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Abstract— In the discrete data collection system, data can 

easily collect through OMR technology. The OMR 

technology is a class edge aspect of image processing 

technology. By effective use of image processing techniques 

traditional OMR machinery can be replaced by virtual OMR 

application excepting capturing of OMR sheet into digital 

format. In this paper various techniques and research are 

discussed and represent how image processing is helpful for 

virtualization of OMR Sheet. 

Keywords: OMR, Image Processing, Virtualization. 

I. INTRODUCTION 

OMR system is an dedicated machinery device that 

specially designed to extract discrete data from the OMR 

sheet. Generally OMR system consists of 4 basic steps (1) 

form acquisition, (2) sheet selection, (3) Data extraction and 

(4) Result Processing. 

 
Fig. 1: Machine Oriented OMR Processing. 

The machine oriented OMR Recognition system 

can replace by Virtual software solution using image 

processing concepts. Image processing technology allows us 

to use various kinds of techniques to virtualized OMR 

Technology for data extraction. The Virtualized OMR 

system may have some basic steps and the steps are 

(1) Image capturing 

(2) Image enhancement 

(3) Feature Extraction 

(4) Result analysis and storing. 

An OMR sheet layout is shown below 

 
Fig. 2: General Layout of an OMR Sheet 

II. METHODOLOGY 

A. Image Processing 

An image is multimedia data in the form of two dimensional 

representation of pixels with some specific information. 

Such information values having functional data in the form 

of f(x,y) in the world coordinate. In information technology 

graphical image is used as digital data, and different image 

encoding schemas are used to store & manipulation of 

digital data of image. Some popular and well known image 

schema is explained below 

1) Color Image (RGB) 

RGB Is one of the well known image representation schema 

for color images. In this type of image each pixel having 

three color intensity values respectively for RED, GREEN 

and BLUE. 

Color  Intensity Value 

R Red  0-255 

G Green  0-255 

B Blue  0-255 

Red, Green and Blue is used as primitive colors 

and rest of the natural colors are genrated by using these 

primitive colors only. Mostly Electronics devices uses these 

color schema for the color representation of graphics. 

 
Fig. 3: Rgb Image 

2) Color Image (CYMK) 

Another color representation schema used for graphics is 

best suited for printing technology is CYMK. Where C 

stands for Cyan, Y stands for  Yellow, M stands for 

Magenta and K stands for Key(Black) notation. These color 

schema also uses intensity range 0 to 255 

Notation   Color  Intensity Value 

C  - Cyan  0 to 255 

M  - Magenta 0 to 255 

Y  - Yellow 0 to 255 

K  - Key (Black) 0 to 255 

These basic colors mixing at some specific angle 

makes natural tone colors. Such specific angle  are depicted 

below 
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Fig. 4: Rgb Image 

3) Gray Scale 

Gray Scale image uses 1byte space for storing each pixel 

and each pixel intensity value can varies between 0 to 255, 

where 0 refers to Black means Highest intensity and 255 

refers to White means lowest intensity. 

 
Fig. 5: Grayscale Image 

4) Bi-tonal/Binary Image 

A binary representation of image is called true digital image 

format because it map image only in two color value either 0 

or 1. Binary image uses only 1bit space for mapping each 

pixel. 

 
Fig. 6: Binary Image 

As we discussed above the image extraction from 

the digital image of OMR sheet technique require mapping 

of image in only black and white schema; there for binary 

image format is most suitable image representation schema 

in this research technique.  

Some basic image enhancement techniques 

necessary for feature extraction are noise reduction, skew 

alignment and scaling. 

B. Noise reduction 

Digital is liable to a wide range of noise. Noise is that the 

results of errors within the image acquisition method that 

end in element values that don't reflect right intensity. 

 
Fig. 7: A) Before    Fig. 7: B) After Noise Reduction 

C. Skew Alignment 

Skew alignment is one the primary operations to be applied 

on scanned documents once changing knowledge to a digital 

format. Its aim is to align a picture before process as a result 

of text/object segmentation and recognition ways need 

properly aligned next lines. 

 
Fig. 8: A) Before 8: B) After Skew Align 

D. Scaling 

The most obvious to change the size of an image is scale an 

image. The details on the image is then magnified or 

demagnetized to fit the excepted size. But actual image 

pixels and colors details are modified, the object represented 

in the image is essentially left unchanged. There for resizing 

images is an tricky matter. 

 
Fig. 9: A) Before  9: B) After Scaling 

E. Segmentation 

Segmenting a picture into distinct regions containing all 

pixels with every attributes. To be helpful for image analysis 

and recognition, the regions ought to perfectly relate to 

delineate objects or options of interest. Perfect segmentation 

is that the opening move from low-level image process 

remodeling a grey scale or color image into one or a lot of 

different pictures to high-level image description in terms of 

options, objects, and scenes. The success of image analysis 

depends on reliableness of segmentation, however Associate 

in correct partitioning of a picture is usually a awfully 

difficult downside. 

Segmentation of image are two types 

1) Contextual (Thresholding) 

Contextual segmentation may be a lot of fortunate in 

separating individual objects as a result of it accounts for 

closeness of pixels that belong to a private object. 

2) Non- Contextual(Region Growing) 

Non-contextual thresholding teams pixels with no account 

of their relative locations within the image plane. 
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Fig. 10: Segmentation Process 

III. RELATED WORKS 

Tao Quoc Ngo and Toan Nang Do describe in their research 

on some characteristically aspect of mark reading using 

Hough Transformation of skew angle correction, geometric 

object detection(1), performance of the strategy  proposed 

by this paper and experimental result and analysis using 

different image, different forms, different newspaper which 

introduce the feasibility of application. 

Arora Ashish, Atal Kailas and S. Rakesh discuss in 

their studies by cost effective optical mark reader (2). Under 

high performance computing environment, this research 

work provides basic understanding of machine based OMR 

system and virtual OMR system. 

Liang Bo, Wand feng and Deng Hui describe in 

their research work of Low Cost OMR solution(3) in this 

paper they uses very low quality printing to decrees the 

overall cost for using OMR technology. and exterminated in  

large no of educational organization for evaluation of Low 

Cost  OMR solution. 

Krishna Garima, Rana Hemant Ram, Ishu Madan, 

kashif and Sahu Narendra design a  compact application for 

OMR processing in automated mode with OMR designing 

facility, and also design an algorithm for finding corner  

point boundary detection(4). 

IV. CONCLUSION 

Optical mark recognition system require large amount of 

image processing power. virtualization of OMR system 

require very precise image processing techniques to improve 

effectiveness of virtual OMR system and reduces retaining 

cost of OMR Technology so that the acceptance of OMR 

technology will also increases. 
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