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ABSTRACT:- On-line Arabic handwritten character recognition is one of the most
challenging problems in pattern recognition field. By now, printed Arabic character
recognition and on-line Arabic handwritten recognition has been gradually practical, while
offline Arabic handwritten character recognition is still considered as "The hardest problem
to conquer" in this field due to its own complexity. Recently, it becomes a hot topic with the
release of database, which is the first text-level database and is concerned about the area of
realistic Arabic handwritten character recognition.

At the realistic Arabic handwritten text recognition and explore two aspects of the
problem. Firstly, a system based on segmentation-recognition integrated framework was
developed for Arabic handwriting recognition. Secondly, the parameters of embedded
classifier initialed at character-level training were discriminatively re-trained at string level.

The segmentation-recognition integrated framework runs as follows: the written
character is first over-segmented into primitive segments, and then the consecutive segments
are combined into candidate patterns. The embedded classifier is used to classify all the
candidate patterns in segmentation lattice. According to Genetic Algorithm (Crossover,
mutation, and population), the system outputs the optimal path in segmentation-recognition
lattice, which is the final recognition result. The embedded classifier is first trained at
character level on isolated character and then the parameters are updated at string level on
string samples.
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1. INTRODUCTION

Handwritten Arabic character recognition has been the focus of intelligent computer
interface research, a typical handwritten Arabic character recognition system generally
consists of two components: the front word recognizer and back-end language decoder (post
processing system). The complex structure of Arabic characters changeable, and front word
recognizer accuracy is limited, and also the decoder post-processing language often used in
handwritten Arabic character recognizer to improve the performance. We will use front word
after-treatment system with integrated to improve handwritten Arabic character recognition
system for the overall performance and get a greater impact''. General font word output a
character matrix of candidate H; (Cji,d;) Ci; is the first images of handwritten Arabic
characters and candidate, d;; is to identify the distance, it means [; ; class candidate and the
characters of the pattern similarity between the I;. Which, d;i represents front word is very
important information, in the establishment of handwritten Arabic character recognition post-
processing system, to have it integrated with the terms of the statistical information together,
constitute a post-processing language of the state space decoder value of the node.
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However,both together,the search for the best in the state space ofcandidate
have a direct impact statement!*’.

Genetic algorithms (GA) is a global, robust and relevant to the data search
technology, which is likely to be automatically and efficiently search the system parameters
to obtain better performance of a good way. In this paper, genetic algorithm optimization
outstanding ability to propose a genetic algorithm parameters based on automatic
optimization.

2. HANDWRITTEN ARABIC CHARACTER RECOGNITION MODEL

A typical schematic of handwritten Arabic character recognition as shown in Figure (1).

Front word input terminal receiving a handwritten Arabic character image sequence |
=1, I ---, I,, generate a candidate vector H; (C;;, d;)), of which, C;; that the first i- handwritten
Arabic character images I; and the first j is candidate, d;; is to identify the distance, it means
Ii-class candidate and the characters of the pattern similarity between the I, candidate
statement S=C;' 1
Cj2 2 --- C jon, where C;i1 € H;, and 0 <i<n decoder post-processing language of the candidate
will use the language model matrix H = H;H»--- H, decode, and select the best candidate
statement S as output.
5= arg, max P(S|I) =
P(S|I) P(s)

P(I)

arg_maxP(I|5) P(5).....(1)
Equation (1), front word provides P(I|S) estimates, and P(S) provided by the decoder
post-processing language.

arg . Imax

3. SOLVING p (1]S)
P(/|S) can be expressed as

P(I]S) = 1_[ p [;—) (D)

i=1
By the Bayes formula, can be
¢
P [I—J <P(L)
P(C;)
Equation (3), for H; for all the candidate Arabic characters, [; is the same, so the p (I;) can be
omitted. P(C;;1) is a candidate character C;;1 priori pattern class corresponding probability, and
the front word is generally believed that p (C;i) is evenly distributed, so p (Cjii) can be

omitted. Therefore, equation (1) can be rewritten as
§ = arg, maxP(I|5) =

P[:f: |5} =

[

P(1]S) = l_[ 2 [;—) £ P(S) e (4)

i=1
p(Ciill;) candidate characters C;ji by the model class and I; calculated the distance between
the [4]:
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. Jd..

I; where m; 1s the number of candidate characters, D;; said that after identifying the probability
of the transformed distance

™

k=1

4. SOLVING p (S)

Intuitively, a candidate for the adjacent columns to form an Arabic character word can
help us to choose an optimal candidate statement. In addition, since the word-based model of
Arabic N-gram entropy is far more character-based Arabic language model for N-gram low.
Therefore, the language decoder post-processing, but should use the word-based model.
According to Arabic word segmentation algorithm, the candidate statement, S = C;j;1Cip -
Cinn can be divided into a word sequence.

