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ABSTRACT 
Every day, digitization is taking hold more and more in our activities. The use of scanned documents 
has become a common practice in companies and organizations of all types to promote 
dematerialized exchanges and facilitate document management (sorting, archiving, restitution). 
Despite its many advantages, digitization raises some issues in terms of integration and exploitation 
of scanned documents contents on data visualization platforms such as business intelligence tools. 
Currently, BI tools have connectors allowing the load of data from digital documents (PDF or image) 
but are unable to correctly read the content of these files, especially if they are scanned. In this paper, 
we will present solutions allowing better interpretation of data extracted from scanned documents on 
BI tools using artificial intelligence languages and optical character recognition tools. 
Keywords: OCR, Business Intelligence, Power BI, Artificial Intelligence, PDF, Image, Scanned 
documents, Python. 

 
1 INTRODUCTION 
Business intelligence is all the tools and the methods used to develop functional 
reports that consolidate the relevant information of business actors to help them 
understand their environment and to support them in their strategic decision-making 
[1].  
Currently, the tools available on the BI market include connectors allowing to 
establish links with multiple data sources and to extract information that can be used 
for decision-making purposes. But depending on the source, the data extraction can 
be complicated or even impossible in some cases such as PDF documents or 
images. The challenge with this type of files is that: 

 they can have a variety of content ranging from text, tables, images, 
hyperlinks, etc. 

 their contents can be disordered. 

 they can be in scanned format. 
For these reasons and many more, the exploitation of these files necessarily 
requires human action to analyze the document and to stock the data in another 
source that can be easily interpreted by a BI tool. The goal of this article is to 
introduce an automatic analysis method of this type of documents. 
In the following, we will focus on PDFs and images, especially in the scanned 
format, since it’s the most delicate format to handle. 
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First, we will demonstrate the inability of a BI tool to read information from these 
files. 
Secondly, we will develop python programs that allow us to read information from 
these files using an OCR tool.  
Finally, we will integrate the programs developed on the BI tool and use the data 
extracted from the scanned files in a real case, which is the monitoring of 
registration forms in our university. 
 
2 DATA EXTRACTION LIMITS 
In this section, we will show the results obtained on a BI tool after reading the 
information from scanned documents. 
To demonstrate the results, we chose to work on Power BI: The Leader of BI 
platforms according to Gartner Magic Quadrant [2]. Power BI is a collection of 
software services, applications, and connectors developed by Microsoft. For this 
work, we used the free version: Power BI desktop [3]. 
The documents we used for the demonstration are shown in figure 1: 
 

 
Figure 1: The scanned documents used in PDF and Image format. 

 
It is a registration form for a Phd student named Sara EL HABBARI. The form is in 
scanned format in image and PDF.Figure 2 provides an overview of the contents of 
this form: 

 
Figure 2: An overview of the document used for the demonstration. 
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In Power BI Desktop, we can connect to a PDF file using the section Get Data[4] 
from the home ribbon as shown in figure 3: 

 
Figure 3: Get Data section on Power BI desktop. 

Once we provide the file location and the PDF file loads, a navigator window 
appears and displays the data available from the file, from which you can select one 
or multiple elements to import and use in Power BI Desktop. 
In our case, the output we get when we try to load information from our scanned 
document is shown in figure 4: 

 
Figure 4: Output after loading the registration form on Power BI. 

As we can see, Power BI cannot read the information from the scanned PDF. 
Regarding the image, the tool does not have a connector allowing a load of 
information from this type of file, whether it is scanned or not, despite being one of 
the most complete tools on the BI market. 
In the next sections, we will see how we can solve this problem through another 
important functionality of Power BI, which is the possibility of integrating python 
code. 
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3   OCR USING PYTHON 
In this section, we will define and present the main components that helped us solve 
our problem of extracting data from scanned files on a BI tool. 
 
3.1 Definition of OCR 
Optical Character Recognition (OCR) is a process of converting images of typed, 
handwritten, or printed text into machine-encoded ones[5].To encode a text easily 
interpretable by a computer or a tool, the OCR performs the following actions:image 
acquisition, pre-processing, 
segmentation, feature extraction & selection, and recognition components as shown 
in figure 5[6]. 

 
Figure 5: Blockdiagramof a typicalOCRSystem. 

 
3.2 Uses of OCR 
The OCR system is a versatile technology used in many situations. Here are some 
examples of fields for which OCR is commonly used [7]: 

 Banking and insurance: The most common use of OCR is the management 
of cheques.  

 Health: OCR is used in the digitization of health reports, X-rays, disease 
histories, medical treatments.  

 Accounting: OCR is used in the management and collection of invoices, 
automatic filing, and accounting allocations.  

 Sorting centers: Mail sorting centers often use the OCR system to manage 
and sort mail. This allows them to classify them faster and improve delivery 
times. 

 Aviation:  Use OCR to automate the process of passport recognition and 
extraction of information from them. 

3.3 Google's Tesseract-OCR Engine 
Tesseract is an OCR engine originally developed as proprietary software by HP 
(Hewlett-Packard) but was later made open source in 2005. Google has since then 
adopted the project and sponsored its development [8].Tesseract has unicode 
(UTF-8) support, and can recognize more than 100 languages. 
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For this paper, we will use the Python-Tesseract, library which is a wrapper for 
Google's Tesseract-OCR Engine.We chose this because it is completely open-
source and being developed and maintained by the giant that is Google. 
 
