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ABSTRACT 

Digital documents present knowledge in most areas of study, exchanging and communicating information in a portable way. 

These digital repositories help in providing efficient retrieval of the stored data thus making it an important tool. Systematic 

extraction of data from digital document helps in mitigating the tedious work of manual data entry and facilitates effective 

analysis of generated structured data. The proposed system aims to extract a student’s final result from the digital copy of the 

result sheet (PDF file) and then storing it in a centralized database which reduces the tiresome manual work needed to store 

records of each and every student. It provides a novel method of detecting text which is organized in tabular format and retaining 

the structural information after text recognition with good accuracy. 

Keywords: XML, Searchable PDF. 

1. INTRODUCTION 

Portable Document Format (PDF) since its inception in 1993 has become the most widespread document exchange platform due to 

high level of interoperability between texts and graphics. A major reason for its universal acceptance is the fact that the document 

is rendered identically to both sender and receiver. It is this tradeoff between the comfortable reading it provides and a painful 

manipulation of data it requires which makes data extraction from PDF both essential and tedious. Though tables are the most 

prevalent means of communicating structured data, lack of uniformity in its presentation makes table extraction extremely difficult 

especially in PDF documents. The main issue in detecting tables is that they are mixed with other elements at the same time lack 

tags which can help in accurate identification. This is due to, (1) Presence of open tables; (2) Merged rows or columns; (3) Table 

content laid out across several pages; (4) Missing values which makes predicting layout difficult. 

Document processing involves the conversion of typed and handwritten text on paper-based and electronic documents (e.g., scanned 

image of a document) into electronic information utilizing one of, or a combination of, intelligent character recognition (ICR), 

optical character recognition (OCR) and experienced data entry clerks. 

There are three types of PDF files namely (1)True PDF File which is originally generated from a computer by Word, Excel, 

InDesign, Illustrator and are built of code that allows them to be viewed and read exactly as they were originally created. (2)The 

Scanned PDF File contains no electronic code to maintain its integrity and is no more than an image. (3)Searchable PDFs usually 

result through the application of OCR (Optical Character Recognition) to scanned PDFs or other image-based documents. During 

the text recognition process, characters and the document structure are analyzed and read. A text layer is added to the image layer, 

usually placed underneath. 
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True PDFs give highly accurate results as they can be easily converted into XML due to the presence of both characters in the text 

and the meta-information having an electronic character designation. Contrary to this Scanned PDFs need to be converted into 

Searchable format for proper XML parsing. This can be done through various image processing operations for optimal detection 

and recognition of tables. 

As the whole process to view ones result is complex as well as quite tiresome for the college staff to enter the data manually and 

verifying the same. We propose a solution to automate this method which will not only ease the process of viewing the results for 

the student but also substantially reduce the work of the college staff. The admin of the college just needs to upload the searchable 

pdf document obtained by the college from the University to our web application. The whole pdf file will be converted into XML 

format and with the help of this XML document, the data will be extracted from the text tag and stored in the NoSQL database. 

Thus saving a lot of time and effort of all the stakeholders involved. This acquired database can be used for further result analysis 

like to know the passing percentage of the college, or to find the highest marks scored by any student in a particular subject and so 

on. The rest of the paper is organized as follows. Section reviews several relevant studies in table detection and extraction, especially 

those on PDF files. Section III firstly gives an overview of the proposed solution and then presents each step in detail. Experimental 

results are demonstrated in Section IV. Finally Conclusion and future work is mentioned in Section V. 

2. LITERATURE REVIEW 

This section includes the current knowledge along with substantive findings, as well as theoretical and methodological contributions 

related to our topic. It is basically an evaluative report of information found in the literature relevant to ta-ble detection, text 

recognition and various image processing operations to complement result extraction process, thereby increasing its efficiency and 

accuracy, as well as maintaining the structural integrity of the generated output. 

