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Abstract – A word in Arabic language with different 

diacritics gives different meaning and pronunciation. It is 

important to recognize Arabic characters and diacritics for 

accurate reading; writing and pronunciation. Significant 

research interest about Arabic text recognition problem was 

attracted in the past. Recognition problems usually emerged 

as diacritics and ligature. This paper uses effective 

recognition approaches that enhanced the recognition of 

diacritics by developing several algorithms and techniques to 

classify and recognize Arabic and Quran diacritics. Proposed 

technique recognizes double, triple, and special diacritics 

using fuzzy logic for pattern recognition. The technique 

recognizes all Arabic diacritics including diacritics in many 

Arabic font types and diacritics in all positions of Arabic text. 

This paper deal with diacritics as a separate part of the text. 

Arabic diacritics possibly could be complex, as in the special 

diacritics for the holy Qur'an. Arabic diacritics are 

recognized using fuzzy logical for pattern recognition 

technique which is basically uses strokes which in its turn 

compost diacritics, in order to calculate the lines angle using 

polygon formula to be determined as one of the main lines 

and curves. Afterwards, stores strokes in vectors to represent 

all diacritics. Then the unknown diacritics vector is 

compared with all stored vectors to determine the correct 

diacritics.Recognition results for special and normal 

diacritics using fuzzy logic for pattern recognition adopted 

technique scored 97%, and for normal diacritics scored 94% 

because of the missing of classifying. Over all diacritics 

recognition scored the result scoring 95.6 %. 
 

Keywords – Arabic Text Recognition, Diacritics 

Recognition, Fuzzy Logic, Pattern Recognition, Quran 

Recognition,  Short Diacritics. 

 

I. INTRODUCTION 
 

Few studies were carried out on Arabic diacritic 

recognition, compared with the studies done on Arabic 

character recognition. The reason is the nature of Arabic 

text including words, characters and diacritics as stated by 

Atiyya, 2005 [1]. It is not allowed to write Arabic words 

as separated characters. It always should be written as 

constant characters; in addition it should be implemented 

as continuous curves and lines. Those curves and lines 

which perform the word are considered as part of the 

whole text. Arabic text is located in text line area (base). 

Arabic diacritics are implemented as curves and lines, but 

the diacritic location differs than the normal characters 

location (text line area - base line, elementary part). Unlike 

to characters, the diacritics as  generally located in two 

areas above and below the text line area, which makes it 

an additional challenge to recognize Arabic diacritics. 

According to Kirchhoff et al. 2002 [2], it was mentioned 

that ignoring available diacritic information does indeed 

lead to an important increase in both language model 

perplexity and word error rate. Some researches obtained 

programs to create the missing diacritics for some Arabic 

words in semi diacritic sentences. Some of Arabic 

character recognition problems have been solved, such as 

connectivity, dotting, multiple graphemes, ligatures, broad 

graphemes set, and diacritics [3]. 

 

 
Figure 1: Example of Characters and Diacritics in Arabic 

Text 

Arabic text consist of character and diacritics as shown 

in (Fig 1). Old text recognition programs were not 

concerning the diacritics. So many techniques did not treat 

them at all and this will affect the results of recognition of 

the text. If the text full diacritic, then it will be recognized 

as characters and will cause wrong recognition results. [4] 

 