4 METHODOLOGY 
In this section, we will detail the steps we followed to solve our problem of extracting 
data from files scanned on a BI tool. We will start by presenting the scripts 
developed on python to read the content of this files, then we will explain the 
procedure of integrating these scripts on Power BI. Finally, we will show the results 
obtained after the data extraction by Power BI. 
 
4.1 Python scripts 
The program presented in figure 6 takes as input the scanned pdf shown in figure 2 
and returns the text extracted from each page of this pdf. 

 
Figure 6: Python script used to extract data from the scanned pdf. 

 
The script was developed on Jupyter Notebook [9] to test the results before 
integrating them into the BI tool. On this script, we started by importing the 
necessary modules and packages:  

 Pytesseract: OCR tool for python [10]. 

 Pdf2image: Module that convert PDF to a PIL (Python Imaging Library) 
Image object [11]. 

 Pandas: Python package that provides fast, flexible, and expressive data 
structures designed to make working with structured (tabular, 
multidimensional, potentially heterogeneous) and time series data both easy 
and intuitive [12]. 

Then we entered the access paths to the OCR and the scanned PDF. After that, we 
initialized a table where the results will be stored. Finally, we set up a loop that 
reads the content of each page of the file and stores the extracted text in the 
initialized table. 
Following the same steps, we developed another script, as shown in figure 7, 
dedicated to extract data from a scanned image. 
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Figure 7: Python script used to extract data from the scanned image. 

For the image, we used the libraries: PIL, Pytesseract and Pandas. Also, we 
employed the image_to_data function to convert the content of the scanned image 
into text. 
4.2 Integration of python on Power BI 
Once the scripts were established and tested, we integrated them into Power BI 
using the section Get Data > Python script [13] as we can see on figure 8: 

 
Figure 8: Python script section on Power BI desktop. 

After copying the scripts, Power BI runs them using Python and returns the results 
in anavigator window. 
4.3 Results 
Figures 9 and 10 illustrate the resultsof the python script used to extract data from 
the scanned PDF and image. 
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Figure 9: Output after loading the python script used to extract data from the 

scanned PDF. 
 

 
Figure 10:  Output after loading the python script used to extract data from the 
scanned image. 
Unlike the display shown in figure 4, we can see that Power BI manages this time to 
read the information of the scanned files and even offers us the possibility to load 
them on the application. 
 
5 CASE STUDY: REGISTRATION FORMS 
In this section, we will apply the extracted results to a concrete case study, which is 
the monitoring of student registrations for the doctoral cycle at our university. We will 
build a dashboard on Power BI containing a set of indicators fed by the registration 
forms scanned and sent by the students in PDF and/or image format. First, we will 
adapt the python scripts seen in the previous section to extract only the information 
useful for our analysis. Then, we will integrate the new scripts on Power BI and we 
will finally develop indicators based on the recovered data. 
Note: The data used on the registration forms are not real personal data. It is just 
some 
information that has been randomly imputed to be used as test data. 
5.1 Python scripts 
For this case study, we used a sample of 20 scanned registration forms (10 in PDF 
format and 10 in image format).We put all these forms in a directory, and we 
adjusted the python scripts of figure 6 and 7 by adding a loop that extracts the data 
page by page from each form and stores the results in a table.We have also added 
conditions on the scripts to extract only certain data, such as: 

 The first and last name. 
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 The national identity card number. 

 The doctoral training. 

 The research laboratory. 
Figures 11 and 12 provide a view of the scripts after modification: 

 

 
Figure 11:  Python Script used to extract data fromscanned formsin PDF format. 

 
Figure 12:  Python Script used to extract data from scanned forms in image format. 

And figures 13 & 14 provide a view of the results returned by these scripts on 
Jupyter Notebook: 
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Figure 13:  Result of data extraction from PDFs. 

 

 
Figure 14:  Result of data extraction from images. 

 
5.2 Integration of scripts on power BI 
Using the Get Data > Python script section, we pasted the scripts of figures 11 and 
12 on Power BI. Once the data was loaded, we got two tables, one of them contains 
the data extracted from the PDFs, and the other one contains the data extracted 
from the images. To facilitate the use of the data on graphics, we chose to merge 
the results of these two tables using the combine >merge queries [14] functionality 
of Power BI. Figure 15 provides a view of the results obtained after this operation: 
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Figure 15:  Result of data merged on Power BI. 

 
5.3 Dashboard presentation 
Once the data loaded correctly on Power BI, we created a dashboard with some 
graphics and KPI to monitor the registrations and to have a clear idea on: 

 The number of registered PhD students. 

 The number of PhD students per doctoral training. 

 The number of PhD students per research laboratory. 
Figure 16 provides an illustration of the dashboard: 
 

 
Figure 16:  Registration monitoring dashboard. 

 
Using this solution, the person in charge of registrations will no longer have to make 
manual entries. All he has to do is to put the scanned registration forms received 
from the PhD students in the directory and click on the button refresh data on Power 
BI [15] to have his various indicators and graphs up to date. 
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6 CONCLUSION 
Through this paper, we have seen how to exploit the content of scanned files on a 
BI tool using an automatic way. 
We have proven that by using artificial intelligence languages, we can have better 
results on a BI tool. We can also address data reading issues that these tools are 
not able to handle natively until now. 
The proposed approach and solution allow not only to read the data but also to limit 
manual inputs which can lead to a lot of data entry errors and also take a lot of time. 
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