
Page Segmentation in 
Urdu Nastalique OCR

Center for Language Engineering
Al- Khwarizmi Institute of Computer Sciences

University of Engineering and Technology, Lahore, Pakistan

Qasim Ali

qasim.ali@kics.edu.pk

29-September, 2014



6 0 1

�� ������ � �� اور ����م �� � �
�

� ادا ��� ����
��م ����ں �� ��

�
� �

�
�� �� �

�
� �� آ�

�
��ف �� ����

 �� �� � �
�

�� ��ر �� ���
�� �� �

�
�� �� ���

�
�

 �
�
� ان �� ��� �ت ��� ��� '� �ا �� وہ ���ف �� د�� اور ��

� �  د�� ��و
�

� �� � ا
�

� �� ��۔ ��رے ��گ ا � �
�
�� �� ��� ����� �� ��� �� ��۔ �� �� ��وں �� ��ف 

 � � ا�� �� �� �
�

� � � اور ���ادری �� ��گ اس ��ت �� ��
�

����
�� �� ��  �� � �� �� �

�
�� ��ں' �� ��

�
�

�ں �� آ� ��
� رو��

�
� اور اس �� ���

�
�� �� ���� � ان �� 

�
����

�� ��� � �� �� '�
�
�� �� �� ��� وہ ��

� �� �� ��
�

��
�

� �� �ں ��   ۔ و��
�

� ���
� ��رے ر��م �� ��۔ اس دوران �� � �

�
� � �� �

�
�� اداا� �� � �� ذر

� �� �� �
�

�� �� اور �� ' �� � � �� �د ر�� �ن ���� � ان �� در���
�

� و� �� �
�

� ���
��ں ��� �� ����

�
��

�
� � ��گ �

�
�ا�

�
�

��
�

��
�

� ����  �� � � ا���� �� �� �
�

���� آ� ��۔ ��  � �
�

� ��ا�
�
�ا�

�
�

Optical Character Recognition



Phases In OCR

1. Pre-processing

2. Classification and recognition

3. Post-processing



Nastalique Writing Style Complexities

چمچ چمچہ جمہوریہ نستعلیق
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Top Down Approach



Bottom Up Approach



Challenges In Two Column Segmentation



Layout Extraction

Scanned image of font size 14 Binarized version

725x1306 pixels down sampled to 182x109Resultant image after smearing



Layout Extraction

Page with two columnsPage with single column



Layout Extraction

White obstacle shown in grey colorPage with two columns



Layout Extraction

Page with single column

Color coded output of a text area



Accuracy – Text Extraction

Total Images 1,257

Total Gold Textual CCs 2,092,782

Noise CCs 931,522

Gold Textual CCs excluding noise 1,161,260

Computed Textual CCs 1,140,959

Matched Textual CCs 1,140,712

Accuracy of Text as Text 98.23%



Accuracy – Line Segmentation

Font Size Total Number of Lines Correct Number of Lines Accuracy

14 930 865 93.01%

16 820 758 92.44%

18 720 657 91.25%

20 570 439 77.02%

22 447 325 75.93%

24 700 659 94.14%

28 677 624 92.17%

32 775 679 87.61%

36 634 573 90.38%

40 519 443 85.36%



Layout Extraction Challenges

Half toner image of Font 22 Binarized version

Smeared version



Layout Extraction Challenges

Main body joined with figure

Resultant smeared image



Layout Extraction Challenges

Page Frame in Binarized version No White Obstacle detected

Lines merged with page frame and detected as figure