II. RELATED WORKS 
 

There were many researches considered the diacritics as 

part of the text [5]. The identified rows are then checked 

topside down to determine the top and bottom of each text 

line. It is essentially in such process to consider the dots 

above and below the characters; otherwise, they might be 

isolated as separated lines, giving wrong results. In the 

case of diacritic text, the line segmentation should also 

consider the distance allowed between lines compared 

with the distance between diacritics and characters 

themselves. [6]  In addition, in works that used projection 

profile methods, the common process practiced by a 

number of researchers is to isolate the secondary before 

obtaining the vertical and the horizontal projections, as 

they will affect the projection profile too much. The 

secondary parts include the dots, and diacritics that are 

associated with some characters [7]. The temporary 

elimination of the secondary, recognizing them separately 

reduces the number of classes to be recognized from 100 

to 64 and achieves better correlation between character 

shapes[8]. New  proposed rule-based method that uses 

morphological analyzer for diacritization [9]. The same 

rules were used in 2003 by  El-Imam and  in Emam and 

Fisher (2004), an example based hierarchical top–down 

approach is proposed in Vergyri and Kirchhoff (2004) [3], 

diacritics are restored by combining morphological and 

contextual information with an acoustic signal and treated 

as an unsupervised tagging problem, where each word is 
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tagged as one of the many possible forms provided by the 

Buckwalter’s morphological analyzer[10]. Gal [11] used 

an HMM-based diacritization approach to delimit short 

diacritics. Most recently, a weighted finite state machine 

based algorithm is proposed [12]. Majdi and Amer (2016)  

proposed fuzzy logic technique and analytical statistics for 

recognizing digits and they used curves and lines 

recognition technique which will be adopted in this paper 

[13]. 

 

III. PROBLEM 
 

Researches cured the diacritic challenge in different 

ways. In general, they had the character of being weak and 

needed much more work. Some researches just consider 

the diacritic as an extra partition to the original text, which 

does not affect the recognition of the characters, but it may 

slow or make the recognition more difficult. As a result, 

the majority proved to ignore them but in different ways. 

Some determine the diacritics and after that delete them 

from the recognition process, and from the results to as if 

they are extra unnecessary parts or noise.[7] While 

additional researches consider the existing diacritics as a 

secondary part with dots, then they recognize the dots and 

Hamza, and ignore diacritics, or consider them all as 

secondary. The same technique segment and recognize 

them as one group [5], while others consider the diacritics 

as part of the character with dots and Hamza and 

recognize them all as one part. Other researches gather up 

all of the diacritics as uni-shape and each diacritic has one 

shape, and considers the double diacritic as multi uni-

diacritic. Others distinguished all diacritics as different 

diacritic, even the compound ones. Many did not 

differentiate between the single, double, and compound 

diacritics. Meanwhile, others treat the standard diacritics 

and ignore other different shape for the same diacritic and 

special diacritics such as in the holly Qur'an. Moreover, 

some studies considered the location of the diacritics.[5] 

above or below the characteras shown in (Fig 2), but 

didn’t treat the location between the character and hamza 

or in character base-line, neither the relation of the 

diacritic position with other parts of the character. 

 

 
Figure2: Words Written With And Without Diacritics 

 

 ARABIC AND QUR'AN DIACRITICSS 

RECOGNITION STARTIGY 
Diacritics are separated into normal diacritics and 

special diacritics. Normal diacritics are also divided into 

single, double, triple, and compound diacritics (as in table 

1), whereas Qur'an diacritics are divided into symbol, 

character, and word ن، ٌ، قلم، صلى، م، ج( 

 Proposed paper recognizes double, triple, and special 

diacritics using fuzzy logic for pattern recognition 

technique. The technique recognizes all Arabic diacritics 

including diacritics in many Arabic font types and 

diacritics in all positions of Arabic text. As been shown 

Arabic diacritics are separated into several types (single, 

double, and triple). Diacritics possibly could be complex, 

as in the special diacritics for the holy Qur'an as shown in 

table 1. Arabic diacritics are recognized using fuzzy 

logical for pattern recognition technique that mainly uses 

strokes which in its turn compost diacritics, in order to 

calculate the lines angle using polygon formula to be 

determined as one of the main lines and curves. Then  

stores strokes in vectors to represent all diacritics. 

Unknown diacritics vector is compared with all stored 

vectors to determine the correct diacritics. 

 

 
Figure 3: System Stages 

 

III. METHODOLOGY 
 

In diacritic recognition all diacritics images are 

determined and stored as a binary array. This array is 

converted into specific number of order lines and curves. 

