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ABSTRACT
In the current research work, improved and fast method was proposed to recognize the font character. This is achieved by learning and storing fonts (knowledge base). In this paper, the moment features for printed English character recognition are proposed. The moment descriptors have been developed as features in pattern recognition since the moment method was first introduced. Then, introduction of the character to make the comparison with the knowledge base. The noise was simulated into
the data to approximate the real recognition. The creation of the noise made by the use of logical X-OR (Exclusive OR), namely
the white pixel to be black and vice versa. To clean the noise incorporated three algorithms depending on which offer the speed
and relative efficiency (Slow, Medium, Fast). After the comparison shows the character that found the system.
Keywords : Character recognition, Moment of inertia, Feature extractions, Noise removing.
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ptical Character Recognition Systems are getting more
and more attention in recent decade. In many countries,
OCR has been a part of their government sectors like
post offices, Library automation, License Plate Recognition,
Defense organization etc,. [1].
Optical Character Recognition is the process of translating
images of handwritten, typewritten, or printed text into a format understood by machines for the purpose of editing, indexing/searching, and a reduction in storage size. There is a great
need to accurately OCR printed materials: Much of the world
information is held captive in hard-copy documents. OCR
systems liberate this information by converting the text on
paper into electronic form. Recognition is therefore defined as
the task of text expressed in graphical format into its symbolic
representation [2].
The standard steps of and OCR recognition is as follows [3],
see fig 1:
1. Optical scanning for each character and the output will
be BMP images.
2. Transforming the images into grayscale and binary using threshold process.
3. Preprocessing using thinning processing
4. Feature extraction using histogram processing
5. Recognition post-processing using neural network back
propagation for training and testing process.

2 PROPOSED OCR TECHNIQUE DESCRIPTION
In this section we describe our proposed feature extraction
method based on measurement of convexity of character
strokes from different viewing directions. Figure 1 shows the
system architecture of the proposed method.
a drop cap.
Copyright © 2013 SciResPub.

Input character

Preprocessing

Matching

Feature extraction

Learning

Output (character type)
Fig. 1. The system architecture of the proposed method.

2.1 Preprocessing
Pre-processing is the preliminary step which transforms the
data into a form that is more easily and effectively processed.
1. Binarization of the character
2. Noise Cleaning (3 models to remove noise were adopted. These models were showed in details in the following sections)
2.1.1 Binarization of the character
Image binarization is an important step for document image analysis and recognition. It convert an image up to 256
gray levels to black and white (1 and 0) images for which a
threshold value. Every binarization algorithm gives variable
results on different data sets.
Selection of appropriate binarization algorithm becomes
very important for OCR performance [4].
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2.1.2 Noise Cleaning
The process of removing noise is a pre-processing step used
in OCR system to improve accuracy of the result. The main
task in preprocessing is to capture data and to decrease the
noise that causes a reduction in the recognition rate and increases the complexities. Hence, preprocessing is an essential
stage prior to feature extraction, as it controls the suitability of
the results for the successive of the algorithm [5].
To clean the noise developed three algorithms that vary in
time and performance (slow, medium, and fast). All three algorithms are based on a key feature of the characters, which is
that the pixel which represents (part of) the character is very
close together.
2.1.2.1 Slow Algorithm (Slow)
The slow control algorithm for each black pixel (black pixel
we consider the value "1" in the corresponding twodimensional array values) around the values and find The
number of black pixel. So if a pixel has a round black predetermined number of pixel (Threshold) then this pixel is white
("zero" values in the table). So because they controlled all the
neighbors, all black pixel algorithm, although very efficient
even at very high noise is very slow and not recommended for
slow computer systems (see Fig.2).
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Because the number of "1" in this
group is less than the threshold FROM
whole team will be reset

This group will
remain
unchanged
because the
number of "1"
is more than
Threshold

Threshold = 4
Fig. 3. Example use of the Medium algorithm

2.1.2.3 Fast algorithm (Fast)
In this algorithm, we achieve much better time cleaning data in relation to the previous one, but works with a maximum
noise of 20%. For each black pixel of the character we find all
the distances with neighbors (see Fig. 4 & Fig. 5) (the left, the
right of the upper and lower neighbor). In this case we put a
price Threshold, and so the pixel with less than the Threshold
will be white ("0").
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The number of pixel is round less so form the
Threshold this pixel will mark white "0"

Because
many tour
pixel is
greater than
the Threshold

Threshold = 4
Fig. 2. Example of slow method.
Fig. 4. Total distance neighbors calculation.

2.1.2.2 Medium Algorithm (Medium)
This algorithm is similar to the previous algorithm, only the
check is for a pixel group rather than each pixel separately (see
Fig 3). So if a group of pixel the number of black pixel ("1") is
less than the Threshold, then the whole team will be reset (it
will be white), otherwise the whole team will remain unchanged.
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2.2 Feature extraction and learning
Extraction of potential feature is an important component
of any recognition system. Selection of potential features is
probably the single most important factor in achieving high
recognition performance. In this paper, structural features
considered as the potential features they are moment of inertia.
To teach initially use the "center of gravity of a flat surface,
and the moments of inertia to find features to specific points of
IJOART
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character which then stored so that learning can be done once.
In this pixel, the
total
distance
between
neighbors is 5. So
because there less
than
Threshold
will

3

So we will calculate the moment of inertia for the center-left
weight, right on the bottom to the top and end for all data (see
Fig 7). Overall it is necessary not to take the points from which
passes the center of gravity as shown in the figure below, in
fact it is better to integrate them into one of the two parties not
to have incomplete data.

While in this black pixel
The total distance of
neighbors is 9. This will
become white ("O"),
because be greater
than the Threshold.

Fig. 5. Example of a total distance of two points.

2.2.1 Center for Weight Flatbed
Initially for each letter in the process of learning the center
of gravity of the character. Thus we have the opportunity to
identify the character even if it has moved, this is achieved
because the characteristics of the torque is always calculated
relative to the centroids of each character (fig. 6).

Fig. 7. The left picture shows the left and right of calculation and
the right image of the lower and upper part of the calculation.

To calculate the moments of inertia J x and J y for a party using the following equation:
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Fig. 6. The weight of the character "A" in two different positions
of the character.

2.2.3 Classification minimum distance (metric
Pythagoras)
The Pythagoras metric used to calculate the minimum distance between points (moments of inertia) of the character is
entered by the user with points of all characters of a
knowledge base. The minimum distance is calculated to represent the character trying to recognize. The formula of Pythagoras metric is:

To calculate the center of gravity Si will be calculated coordinates Xc and Yc from the relationships:

3 RESULTS AND CONCLUSIONS

2.2.2 Moments of Inertia
By calculating the moments of inertia calculate a representative profile for the character. The moments of inertia is
calculated based on the center of gravity has been mentioned.
Copyright © 2013 SciResPub.

In this paper, OCR system is proposed. The proposed system uses moment of inertia and minimum distance metric (Pythagoras) classifier. The average recognition rate of numeral is
98.04%.
In any recognition process, the important steps to address
the feature extraction and correct classification method [6].
The proposed method tries to address both the factors in
terms of accuracy and time complexity. Figures 8, 9 and 10
shows an example of the output resulted from implementation
of our proposed system.
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Fig. 8. Original tested image
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Fig. 9. The results when noise parentage is 25%.

Fig. 10. The results when noise parentage is 50% (hard case).
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