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ABSTRACT 
 
In today's era of computerized banking, management, billings 
and what not, we use tabular data in every sector. The most 
commonly used format of storing tabular data by us is through 
excel format. It is very easy to retrieve information from excel 
sheets. But, tabular data extraction from PDFs or images has 
remained as an inherent problem since many years. In order to 
reduce such issues and automate the process we have designed 
a system using artificial intelligence that can take a PDF or an 
image as an input and outputs a CSV or excel file directly with 
the extracted tabular data. 

Key words: PDF Table data extraction, Artificial 
Intelligence, Computerized banking, automated process. 
 
1. INTRODUCTION 

Every one of us come across tabular data at least one or more 
times a day. It is easier to extract tabular data from excel or 
CSV formats but it is very difficult to extract data from a PDF 
or an image. The only way one would follow to achieve this 
task is to open a new excel sheet and creating a table, enter the 
values manually which is a very hectic task for an individual 
to do.  

 
Figure 1:Sample tabular data found in PDF’s 

 
 

Figure 1 shows a sample tabular data of Male to Female ratios 
of different countries across the world. To extract this type of 
data, it is a very tedious process and consumes lots of 
manpower, time which are very crucial in this competitive 
world. Figure 2 gives much more real time intuition about the 
discussed problem. 

Figure 2 is another example of a real-time tabular data when 
captured with mobile phone cameras. Besides the hassles that 
are caused by the above mentioned tabular data there lies 
another major problem. This type of data must be entered 
manually which includes human intervention due to which 
many errors creep into the entries. So, this needs several 
cross-checking to be done before producing the final copy. 
One cannot invest time and money for such inefficient work. 
In order to overcome all these errors and problems, we have 
developed an automated table detection system using deep 
learning techniques s, which can extract tabular data from a 
PDF or an image. 
 

Figure 2: Example of a real time tabular image 
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2. EXISTING SOLUTIONS 

Here are some of the different approaches, existing solutions 
for the table detection from the PDF or image files with some 
disadvantages in implementing them (Ref. Table.1). 

  
Table 1: A comparison of existing techniques 

 Uses 
Pipelinin

g 

Uses 
OCR  

For Both 
PDF’s and 

Images 

Skew 
Correct

ion 

Gantos B, 
Danatsas  

✖  ✔ ✔ ✖  

Wenzel C ✖  ✔ ✖  ✖  

Proposed 
System 

✔ ✔ ✔ ✔ 

 

The model proposed by Gatos, B., Danatsas, D., consists of an 
algorithm that can process only tabular data present in the 
documents, PDF files and handwritten scripts. Handwritten 
documents can be easily processed through available OCR 
tools like tesseract etc., Although it is a great approach with 
the binary pattern recognition and pre-processing, it is mostly 
not suitable with datasets containing images. [1] 

Wenzel, C. has proposed a reference tables based table 
detection algorithm. It cannot be declared that it is an effective 
method however there are some disadvantages with these 
algorithms. Every table that will be an input to the algorithm 
need not to be in the same form of the reference table and even 
though a CNN is trained with lots of tabular data, the 
inaccuracy of detecting the table is very high. Whereas our 
algorithmic approach to the tabular detection is even more 
accurate and reduces the execution time. [2]There are various 
other techniques where we could use SVM [12], spreadsheet 
DB [11] and semantic based [10] content retrieval approaches 
mentioned in various literatures. 
3. PROBLEM STATEMENT 
To design an effective and optimized algorithm that can 
retrieve information of tabular data from PDF and image files. 
4. ARCHITECTURE 
In order to handle the data effectively, two distinct algorithms 
have been designed to process PDF files and Images. PDF 
files have a different architecture to that of Image files, the 
execution starts by identifying the extension of the input file. 
4.1 Image File 

Images are the most convenient and effective source for 
generating the tabular data. In order to process these image 
files, we have followed the following steps. 

A. Skew Correction 

 

  
Figure 3: Skew correction on an image with tabular data 

Data present in any format can easily be converted to 
image just by taking a picture with a mobile. But, there is 
a major issue in the process, any image that we take 
cannot be exactly aligned and most of the times the image 
is a bit tilted. It is hard to process these kind of files due to 
lack of skew in the image. In order to overcome this 
problem, the first step the algorithm does is to correct the 
skew of the image. This can be achieved by setting a 
reference horizontal line and rotating the image until it 
reaches the horizontal line. Figure 3 depicts the process of 
skew correction. [3] 

B. Searchable PDF generation 

 Once we have corrected the skew, we need to generate a 
searchable PDF version of image file. It is needed 
because PDF files have a feature that, if we type a string 
in the find box PDF’s will be able to search and display 
the matching strings available whereas we cannot 
perform search operations over an image file. In order to 
convert the image to searchable PDF we have used 
tesseract OCR tool which is basically an optical character 
recognition tool for image processing. [4] 

 
Figure 4: Creation of a searchable PDF over an Image file 
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C. Detection of columns and rows:  

Apparently this is the most prominent part of table 
detection process. Hough transform technique is used for 
detecting the rows and columns in the searchable PDF. 
Hough transform traces the pixels of a straight line in a 
given image by which it detects the rows and columns.  