These numbers then stored in vectors representing 

diacritics which is going to be recognized later. Proposed 

paper uses fuzzy logic technique, feature extraction, 

diacritic training, vector storing, diacritic classification, 

and diacritic recognition. (Fig 3) The area, the array that 

represents diacritics' images with the boundary, size, and 

number of elements are generated and stored in database. 

Fuzzy logic for pattern recognition technique is used to 

classify those diacritics into different classes and 

recognize them correctly. Diacritic recognition step will 

use fuzzy logic technique for pattern recognition, first by 

reading the image of the diacritic. Then convert the 

diacritic into lines and curves in feature extraction step. 

After that, diacritic training step will determine all line, 

and curve for each diacritic, and represent it as vector. 

Afterward vector-storing step will store in database all 

diacritics data and their vectors' elements. Afterward, by 

comparing the similarity of diacritics vectors elements 

diacritics will be classified into one of diacritic groups. 

Lastly, diacritics will be recognized using the similarity 

equation. [14] 

 

Diacritics type Diacritics shape 

Single 

ْْ  ا    ْ      ’  '  , 
Double 

 ٌ  ٍ           ْ  ْ  
compound 

            ْ  ْ  
Special ن ص س م ج قلى صلى 
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A. Image analysis  
 These steps are reading, image conversion of both gray 

scaling and binary, and shapes thinning. All diacritics  in 

(Fig 4)will be stored in set (diacritics set)={fat-ha, 

dammah, kasrah, shaddah, shadfath, shadkaser, shadh 

dam, tanweenfath, tanweenkaser, tanweendam1, 

tanweendam2, tanweendam3 shadtandam1, shadtandam2, 

shadtandam3, shadtankaser, shadtanfath, sokoon1, 

sokoon2, mad1, mad2, kala, sala, mem, sin, non, lam alef, 

jimwaw, yaa,}. Diacritics shapes are shown in figure 

bellow. 

 
Figure4: Arabic diacritics and special Qur'an diacritics 

 

i  Reading the diacritic images which were stored as 

diacritics_Img in previous stage as bmp colored 

image (Red, Green, and Blue). After that, image 

will be filtered and stored in a multi-dimensional 

array of three values which will be converted into 

binary valued array. 

ii  Using the draw scale of the image, determined by 

scanning the entire array row-by-row and column 

by column to find the most repeated and the 

smallest group of ones. The average of output value 

with the scale of isolated characters (char object), 

dot_Imgscale, and space scale from previous stages 

will be considered as the draw scale. 

iii  Diacritics skeleton is special thinning techniques. It 

will determine the separated strokes by dividing the 

draw scale of the diacritics by two (middle). 

Represent each group with one in the middle pixel 

and reset remaining pixel to zeros. Technique will 

start thinning vertical lines, then horizontal lines, 

after that the slopes, and finally the curves. Whereas 

the output of this process is diacritics skeleton, this 

process must save the geometry of the diacritics and 

the location of original diacritic by removing border 

pixels and saving the geometric values, and 

location. 

 

B. Stroke Training step 
This step will guide the model on different sets of 

diacritics and will store data of the vectors represent 

diacritics. Many steps are included in these steps which 

are listed below: 

1. Diacritic feature extraction 

Symbol set is the set of all following lines and curves. 

Symbol set= {VL, HL, OL, OR, UC, DC, LC, RC, URC, 

ULC, DRC, DLC} 

Where   

VL: vertical line 

HL: horizontal line , 

OL: oblong left , 

OR: oblong right,  

UC: up curve,  

DC: down curve,  

LC: left curve,  

RC: right curve,  

URC: up right curve, 

ULC: up left curve, 

DRC: downright curve, 

DLC: down left curve.  