S=wll=wlw2Z.w,
So that § = W,™ =% W 1 W 2...W,,, is the Arabic word in real time. Therefore, in

the post-processing language decoder be based on Arabic words model probability p(S) as in
formula

P(5)=P(w l)ﬂF[u‘i lwi—1)..(6)

Of equation (6) applications Bayes formula,

P(S) = Pw l:ll;[P(wi lwi—1) (D)

Pwi—1)

Meanwhile, the corresponding word recognition will also be converted from the D ji
candidate statement in the identification of S in the word from the DW;:

1
Dm=I]%mmm(m

One, DW j wj word recognition that distance, the word length is 1-k +1.

As for training the model can not be for infinite text, data sparseness problem be
smoothing to solve this problem™, the smoothing formula mentioned as follows:
Plwilwi—1)=2,P(wilwi—1)+1, P(wi)...(9)

Where
5= arg, maxP(S|I) =

arg_max l_[ DW, = P(w 1)
L

™

Plwilwi—1)
H Plwi—1) 7 (10)

™

5= argfmaxfliz InP(wi+ A,p(wl) Z(ln?(w fwi—1) —1nP(wi—1)) ....(11)

i=1 i=2
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Where 4, and 4, are fitting parameters of the system, to optimize two parameters on the
final recognition rate. A flowchart of process of the proposed work be shown in figure (2).

5. BASIC BINARY CODED GENETIC ALGORITHM

Consider the following objective function of the problem:
minf
X)oo (12
v e & (12)
Where X = (X1, X2, ***, Xs) € R" as the independent variables, € is X, the domain of fis

the solution space X € € to the real number field F € R as a mapping, that is the objective
function!®.

Genetic algorithms (GA) can be described as formal GA = (N, Xjni, S, & Q, VO,
f, 1), where, N is population size, X jnit = (X 1, X 2, --+, Xx) for the initial population, X; (1 <1
< N) for the population of individuals, as encoded (encoding) of the binary string, S, @Q,
VQ genetic algorithm were three basic operators: select (selection), cross-operating

(crossover), mutation (mutation), by the three operators to the initial population X i from
starting to produce the desired improvement of population, f is objective function, 1 for the

algorithm termination conditions, usually expressed as the maximum number of iterations
algorithm execution form.

6. DETERMINATION OF THE OBJECTIVE FUNCTION
In any use of genetic algorithms, we must first solve the most critical issue is which
determine the merits of the individual to determine the objective function'.

In equation (11), S can be the objective function, but the arithmetic is more complex
and less intuitive. From the known characteristics of handwriting recognition.

7. RESULTS
a. Handwritten Arabic Characters

In the form we will starting writing in image field any character belong to Arabic
language, which later will be recognized, in same time the buffer data will check if this
character is found in database in front word as shown in figure (3).

b. Recognizing

After the character been recognized, by get the data from database, will found the
similarity of data which in matrix of buffer data, and will show the result in data image, as
seen in figure (4).

¢. Learning

In case of the Arabic character not recognized well, that mean its not found in
database (not recognized), in this case, we will have to learn the machine about this new
Arabic character, in our case in figure (5) is “@®” which the result showed in data image is
similar to “&”,

d. Optimization and Detection

After we learned the machine regards the word in study “3”, cleared the image of
handwritten, and re write the character “3”, as seen in figure (6), the result in data image and
percentage of recognized of character.
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Example:

a. Recognition Stage: as shown in figure (7)

b. Learning Stage: as shown in figure (8)

c. Optimization and Detection Stage: as shown in figure (9)

7. CONCLUSIONS

This paper derived line handwritten Arabic character recognition system, front-end word
recognizer and the effective integration of back-end language decoder mathematical model,
then describe the use of genetic algorithms (GA) optimization of the system parameters.

As seen in the results, the accuracy is high, and its depends on the way to draw the
character. Even if was a word, will search each character and find the best accuracy (highest).

Also, the practical application of online handwritten character recognition in our study
is demand robust and highly accurate recognition along with low memory requirements. By
combines the advantages of generative classifiers to address the similarity of between-class
samples, while taking into account the variability of writing Arabic styles within the same
character class. To model the significant writing Arabic styles in a memory-efficient manner.
However, by created software application with a large number of training samples is needed
up front, which is not desirable or available in many practical applications, we allow a
recognition to begin with a small number of training samples, and adapts the classifier to the
new samples presented to the system during recognition.

In addition to that, by depending on propagation algorithm for system parameter
optimization method is a very simple and effective way, in other areas of artificial
intelligence will also have a very broad application prospects.
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Fig.(1): Handwritten Arabic Character Process.
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Fig.(2): online using genetic algorithm flowchart.
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s il duml ] AL Al

Fig.(3): Handwritten start.

Ayl dall A8l &IISY ALl

Al dall a8 ] AN Avloasd]

-

Fig.(5): Learning of character ”&".
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99 i

Fig.(6): Optimization of character ” 3.

Gyl 42 a8yl AutEL Losall

Fig.(7): Recognition Form.

adlyinill adgacn Sl 835161 & Sl gpymll sl 9201 &ASL Lol

.

TI: B
nannnan|

il a2l 4us5| ulEll a>Losall

T mn|
T

Fig.(9): Optimization and Detection Form.
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