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ABSTRACT 
 With the world evolving from conventional 
methods to technologically improved ones, digital 
documents is the best example that is being adopted 
at a fast pace throughout. Considered as both cost 
efficient and easy-to-handle, documents are now 
made, stored and processed electronically. But with 
its growth and improvements, fraudsters have 
encroached through this to imitate the authenticity 
of digital documents with the help of abundantly 
available image manipulation software. In this 
study, document refers to paper based articles and 
their electronic equivalent. The purpose of this 
study was to analyse alterations in 12 samples of 
Offline Scanned Documents and Digital Images 
with the like method of more powerful Digital 
Image Processing software, MATLAB, v. R2013a 
and thus making such examination of digital 
images more valuable as evidence in the court of 
law.  
Keywords: Digital documents, Digital Image 
Processing, Offline Scanned Documents 

1. INTRODUCTION 
A document is defined as any material, having a 
symbol, numbers, alphabet or any writing or 
printing on it, which conveys some meaning to one 
or more persons. The document could be written on 
any surface could be written with anything.  

Traditionally, our main form of transmission and 
storage for information has been by paper 
documents. These documents include many 
common types: business letters, forms, engineering 
drawing and maps, text books, technical manual, 
music notations and other symbolic data.[1] 
Therefore, our understanding and perception of 
documents is usually shaped by the documents we 
conventionally use that are textual and text-like 
records. This was the prevailing view of documents 
before the arrival of digital documents. Thus, a 
digital document is defined as any information 
recorded in a manner that requires a computer or 
any other electronic device to display, interpret, 
store and process it. This includes documents (text, 
graphics and spreadsheets), audio-visual documents 
(.jpeg, .png, .tiff , mp3, mp4, .mov etc.) as well as 
electronic mail documents.  But, unlike their 
predecessors, digital documents are easy to 
duplicate and forge. In today’s digital world, it is 

possible to create, alter and modify the information 
represented by an image very easily without 
leaving any obvious traces of these operations.[2] 
This has posed serious concern over the 
authenticity and reliability of the digital documents. 
Digital photography and powerful image editing 
software have made it very easy today to create 
believable forgeries of digital pictures even for a 
non- specialist.[7] 
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The following study mainly focuses over the 
graphic form of documents that is the digital Image 
including Scanned Offline Documents and their 
analysis for any forgery present using Digital 
Image Processing software MATLAB, version 
R2013a. 

2. METHODOLOGY 
In the microcomputer lab, the exhibits taken for the 
analysis were first scanned with a high resolution 
scanner (600 X 600 dpi) and were saved in .jpg 
format for further analysis. A total of 12 Samples 
were takenout of which 4 were known with 
standard and 8 were unknown without standard. 
MATLAB® R2013a was installed using the 
Installation License Key.  
The outline of methodology adopted for the present 
study was: 

2.1 Image pre-processing  
The 3 – Dimensional image is made of 3 colors and their 
combination, that is, Red, Green and Blue. So, every 
pixel in the image contains specific values of these three 
colors from 0 to 256 known as the RGB Value. Thus, to 
overcome the error possibility and difficulty in 
processing million colors of a truecolor image, the offline 
scanned document & digital image sample were pre-
processed by converting them to Grayscale image where 
each pixel have a value for the shades of gray between 0 
to 255.  
This helped in easy processing of the image and thus pin 
pointing the exact calculation of the alteration in a better 
and concise way.  

2.2 Image segmentation 
The pre-processed samples were then segmented the 
command double (image) that increased the size of the 
image to its double and then selecting the suspected area 
of the document by choosing the rows and columns of 
the matrix of the image.  
To know the pixel value of the area of interest, command 
imtool (image) was used that opened the Image 
Processing Toolbox. 
Pixels of the suspected area were then chosen by moving 
the cursor to the desired points and noting down the row 
and column number. 

2.3 Determination of alteration in the sample 
The alteration was computed by user defined input in the 
offline scanned documents and digital images loaded to 
the MATLAB command window by comparing the 
known suspected altered image with that of the standard 
provided. 

2.4 Verification of method employed 

The method adopted for the study was verified by 
examination of unknown altered samples that did not 
have standard to check the efficiency of the proposed 
method. 

3. RESULTS 
The determination of alteration in the unknown 
samples of offline scanned documents has been 
shown in the Table 1 below: 

Table 1: Analysis of alteration in 
unknown document samples 

Sample Observation 
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4. CONCLUSION 
The study conducted on Offline Scanned 
Documents and Digital Images to analyse presence 
of alteration through Digital Image Processing 
software MATLAB revealed that the software is 
quite capable of giving precise results in most of 
the cases, as in Sample 1 and thus a strong opinion 
can be given. However, in few cases like the one in 
Sample 2, where the same ink is used, but still 50% 
strong opinion can be given due to variations in pen 
pressure and rest opinion can be made upon 
handwriting variations.  
The study concludes that more research needs to be 
done for analysis of alterations in offline scanned 
documents as no considerable work has been 
reported in the field. 
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