Then store all the shapes in one vector, which is 

Diacritic Shape Vector (VSV) (1) with specific order and 

fixed number of elements inside. 
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after using the thinning technique, all diacritics will be 

separated and divided into many strokes; each stroke will 

hold representing number. For each line, the data 

representing that line will be stored in database for training 

and recognition steps. Those data included starting point, 

end point, length, number of elements (pixels), and line 

pixels set with the unique name (or number) for the line as 

shown in (Fig 5). 

 

 
Figure5: Damah and shadah strokes labeling 

 

1.1.  Lines determining techniques 

After dividing the diacritics into strokes for each diacritic, 

every stroke will be classified into one of main lines' types 

as shown in (Fig6) using the following formulae: 

fe

fe

fe

xMob

mif

mifm
xMhl

mif

mif
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where: M: is slope of line = tan -1  (θ) 

fe: a number determined by the expert and equal to 1  

θ: is the angle of the line in anti-clockwise direction  

Tan: tangent of an angle 

 

 
Figure6:  (a) Right line, Left line, (b) Vertical line, and  

Horizontal line 

 

1.2.  Curve determination techniques 

All main curves will be indicated by the following 

algorithm:First the slope for all curves will be calculated 
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to determine where the direction of the curve will be, and 

to classify any in-between curves to the nearest curve 

using following formula: 

For slope M (A): 
IF M (A) = 1  

 Then A is right line 

 IF M (A) = - 1  

  Then A is left line    

IF( M (A) >0 AND (M (A) < 1)  

            OR ( M (A) < 0 AND M (A)>-1)) 

    Then A is horizontal line 

  IF ((x1= x2) or ( M (A)>1 or  ∞))   

   Then A is vertical line  

Lines between the beginning and end point of the curve 

are determined to be used in classifying different curves as 

shown in Fig 6. Take a point in the middle of the curve, 

Midpoint= (number of elements) / 2. 

Index order of element = (number of elements) /2 which 

will be denoted as (X3, Y3).  

Then for each curve (if any element belongs to the line 

formula then it is a curve) using the following formula: 

2 1

2 1

1 1 1 1

( ) ( , )

( , )

( ), ( ) ( )

Y Y Y
M A FOR ANY POINT ON LINE X Y

X X X

IF X Y A

THEN y y m x x y M x y M x

 
 
 



     

Using (X3, Y3) in the previous formulae all main curves as 

shown in (Fig7)will be found.  

3 1

3 1

3 3 1 1

3 3 1 1

3 3 1 1

3 3 1 1

1 2

( ) 0

( ) 0

( ) 1 ( ) ( )

( ) 1 ( ) ( )

( ) 1 ( ) ( )

( ) 1 ( ) ( )

(( (

IF M A AND y y

THENUC

IF M A AND y y

THEN DC

IF M A AND y M x y M x

THENURC

IF M A AND y M x y M x

THEN DRC

IF M A AND y M x y M x

THENULC

IF M A AND y M x y M x

THEN DLC

IF x x Or M A

 

 

    

    

   

   

 3 1

1 2 3 1

) 1 ( ) 1) ( ))

(( ( ) 1 ( ) 1) ( ))

OR M A AND x x

THEN RC

IF x x Or M A OR M A AND x x

THEN LC

   

    

 

 
Figure7:  Basic curves (a) up curve, (b) down curve, (c) 

left curve, (d) right curve 

 

The slope of input line will be calculated using previous 

formula, then will be compared with all lines slopes to find 

the most similar to be classified. For each line represents 

part of the diacritic, find the most similar curve or line 

between stored curves and lines, by taking the value of 

that line with all lines and curves' formulas, and find the 

highest value between them.  The line determining 

technique is used for curves, but it takes two steps. First, 

to find the line type connecting between the start point and 

the end point of the curve, then determine the most similar 

curve using the curves' formulas shown in the previous 

sections.For each stroke line in diacritic, line (L1) is 

belonging to 
(1 ( ( 1),1 ( ( 1),1 ( ( 1),1 ( ( 1),1 ( ( 1),

1 ( ( 1),1 ( ( 1),1 ( ( 1),1 ( ( 1),1 ( ( 1),1 ( ( 1),

1 ( ( 1))