R. Zanibbi et al.[1] characterize the various table recognition methods as combination of observations, transformations and 

inferences. Where observations collect and compute data of physical structure, logical structure or already present de-scriptive 

statistics used in decision making in a table recognizer. Transformations restructure prevailing observations to emphasize features 

of a data set, to making subsequent observations easier or more reliable. These may be logical (tree and graph), physical (Hough) 

or simple preprocessing operations like binarization, resampling, compression and mathematical morphology. Inferences 

(Classifiers, Segmenters, and Parsers) decide whether or how a table model can be fit a document, through the generation and testing 

of hypotheses. 

Wang, Y. [2] has categorized the table processing approaches into Predefined Layout-based approach where several templates of 

possible table structures are created and the input documents or portions of it which fit a template are identified as tables; Heuristic-

based approach which uses a set of rules for decision making; and Statistic or optimization-based approach which produces statistical 

measures by offline training and the consequent parameters are used for decision making. 

Ermelinda Oro, et al.[3] propose a heuristic approach for table recognition and extraction from PDF documents named PDF-TREX 

which plots tables present in the PDF documents as a 2D grid on a Cartesian plane and extracts them as a group of individual cells 

by utilising the aforementioned 2D coordinates. An agglomerative hierarchical clustering algorithm is used to build segments and 

blocks that form table structure. The output is generated as an XML representation of extracted cells which may be used for further 

processing. 

Martha O. Perez-Arriaga, et al.[4] has commented on the process of Table detection and recognition through systematic 

identification and extraction of the cells contained in a table using Table Organization (TAO), a processing tool based on the k-

nearest neighbor method and layout heuristics. Here a PDF document acts as the input for TAO, which is subsequently converted 

into an XML format using PDFMiner which generates separate XML tags for each component of the document. While the detection 

module identifies table candidates through structural analysis, the extraction module uses the information from probable table 

candidates to find individual cells and their content by comparing the text lines. The tables are also augmented with information 

related to metadata and position within the document finally producing a JSON document as output. This top-down approach helps 

in identifying structure before analyzing the specific lines that may belong to a table as compared to the line-by-line search of PDF-

TREX. 

Yildiz et al. [5] describe PDF2Table the first open source tool to specifically extract tables from PDF. It is based on an heuristic 

approach that performs two main tasks: table recognition, in which information organized in tabular structure are recognized, and 

table decomposition in which recognized elements are assigned to a table model. It uses pdftohtml tool to return text chunks and 

their absolute coordinates in the PDF file in the same order as they were inserted into the original file. The output of this 

preprocessing step is fed into the algorithm which works on the principle that table will have more than one column and finally 

produces an XML file as an output. But it is plagued with many shortcomings biggest being the over reliance on pdftohtml tool. 

Thus if this tool produces incomplete or incorrect information the rest of the steps become meaningless. It is also unable to 

distinguish between hidden tables (tables which are not labeled as such in the original file) and real tables. 

S. Deivalakshmi et al. [6] showcased a fast, language independent skilled technique for table structure detection and its content 

extraction from a scanned document image based on morphological operation, connected components and labeling. A major issue 

in this method is that it is not applicable in case there are no lines on the input document or the documents with tables are made up 

of only one kind of lines. 
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Hong Tai Tran et al. [7] presents a novel method of extracting table cells from document images. While, ruling lines are used in 

standard cases, in their absence the input image is divided into text and lines images. And then, the table is decomposed from those 

two images separately. 

The available literature on this topic helped us understand that though table has a typical and seemingly simple format, its detection 

and processing from a PDF is quite difficult and requires computationally complex methods. Also processing scanned or image only 

PDF is a tedious job due to the uncertainty in the functioning of OCR tools. Contrary to this using XML format helps in preserving 

the structural information and also provides good accuracy. 

3. PROBLEM DEFINITION 

The proposed Result Extraction tool is a web application that provides for efficient detection and extraction of the result information 

present in tabular format from the PDF and storing it in a database in a logical and structured form. The aforementioned database 

shall act as a repository of all result related data and help in creating a reliable, intuitive and user friendly result analysis tool. 

