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ABSTRACT

Optical Character Recognition (OCR) refers to the process of translating, the handwritten or printed text into a
format that is understood by machines for the process of editing, searching, and indexing. The recognition of
character in round surface from scanned images of documents has been problem that has received much attention in
the field of image processing, pattern recognition and artificial intelligence. In this method, find angle of every
character in image and then recognize the character. The proposed method has three flows: Font file Teaching flow,
Running Teaching flow and verification flow. In font file teaching flow create the font file using the image
processing technique. In Running Teaching flow save reference data and parameters from font file and match
character. In verification flow match all segments with reference data. Component labeling method used make
segmentation easy to separate the single line in round surface into characters. The proposed approach is
implemented using the Opencv2.4.4 and visual studio 2008.

Keywords - Component labeling, Image processing technique, Optical Character Recognition.

1. INTRODUCTION

Optical Character Recognition (OCR) systems have been numerously developed for the recognition of printed
script in many languages. The recognition of characters from scanned images of documents has been problem that
has received much attention in the
Field of image processing, pattern recognition and artificial intelligence. Classical methods in pattern recognition do
not suffice for the recognition due to the size, shape, and style [1].

Here, an image can be obtained from the digital camera. OCR was preferable by researchers due to its high
accuracy compared to other techniques [2]. OCR was used to extract to characters and alphanumeric from the digital
image [2]. In this method, recognition system was simulated using OPENCYV and tested on real digital image. There
are several steps to make this system works: capture the image using digital camera, extract the character and
numbers in an image by applying the algorithm or recognition techniques on selected round area, apply image
segmentation technique to get individual character and finally using OCR application to recognize each character.
The researches applied image processing techniques such as image acquisition, image pre-processing, character
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segmentation and character recognition on the captured digital image of cosmetic product in round surface.
Segmentation was commonly used in the procedure to extract the character and numbers from the image after

filtering all the distortions such as noise, space mark, light variance and etc. After segmentation, template matching
in character recognition is applied to recognize each letters in selected area.

The study introduces the application of image processing technique in OPENCYV to recognizing the character

and numbers in 180 degree circle of images. This is the main objective of this study. The development of GUI for
round surface images recognition system becomes the second objective of this study.

Limitations of this study are: (1) it is not possible for 360 degree circle. (2) It is also not possible for multiple
lines in round surface images.

2. METHODOLOGY

The methodology for this study consists of three major stages. The stages are pre-processing, segmentation and
matching process. The pre-processing stages includes the processing of raw image in round surface which is
captured by using digital camera until obtaining specific part of an image. Next step is the segmentations process
where the process used for detecting characters on the image using the contour tracking method. Finally matching
process is applied to recognize the character from the “extracted image with real characters. In fig.1 shows the block

diagram of our methodology.
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Fig. 1: Block diagram of our methodology
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2.1 Collection of image

In this study, samples of image captured using digital camera will be created and checked for the quality of the
samples such as clear image, less disturbance and good view of image. If the image is accepted, the image will be
analysed in OPENCV by applying image processing technique. If the image is rejected, a new image will be taken.
The process will be continuous until obtaining a good image before proceeding to the next steps. In order to process
image, image processing toolbox will be used for pre-processing and filtering image.
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Fig. 2: sample of round surface image
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2.2 Pre-processing of image

The image originally in RGB format of color will be converted to black and white format. It will help in
identifying the selected region of image and minimize the number of color used in image. After filtering the image,
the character will be identified by using segmentation technique. The purpose of this step is to recognize the
character of the image. Some features will be extracted to obtain accurate character recognition. In pre-processing
digital image, the color (RGB) image was converted to gray code first before converting the image into black and
white in order to minimize the number of color used for each image in round surface.

2.3 Thresholding

Thresholding is the simplest method of image segmentation. From a grayscale image, thresholding can be used
to create binary images. The simplest thresholding methods replace each pixel in an image with a black pixel if the
image intensity I is less than some fixed constant T (that is, I;;< T ), or a white pixel if the image intensity is greater
than that constant. But it may not be good in all the conditions where image has different lighting conditions in
different areas.

In this study, we are used adaptive thresholding method. In this, the algorithm calculates the threshold for small
regions of the image. So we get different thresholds for different regions of the same image and it gives us better
results for images with varying illumination. In Gaussian adaptive threshold method, threshold value is the
weighted sum of neighborhood values where weights are a Gaussian window.

Fig. 3: Original image
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Fig. 4: result of adaptive Gaussian thresholding

2.4 Character segmentation

In character segmentation, we will use connected component labeling using contour tracing for detect any
characters in the images. Using contour tracing technique to extract the contour of a binary image and also detect
the angle of the character in round image. For example, if we're given a pattern like that of Fig 5 below, the
contour traced by the algorithms will be similar to the one shown in Fig 6 (the blue pixels represent the contour).
This could be acceptable in some applications but in other applications, like character recognition, we would want
to trace the interior of the pattern as well in order to capture any holes which identify a certain character. (Fig 7
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below shows the "complete" contour of the pattern)
As a result, a ""whole searching' algorithm should be used to first extract the holes in a given pattern and then
apply a contour tracing algorithm on each hole in order to extract the complete contour.

Fig. 5 Fig. 6

Fig. 7

After the contour tracing, segment the all character in the image. In fig.8 shows example of character
segmentation.

COLLAR CLETIN

AND
CASTLE CCAMPBEILL

Fig. 8: Example of character segmentation
2.5 Character Recognition:

After the segmentation process, we will apply the recognition for recognize the character in the images. Template
matching in character recognition is applied to recognize each letters in the figure. The results are displayed in
notepad in terms of text as illustrated in fig.9
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DOLLAR GLEN
AND
CASTLE CAMPBELL

Fig. 9: Example of character recognition
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Fig. 10: Results of applying OCR

3. Application of simple OCR

Y

Assistive technology for blind and visually impaired users.

Data entry for business documents

Automatic reading of postal mails for sorting of bank checks, bills and other documents
Automatic number plate recognition

Language processing such as spells checking, indexing, grammar checking etc.

YV V VYV

4. Application of OCR in round surface

» Indian gas regulator
» Cosmetic product in round surface

5. Conclusion & future work

As a conclusion, a captured image of the cosmetic product in round surface was chosen as a sample image to
be used in pre-processing technique in order to recognize the characters of image in round surface. Three main
techniques were applied in pre-processing technique. There are cropping technique filtering technique and
morphology technique. The characters and numbers in image are correctly identified. Besides, the GUI is
successfully working and displaying necessaries information and results. This study use for only single line and only
maximum 180 degree circle.

For the future work, might need to improve the incapability of the system to multiple line and 360 degree circle.
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