MINIMUM Mvl L Mhl L Mll L Mrl L Muc L

Mdc L Mlc L Mrc L Mulc L Mdlc L Murc L

Mdrc L

    

     



 

C. Stroke Recognition Step 
1. Normalization 

 For all diacritics, store the lines and curves representing 

them in vector of twelve elements as in symbol vector 

order. Also, for each element, put the number of the lines 

of that element (stroke) in the diacritic and store each 

vector in special name Hvname 

 

Table II stroke vector representation of diacritic 
STROKE/ 

DIACRITIC  

VL HL OL OR UC DC LC RC URC ULC DRC DLC 

HDAMH 0 0 0 1 0 0 0 0 0 1 0 0 

HFAT HA 0 0 0 1 0 0 0 0 0 0 0 0 

HHAMZH WASEL 0 0 0 0 0 1 0 0 0 1 0 1 

HJEM 0 1 0 0 0 1 0 0 0 0 0 1 

H KALA 2 2 0 0 0 0 2 0 0 0 0 0 

H KASRAH 0 0 0 1 0 0 0 0 0 0 0 0 

HLAM ALEF 0 1 1 0 0 0 0 1 1 0 0 0 

HMAD1 1 0 0 0 0 0 0 0 0 0 0 0 

HMAD2 0 0 0 0 1 1 0 0 0 0 0 0 

HMEM 1 1 0 0 0 1 0 0 0 0 0 0 

NONH 0 0 0 0 1 0 0 0 0 0 0 0 

SALAH  2 2 0 0 0 1 1 0 0 0 0 0 

SENH 0 0 0 0 2 0 0 0 0 0 0 1 

SHADHH 0 0 0 0 1 0 0 0 0 0 0 1 

MH   SHADH DAH 0 0 0 1 1 0 0 0 0 1 0 1 

SHADH FAT HA H 0 0 0 1 1 0 0 0 0 0 0 1 

SHADH KASRAHH 0 0 0 1 1 0 0 0 0 0 0 1 

SHADH TANWEEN H

DAM1 
0 0 0 2 1 0 0 0 0 2 0 1 

SHADH TANWEEN H

DAM2 

0 0 0 1 2 0 1 0 0 0 0 1 

SHADH TANWEEN H

DAM3 
0 0 0 0 1 0 1 1 1 0 0 2 

EEN SHADH TANWH

FATH 

0 0 0 2 1 0 0 0 0 0 0 1 

SHADH TANWEEN H

KASER 
0 0 0 2 1 0 0 0 0 0 0 1 

SOKON1H 0 0 0 0 1 1 0 0 0 0 0 0 

SOKON2H 0 0 0 0 0 0 1 1 0 0 0 0 

TANWEEN DAM 1H  0 0 0 2 0 0 0 0 0 2 0 0 

TANWEEN DAM 2H  0 0 0 1 0 1 0 0 0 0 0 0 

TANWEEN DAM3H  0 0 0 0 0 0 1 1 1 0 0 1 

TANWEEN FATHH  0 0 0 2 0 0 0 0 0 0 0 0 

TANWEEN KASERH  0 0 0 2 0 0 0 0 0 0 0 0 

WAWH 0 0 0 0 0 0 0 0 0 1 1 0 

YAAH 0 0 0 0 0 0 0 1 0 1 0 1 
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Then divide all vector elements by the total number of 

strokes (12) which are the total number of all lines and 

extra curves. This step is called normalizing, and it 

reduces the error and enhances both training and 

recognition results. As result of normalizing for 0,1,and 2 

are 0, .083, .17 in order.  

2. Data storing 

All vectors are stored in a database with the necessary 

data of diacritics such as  Arabic and English name, 

description, number of strokes, type of strokes, and the 

vector representing the diacritic. 

 

C. Diacritic classification 
1. Unknown diacritic input: 

Unknown diacritic to be recognized must be 

preprocessed using same steps from image processing in 

previous sections. 

