494) which is free to anyone, is the one that we 
use for extracting tables from PDF files. This desktop version of the application 
which runs only on Windows computers, provides over sixty data connectors 
including one for PDF files. Power BI Online does not support the data extraction 
feature but it does support data visualization and data sharing via its online 
server. The reason we chose to use Power BI Desktop for data extraction from PDF 
files is that it is easy to use, and it is free to anyone; Power BI Online is not free to 
everyone but free to users within organizations that have purchased a group Office 
365 license which many universities have. PDF files are the majority type of files 
(~ 80%) deposited to our institutional repository. Extracting the embedded tables 
and saving them as CSV files or Excel worksheets increases the reusability of the 
research data that otherwise is embedded and not readily available for reuse.  
 

Extracting Computational Data from PDF files 
 
The following graph demonstrates the process and steps (Figure 1) for extracting 
tabular data from PDF files by using Power BI Desktop, a popular analytics tool for 
data analysis and visualization.  

1 https://scholarsphere.psu.edu 

2 https://news.psu.edu/story/146447/2012/09/20/scholarsphere-repository-promotes-research-
sharing-and-discovery 
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The process starts with finding the deposits with PDF files such as research papers,  
articles and reports in the local repository (Figure 2) by using the “Work Type” 
search, then downloading and saving the PDF files to a local folder for the software 
tool to access for data extraction. 

 
The next step is to launch the MS Power BI Desktop (https://www.microsoft.com/
en-us/download/details.aspx?id=58494) that can be downloaded on a Windows 
computer for free for anyone. The application has a data connector for PDF files. 
Click “Get data,” Select “PDF,” and locate the file in the folder. The tool detects 
and lists all the tables it identified; it also allows to preview each table to be 
extracted. In Figure 3, a screenshot of an embedded table in the PDF file (Ding et 
al. 2019) is placed next to the preview version in Power BI Desktop for comparison 
purpose. The information in both tables is consistent. Multiple tables can be 
extracted at once after quality checks, some renaming might be needed for the 

Figure 1: The process and tool for extracting tabular data from PDF files  
deposited to a local repository.  

Figure 2: The interface of our local institutional repository, ScholarSphere, and an 
example PDF file with tables to be extracted.  
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extracted tables. One tip for locating tables in PDF files to compare with the 
preview versions in Power BI Desktop is to use ‘Ctrl‘ + ’F’ and the keyword ‘table’ 
to track down all the tables instead of examining the whole article manually by 
mouse scrolling. 

The last step is to extract the tables by clicking “Load” in the data transformation 
dialog window, then the tables will show up in the “Data” section with a table icon 
on the right side of the application window in Power BI Desktop; right click the 
table to use the “Copy Table” option to paste and save the tables in Excel as CSV 
format. We also reference the extracted tables back to the work page in the 
repository that contains the related PDF files. Quality check is very important for 
the data extraction process when using this software tool since some math 
equations in the embedded tables of PDF files can complicate the process and 
cause inaccurate data extraction.  
 

Conclusion 
 
We have discussed a data analytics and visualization tool for extracting tabular 
data from PDF files that are deposited to the local institutional repository. These 
files take about 80% deposits that the scholars have made for sharing their 
research products. When tabular data is embedded in PDF files, it is not easy to 
reuse. With this free software tool, data can be easily extracted in batch. This 
enhances the data curation work we do by increasing the amount of data available 

Figure 2: Demonstration for importing a PDF file into Power BI Desktop and  
extracting tabular data embedded in the PDF file.  
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to be reused. Another data analytics tool, Tableau, also has the feature for 
extracting tabular data from PDF files; however, it is not always free. The recently 
launched newer version institutional repository, ScholarSphere, provides many 
new features that improve the efficiency of the data curation work process. We 
have seen an increasing number of researchers choosing to share their research 
products via this institutional repository. 
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