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Fig. 1 The mathematical formula on the middle line
is skipped and there is no hidden text for the
formula.
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Fig. 2 The hidden text for mathematical formulae do
not have correct mathematical information.
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Fig. 3 The mathematical formula ³ ! log(( ³ ¡
i´ 0 ) ¡ 1 ) causes recognition errors of next char-
acters.

�«�Q�y�|
$ 3 �w�|
:�Ü ³ ! log(( ³ ¡ i´ 0)¡ 1) �U�æ�w

�Õ�”�µ�å� �ï�w
*���›�¡�’�d�|�f�w�™�w d �› (�q i �t

2



�æ���—PDF �¤�w�Â�©�µ�Ä	Ø�C�›�b�;�`�h�¹�®	Ë�•	��w�h�Š�w�ó�� PDF �J�¶�U	[��	{�¡�ˆ	��“�³�µ�Â�Ü

�Ý�Ý�^�d�h�“�| p �› P �q�Ý�Ý�^�d�”�q�M�O�Ý�Ý�¤�å�”

�›�¾�V�I�\�`�|�A�L�|�f�w���È	Ø�C�x�Ž�<�w�7�t�s�l

�o�`�‡�l�o�M�”�}

by ?-^l? g ((?-^o)"1) a n ( i aPPtying ...

�\�w�7�t�|�›�t�g�%�w��	{�t�S�M�o�|
:�Ü�w	Ø�C�›�˜

�”�\�q�U	Z�R�s�M�q�M�O�\�q�x�|�¹�®	Ë�•	��U�g�%�¶

�ð�›�¶�•�t�K�h�l�o�|�G�!�•�Ë�$�s�\�q�p�K�”�}

3. PDF �Ý�Ý�w�v�•

�\�w�³�µ�Â�Ü�x�| PDF �T�’�Â�©�µ�Ä	Ø�C�q�Ö�”�´

�h
þ�›�¨	Z�b�”�h�Š�t Ghostscript [5] �›�;�M�o�|�Ž�<

�w�v�•�p PDF �w�Ý�Ý�›�æ�O (
$ 4)�}�¤�Ó�é�·�µ�w	Ä

�I�s
†�Ì�x�™�w
…�p�æ�O :

�¢ 1 �£ PDF �T�’�Â�©�µ�Ä	Ø�C�›�Â�©�µ�Ä�Ñ�•� �ç

�w���p�¨	Z�b�”�}

�¢ 2 �£ PDF �T�’�Ö�”�´�h
þ�›�Ú�ç�½ TIFF ���Ü�w

�h
þ�Ñ�•� �ç�q�`�o
\
R�b�”�}

�¢ 3 �£ 
\
R�`�h�Ö�”�´�h
þ�› Infty �p�Ý�Ý�b�”�}

�¢ 4 �£ PDF �T�’�¨	Z�`�h�Â�©�µ�Ä	Ø�C�›�| Infty �w

�Ý�Ý�A�L�›�;�M�o
:�Ü�•�=�X�`�o�M�”�Â�©�µ�Ä�å�C�`

�o	.
Y�›�C�Q�o�M�X�}

�¢ 5 �£ 	.
Y�A�L�›�7	4�$�s�Ý�Ý�A�L�q�`�o	Z�—�b�”�}

�\�w	��O�p�b�;�b�”�w�x�| PDF �t�’�Š���‡�•�h�o

	m�s�Â�©�µ�Ä	Ø�C�w�ˆ�p�K�”�}�‘�l�o�| PDF �w�Ì�”

�´�ã�ï�•�|
\
R�M�O�›�ß�€�b�”
ž�A�x�s�M�`�|�Ë�t�x�|

�?�’�T�w�M�O�p�Â�©�µ�Ä	Ø�C�^�Q	��“	Z�d�•�y�|�0	Å

�x PDF �p�s�X�o�‹�Ï�˜�s�M�}�f�w
S�Ø�| PDF �U�Ë�l

�o�M�”���È�w�•�”�•�G�V�^�q�M�l�h���;�s	Ø�C�›�b�;