2. Feature extraction 

Using our own programme, the new diacritic will be 

separated and divided into many strokes by finding the 

skeleton of the lines. After dividing the new diacritic into 

strokes, every stroke will be classified into one of the main 

curves and lines types. For each line represents part of 

the diacritic, find the most similar curve or line between 

the main kind, by taking the value of that line in all lines 

and curves' formulae, and find the highest value between 

them using the following formula : 

( 1) ( ( 1),( ( 1),( ( 1),( ( 1),

( ( 1),( ( 1),( ( 1),( ( 1),( ( 1),

( ( 1),( ( 1),( ( 1))

VL HL LL RL

UC DC LC RC ULC

DLC URC DRC

Line L MAX M L M L M L M L

M L M L M L M L M L

M L M L M L



 

For the new diacritics the lines and curves that represent 

it is stored in vector of twelve elements as in symbol 

vector order. Each element calculates the number of 

repetition for that element in the diacritic, and stores each 

vector in (UnKnowndiacritic). Then the vector will be 

normalized by dividing all vector elements by the total 

number of curves and lines.  

3. Data comparing: 

Calculating the similarity, by finding the most similar 

vector of the entire stored in database diacritics' vectors, 

comparing each and all element similarity using the 

following formulae: 

1 2

2 2 2

1 1 2 2 12 12

( ( , ), ( , ),.... ( , ))

( , ) 1 ( ) ( ) ...( )

1,2,3,..,31(number of vowels)

vowel vowel vowel vowel vowel voweli

i i i i

MAXIMUM S UK H S UK H S UK H

S B H XB XH XB XH XB XH

where i

      


 

 

D. Diacritic recognition 
The result will be one of the diacritics trained and 

stored. The unknown diacritic will be classified to the 

most similar group of diacritics from the previous step. 

 

IV. TESTING 
 

Fuzzy logic technique for pattern recognition were used 

for recognizing all Arabic diacritics such as single 

diacritics, double diacritics, triple diacritics, and Qur'an 

special diacritics. A total of 25 different diacritics in 31 

shapes are shown in table below. There were some errors 

in diacritic classification results because of the 

mismatching and misclassifying between fatha with 

kasrah, and tanweenfath with tanweenkaser. The error can 

be reduced by considering the diacritic position to the 

character to defer between the mismatched diacritics. The 

technique used a set of 31 different symbols representing 

all possible diacritics for training.  

For the purpose of testing, four diacritic sets were used. 

The first set consists of only the 31 trained diacritics, 

while the three other sets used the Arabic diacritics typed 

in three different Arabic fonts (Traditional Arabic, Arabic 

Transparent, and Nasekh) which are usually used in Qur'an 

text. The following (table III) shows diacritics, strokes, 

strokes' number, strokes' type, and diacritic strokes' vector 

for all diacritics. 

 

