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Baseline Estimation [3] 
 Learning-based Approach  
 DB generation (based on 5 pixel) [8] 
 Pre-processing : Horizontal Normalization 
 Baseline –relevant feature extraction  

 
 

 
          
Evaluation  
 
 
 
 
 
 
 
 
Future Work 
 Hough transform technique to extract the 
horizontal line segments 

 Locating the holes 
 Rotating the image to find the peak 
 PAW  

 

Used Databases 
  IFN/ENIT [4] 

 CENPARMI 
 Documents [2] 

 Words [5] 
 Cheques [6] 

Main Component Extraction  
 Middle line locating  
 Morphological Reconstruction 
 
 
Evaluation  
 
 
 
Future Work 
Use some heuristic rules  
 

Touching Analysis  
 Database generated from CENPARMI word 
DB, IFN/ENIT, CENPARMI cheque DB 

 3 Classes: ascender, descender and baseline 
touching   

Future Work 
 Develop a classifier to identify the type of 
touching. 

 Detect segment point 

 
Final Shape Letter Recognizer  

ث   ق  ف ه   ط   ن  ك   ح   م  ع  ص  س ىل      ـه  
 15 Classes 
 Support Vector Machine (SVM ) 
Future Work 
Final Shape Letter 
extraction  

 Evaluation  
 Detection Rate (DR) 

 
 
 
 
 Recognition Accuracy (RA) 

 
 
 
 Performance Metric (FM) 
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Introduction 
Extracting main units from a handwritten 
document is an essential pre-processing step 
for two reasons [7]:  
(1)Text recognition methods 
letter-based and word-based 
(2)Word-spotting or content-based image re-
trieval techniques 

Most of the techniques in handwritten docu-
ment retrieval and recognition will fail if the 
texts are wrongly segmented into words. 
However, sometimes the cause of failure in 
Arabic-related methods is the incorrectly 
segmented text into sub words or Parts of Ar-
abic Word (PAWs). 

 
 
 

Objectives 
 Holistic  Segmentation (Word) 
 Semi-Holistic  Segmentation (PAW) 

 
Challenges  
(1) Lack of well defined boundaries  
(2) Touching words 
(3) Touching PAWs  
 
          (1) 
 
 
 
          (2)               (3)                                    

   
 

 
Previous Works 

Approach  
Utilize the knowledge of Arabic Writing  

 
 
Methodology [1]  

Shape-based Analysis for Segmentation of Arabic Handwritten Text 

Intra 
Word 
Gap 

Inter 
Word 
Gap 

Skeletonization Pre-segmentation 

Main Component 
Extraction 

CC Detection  

FSL Recognition End-shape 
Detection 

Baseline  
Estimation 

Touching  
Analysis 

NonEnd 
Word 

End  
Word 

# images Performance 

20 87.5% 

Class error in pixels Percentage 

One word <=5 47.21 % 

<=10 90.39 % 

Two words <=5 18.15 % 

<=10 30.70 % 

Three 
words 

<=5 15.22 % 

<=10 47.28 % 

DR = o2o/N 

N is the count of ground-truth elements 
o2o is the number of one-to-one matches 

RA = o2o/M 

M is the count of result elements 

Result 

 

First 
PAW 

Second 
PAW 

System Type No. Images Image Type Result 

Threshold  106-200 IFN/ENIT 66-91 
Classification  100 Document 60  

Scaling  5 Document 71.5-97.5  

Center of Convex Hull 
Projection  