4. METHODOLOGY 

In this section, the complete flow of the proposed system is explained. The proposed approach aims to extract tabular data from a 

digital document and store it under the appropriate fields in a database. This method consists of following steps: In the first step we 

need to upload the searchable pdf document into the web application which will convert it into XML file, in the next step elimination 

of redundant static text regions takes place, following it, we logically group, segregate and extract data from the XML. Succeeding 

the above step, addition of acquired extracted data into the database as well as generation of an Excel sheet takes place which will 

result in easier analysis of the data. 

 

Fig. 1: Flow of the system 

1- Upload your searchable pdf document and its conversion to XML file our proposed work will be a web application which will 

have an upload button in it. Only the admin of the college will have the rights to access it. After verification of the admins credentials, 

the PDF will be uploaded. After uploading the PDF document, it will be converted into an XML file which can be used for further 

analysis. 

2- Elimination of redundant static text regions in this step, all the needless and undesirable text regions are removed from the file. 

Primarily, all the text tags which contain white spaces or the tags which are empty are removed programmatically. This process is 

done to keep up with the time complexity of the overall process and maximize the accuracy of the overall output. 

3- Logically grouping, segregating and extracting data from XML The text is segmented logically with the help of Regular 
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Fig. 2: XML document of Result 

 

Fig. 3: Redundant data in the XML document 

Expression. A Regular Expression also known as Rational Expression is a sequence of characters that define a search pattern which 

is usually used by String Searching Algorithms for find or find and replace operations on strings. For logically segmenting the data, 

separators like white spaces and — are identified. Logically similar data are grouped to form an object. These objects are the 

segregated data which forms a cluster of vivid as well as varied objects. 

4- Adding the acquired extracted data into the database and Generation of an Excel Sheet the objects which are obtained in the 

previous step are added to the NoSQL database. Each object forms the student record. This database has a separate field for theory, 

practical, termwork, and orals mark obtained by the student making it easier for them to view their results. In addition to this, an 

Excel sheet is also generated which can be used for further analysis of result like knowing the highest percentage scored by an 

individual, the overall passing percent, number of students failed, etc. 

5. EXPERIMENTAL RESULTS 

The proposed system extracts the results found in a tabular format and stores it in the database in a structured and logical way. The 

data is segregated in an organized manner by creating records of each student and mapping their seat numbers. Both combined and 

individual results of each subject are produced which help in further result analysis. Figure (4) shows the database and created 

records. 

Figure(5) depicts the database converted into Excel format for better understanding and easier result analysis through segregation 

of data based on subjects as well as score. 

This data also acts as a base for detailed result analysis. An instance of which is shown in figure (6) where the total number of passed 

and failed students has been found out. Also the highest grade point has been retrieved. 

 

Fig. 4: Result Database 

 

Fig. 5: Result in Tabular format 
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                                                   Fig. 6: Result Analysis 

6. CONCLUSION 

The proposed system aims to automate the process of manual data entry for each student thereby easing the tiresome manual work 

as well as provides students a simple way to view and understand their results. If the pdf file is in scanned or non-searchable format, 

OCR (Optical Character Recognition) is used to extract the data from the pdf. Even the modern OCR Engines provides a 

comparatively low accuracy when it comes to table extraction and at the same time the structural information of tabular data is lost 

after text recognition. In such a case, detecting and tagging text regions in tabular data helps in preserving structural information of 

the tabular data after text recognition and facilitates storing of recognized text under an appropriate field in a database. Whereas in 

case of a true or searchable pdf, it can be converted into an XML document and by traversing through it text is extracted from the 

text tags. The generated text is then segmented logically and grouped to form an object. Each object forms a student record which 

is stored in the database sequentially. The proposed system even facilitates result analysis on the acquired database, like knowing 

the passing percentage, highest SGPI scored, highest marks scored by an individual in any subjects, number of students absent can 

be acquired through this database easily and accurately. Thus processing of searchable pdf is much more efficient and gives higher 

accuracy. 
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