Table III  Diacritics name, strokes number, and diacritic 

strokes' vector in all diacritics 

Diacritic Name Strokes Diacritic Vector 

damh 2 < 0,0,0,1,0,0,0,0,0,1,0,0> 

Fat ha 1 <0,0,0,1,0,0,0,0,0,0,0,0> 

hamzhwasel 3 <0,0,0,0,0,1,0,0,0,1,0,1> 

jeem 3 <0,1,0,0,0,1,0,0,0,0,0,1> 

kala 6 <2,2,0,0,0,0,2,0,0,0,0,0> 

kasrah 1 < 0,0,0,1,0,0,0,0,0,0,0,0> 

Lamalef 4 <0,1,1,0,0,0,0,1,1,0,0,0> 

Mad1 1 <1,0,0,0,0,0,0,0,0,0,0,0> 

Mad2 2 <0,0,0,0,1,1,0,0,0,0,0,0> 

Mem 3 <1,1,0,0,0,1,0,0,0,0,0,0> 

noon 1 <0,0,0,0,1,0,0,0,0,0,0,0> 

sala 6 <2,2,0,0,0,1,1,0,0,0,0,0> 

sen 3 <0,0,0,0,2,0,0,0,0,0,0,1> 

shadh 2 <0,0,0,0,1,0,0,0,0,0,0,1> 

shad+damh 4 <0,0,0,1,1,0,0,0,0,1,0,1> 

shadh+fat ha 3 <0,0,0,1,1,0,0,0,0,0,0,1> 

shadh+kasra 3 <0,0,0,1,1,0,0,0,0,0,0,1> 

Shadda +tanween dam1 6 <0,0,0,2,1,0,0,0,0,2,0,1> 

Shadahtanween dam2 5 <0,0,0,1,2,0,1,0,0,0,0,1> 

Shadahtanween dam3 6 <0,0,0,0,1,0,1,1,1,0,0,2> 

Shadda +tanweenfath 4 <0,0,0,2,1,0,0,0,0,0,0,1> 

Shadda +tanweenkasr 4 <0,0,0,2,1,0,0,0,0,0,0,1> 

Sokon1 2 <0,0,0,0,1,1,0,0,0,0,0,0> 

Sokon2 2 <0,0,0,0,0,0,1,1,0,0,0,0> 

Tanwen dam1 4 <0,0,0,2,0,0,0,0,0,2,0,0> 

Tanwen dam2 3 <0,0,0,1,1,0,1,0,0,0,0,0> 

Tanwen dam3 4 <0,0,0,0,0,0,1,1,1,0,0,1> 

TanwenFath 2 <0,0,0,2,0,0,0,0,0,0,0,0> 

TanwenKaser 2 <0,0,0,2,0,0,0,0,0,0,0,0> 

waw 2 <0,0,0,0,0,0,0,0,0,1,1,0> 

yaa 3 <0,0,0,0,0,0,0,1,0,1,0,1> 

 



 

Copyright © 2017 IJECCE, All right reserved 

   67 

International Journal of Electronics Communication and Computer Engineering 

Volume 8, Issue 1, ISSN (Online): 2249–071X 
 

Table IV The recognition rate for all strokes in diacritics 

 

The previous  table ( table IV) shows the recognition 

rate for all strokes in diacritics. Diacritics composed of 

many different strokes such as horizontal lines, vertical 

lines, slopes, and curves. The table lists all 31 diacritics 

shapes with their names and number of strokes each 

diacritic consist of. The table also shows the number of 

strokes that been correctly recognized for each diacritic 

with recognition percentage for each diacritic. As shown 

strokes in 26 of the 31 different diacritic shapes have been 

correctly recognized while 5 of the 31 diacritics have some 

errors in recognizing some of the strokes representing the 

diacritics. The overall result of recognition was 95.6%. 

Recognition results for special and normal diacritics using 

fuzzy logic for pattern recognition adopted technique 

scored 97%, and for normal diacritics scored 94% because 

of the missing of classifying the fatha, with kasrah, and 

tanweenfath with tanweenkaser, which are the same 

diacritics but in different positions. Fatha and tanweenfath 

located in upper position while kasrah and tanweenkaser 

located in lower position with the same strokes that why 

they cannot be deferred from each other. Over all 

diacritics recognition scored the result scoring 95.6 %.  

 

V. CONCLUSION 
 

Regarding to test results which been shown and 

discussed it is concludes that using fuzzy logic for pattern 

recognition technique could be used to recognize  both 

Arabic and Quran diacritics or short haracat  with some 

regulations for strokes recognition and Quran special 

diacritics and it gives high recognition rate. 

 

VI. FUTURE WORK 
 

In addition to what has been proposed; some simples 

were discarded from the training of diacritics because they 

represent non-useful diacritics, or because they were 

written just for the decoration of Qur'an text. In future, 

work on those symbols could be included as a new 

category of non-useful or unpronounced diacritics, set in 

both training and recognition processes. 
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