In order to detect a straight line, it searches for the pixels 
that look like a straight line. It starts the search at a 
random angle and gradually reaches the point where the 
straight line is present. Once all the straight lines are 
detected it looks for the intersection of these lines, which 
means that it is eventually looking for the vertices of all 
the boxes present in the table. Figure 5 gives an intuition 
on how the algorithm creates the Hough transform based 
straight line contouring in the table. [5] 

 
Figure 5: Column,Row detection using hough 

 
D. Mapping the lines and Extracting the Text 
Now, the last step is to map the boxes detected by the 
Hough transform and impose them on the original image 
in order to extract the text present inside them. Figure 6 
shows the imposition of Hough transform lines on the 
original image. Once we project these lines onto the 
original image, we enter the last step in detecting the 
tabular data. As we are left with the detected boxes where 
the text is present, we can run an optical character 
recognition algorithm on the image to extract this data. In 
this case, we have used tesseract OCR in order to achieve 
this task.  
Tesseract OCR is one of the effective and fastest 
character recognition tool which is mostly used in image 
processing like applications. Figure 7 shows the output 
data exported to a CSV format. It can be normally 

accessed with software’s like Microsoft excel, 
Libreoffice sheets etc., which are mostly used by the 
users. 

 
 
 

 
 

 
 

 
 
 
 

 
Figure 6: Projection of detected lines and vertices 

onto the original image 
 

 
 

Figure 7: Output data visualized as a CSV file 

 

4.2 PDF Files 

PDF is the most used format for storing the data. Most of the 
data say from documents to books is available in PDF format. 
Unlike the image files PDF files does not need steps like 
searchable PDF generation, line Contouring, etc. We use 
another similar kind of architecture for detecting and 
retrieving the tabular data from the PDF files. 

PDF is the most used format for storing the data. Most of the 
data say from documents to books is available in PDF format. 
Unlike the image files PDF files does not need steps like 
searchable PDF generation, line Contouring, etc. We use 
another similar kind of architecture for detecting and 
retrieving the tabular data from the PDF files. 
 
A. Page Segmentation 
 Page segmentation is nothing but counting the number of 
pages in a given PDF and save a duplicate copy of them for 
processing. This is done because the tool used for table 
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detection cannot process multiple pages at a time. In order to 
make it work for multiple page PDF we are following the 
process of iterating over the duplicated copies of the 
individual pages.  
 
B. Noise removal or Pre-processing 
Most of the image processing applications are incomplete 
without this step. Pre-processing decreases the unwanted 
signals and increase the effectivity of data retrieval. Our 
algorithm uses dilation and erosion as the noise removal 
techniques. [6] 

 
C. Table data extraction: In order to retrieve the data from the 
PDF page our algorithm uses tabula tool. It can only accept 
single page PDF files and this the reason why we have 
performed pre-processing step in the beginning. Optimization 
of the running time is also an important parameter to be taken 
care of. The algorithm is designed to process the data using 
pipelining technique, which can greatly reduce the processing 
time of the algorithm. [7] 

 
D. Pipelining 
It loads the first page to process and performs the 
pre-processing step. By the time the second step completes 
second page is loaded for pre-processing. By the time first 
page completes its data retrieval the second page completes 
the pre-processing step and gets ready for data retrieval by 
simultaneously loading the third page for processing and this 
process goes on as long as all the pages are processed and 
respective CSV files are created. The above mentioned 
process can be effectively understood by referring Figure 8. 
[8] 

 

Figure 8 :Pipelining process 
 

E. Morphological Operators 
In a PDF for detecting table like structures, tabula package in 
python uses morphological operators. This algorithm is the 
best to detect the table like structures in a given PDF. These 
are the operators which are designed with names like 
North-East, North-West, West-South, East-South, etc., to 
detect the edges, vertices of a table. [9] 

 
Figure 9: Morphological operators for table 

detection 
  
 
5. RESULTS 
 
We have tested our algorithm on different kinds of input 
PDF’s, Image files and found out the accuracy in retrieving 
the tabular data in PDF’s is more than 98% while in Images it 
is around 95%. The extracted tabular data is converted into 
.xlsx, .csv, .xml, .json formats. 
 

5.2 Image Files 

 
 
Figure 10: Input Image for our Algorithm 
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Figure 11: Output in .csv, .xlsx  format 

 

Figure 12: Output in .xml format 
 

The results, output of extracted tabular data for tested Images 
can be found out at  
https://github.com/strangest-quark/TableExtraction/tree/mast
er/ImageModule 
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5.2. PDF files 

Figure 13: Input PDF for our Algorithm 

Figure 14: Output in .xlsx, .csv format  
 
 

Figure 15: Output in .xml format 
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The results, output of extracted tabular data for tested Images 
can be found out at 
https://github.com/strangest-quark/TableExtraction/tree/mast
er/PDFModule  
A. We have tested our algorithm on different kinds of 

Images, PDF’s. The entire code, steps for execution of 
our algorithm is explained step by step in our 
GitHubRepository. 
https://github.com/strangest-quark/TableExtraction 

B. Complete Implementation, demonstration of our 
Algorithm for different types of Input-   

https://www.youtube.com/watch?v=H1k2aqCQ1u4&index=
15&list=PL3uLubnzL2Tml5Nn3IpDjAc097eTpQevy 
 
6.  CONCLUSION AND FUTURE SCOPE 
 

Table detection is through image processing can reduce the 
hectic process of manual entering of tabular data. It can be 
mostly used in areas like fin-tech organizations, logistics 
management and various others fields. For the bank purposes 
as the files may be confidential and cannot be disclosed, the 
algorithm can be executed inside the bank’s server with strong 
encryption. This can secure the output files and also reduces 
the manual work.  

The future scope for our work lies in the ability to train the 
model for certain types of tabular images. Types of tabular 
images vary across different industries. For example, tables in 
a bank slip will look different from tables in a logistics slip. 
Thus the prospect of training the model with different sets of 
images to improve accuracy for the particular use case adds 
value to our solution.  
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