�b�”�\�q�x�p�V�s�M�}�Š	��O�w�›�Ã�$�s
æ
ü�x�|�™�t

	\�‚�” Word Matching Method �t�‘�l�o�|�o� �–�t

�Â�©�µ�Ä	Ø�C�q Infty �w�Ý�Ý�A�L�q�w�Ú�¿�½�ï�¬�›�æ

�M�|�0� �b�” Infty �w�Ý�Ý�A�L�w���È�ã���2
ª�› PDF

�w�Â�©�µ�Ä�t�Â�“�p�o�o�M�X�\�q�t�‘�“�|�Â�©�µ�Ä	Ø

�C�w	.
Y�t
ž�A�s	Ø�C�›
î�i�b�”�q�\�–�t�K�”�}�‡

�h�|�¡�ˆ	Í�[�w	q
j�t�è�¹�b�”�è� �ž�¢�Ä�t���`�o�x�|

PDF �p�w�è� �ž�¢�Ä (�¡�ˆ	Í�[	q
j ) �x�����s�X�|
¶

�o Infty �w�A�L�›�;�M�”�} Infty �w�è� �ž�¢�Ä�r
s�x�|

�,�Š�$�t�Ö�”�´�w�(	Í�T�’�È�<�t�²�T�l�o�| 2 �§�å�Ü

�p�K�•�y�§�å�Ü�–�t�|	q
j�›�m�Z�o�M�X�}�\�•�t�‘�l

�o�| PDF �w�¡�ˆ	Í�[	q�›�~
³�b�”�Ä�›
Â�l�o�M�”�}

4. PDF �T�’�w	Ø�C�¨	Z

PDF �T�’�¨	Z�b�”	Ø�C�x�|�Â�©�µ�Ä	Ø�C�q�Ö�”�´

�h
þ�w 2 �m�p�K�”�}�\�•�’�x PostScript � �ï�»�Ó�æ

�»�q�`�o�‘�X�;�M�’�•�” Ghostscript �›�Ì�¿�½�Ñ�•� 

�ç�T�’�z�|	Z�`�o�æ�˜�•�”�}

4. 1 �Â�©�µ�Ä	Ø�C�w�¨	Z

Ghostscript �›�z�|	Z�`�| PDF �T�’�Â�©�µ�Ä	Ø�C�›

ASCII �Â�©�µ�Ä�Ñ�•� �ç�q�`�o�¨	Z�b�”�}�¨	Z�`�h�Â

�©�µ�Ä�Ñ�•� �ç�¤�w���È�»�›�µ�Ö�”�µ�p
~�“
ü�Z�”�}


~�“
ü�Z�h�¤
æ
ü���È�»�› \ �o�  " �q�z�|�|�Â�©�µ�Ä

�Ñ�•� �ç�T�’�˜�’�•�”
¶�o�w \ �o�  " �›�æ�µ�Ä�q�`�o

�-�Ë�b�”�}�\�w�æ�µ�Ä�w�o� �q Infty �w�Ý�Ý�A�L�º�w

�o� �w�Ú�¿�½�ï�¬�›�æ�O�}

4. 2 �Ö�”�´�h
þ�w
\
R

Ghostscript �›�;�M�o PDF �T�’
¶�o�w�Ö�”�´�h
þ

�›�Ë�l�h 1 �m�w 600dpi 
(�� 2 �‹�Ú�ç�½ TIFF �h
þ�Ñ�•

� �ç�›
\
R�b�”�}�\�w
\
R�`�h�h
þ�Ñ�•� �ç�› Infty

�p�Ý�Ý�›�æ�O�}

5. Infty �w�Ý�Ý�A�L�q PDF �w�Â�©�µ�Ä
	Ø�C�›�;�M�h�7	4�Ý�Ý�A�L�w
\
R

PDF �T�’
\
R�^�•�h�h
þ�t�0�`�o�| Infty �x�è� 

�ž�¢�Ä�r
s�|���È�Ý�Ý�|
¯�Ý�Ý�|
:�Ü�Ý�Ý�›�æ�O�}��

�È�Ý�Ý�A�L�™�|�¤�o� �U�Â�©�µ�Ä
æ�p�K�”�T�|�f�O�p

�s�M�T�›�™�t
†�Ì�b�” Geometric Position Checking

�q�M�O	��O�›�;�M�o
Q�…�`�|�Â�©�µ�Ä
æ�p�s�M�o� �›


:�Ü
æ�q�`�o
:�Ü�Ï���r
s�b�”�}�\�w�r
s
æ�p�x�|��

�È�Ý�Ý�A�L�U�!�Ë�^�•�”�\�q�‹�K�”�h�Š [6]�|�r
s�™�‹

�O�°�S�|�Â�©�µ�Ä / 
:�Ü�w
Q���›�æ�O�}�\�w�Ý�Ý�A�L

�q�| PDF �T�’�w�Â�©�µ�Ä	Ø�C�›�;�M�o�7	4�$�s�Ý�Ý

�A�L�›
\
R�b�”�}�,�Š�$�t�x�|�Â�©�µ�Ä
æ�t�0�`�o�x

PDF �w�Â�©�µ�Ä�›�;�M�|
:�Ü
æ�t�0�`�o�x�| Infty �w

�Ý�Ý�A�L�›�;�M�”�U�| PDF �¤�w�Â�©�µ�Ä	Ø�C�w�¡�“�|

Infty �w�¡�Ý�Ý�›�ß�€�`�o�|�Ž�<�w	�	q�p
\
R�›�æ�O�}

�¢ 1 �£ �¡�Ý�Ý�t�‘�“�|�Š�R�Â�©�µ�Ä
æ�p�K�”�t�‹��

�˜�’�c�|
:�Ü
æ�q�`�o
~�“
ü�Z�’�•�h	Ô�ù�‹�ß�€�`�o�|

�°�t
¶�o�Â�©�µ�Ä
æ�q�ˆ�s�b�}�\�w�Ì�|
:�Ü�Ï���r
s

�w�A�L�|
ü
:�•
P

�|
p

�w�7�t�|	Í�<�w�Ï���›�Ë�m


:�Ü
æ�x�|�¡�l�o
:�Ü
æ�q�`�o
~�“
ü�Z�’�•�h
æ
ü�p

�x�s�M�q�`�o�|�7	4�$�s�Ý�Ý�A�L�q�`�o�>�;�b�”�}

�¢ 2 �£ �Â�©�µ�Ä
æ�w�¤�o�  w �t�0�`�o�|�0� �b�”

PDF �¤�w�o�  W �›�|
\
R�`�h�o� �æ�µ�Ä�w�¤�T�’

Word Matching Method �›�;�M�o�>���b�”�}�\�w�Ì�|

PDF �¤�t�0� �b�”�o� �U�_�m�T�’�s�T�l�h�Ý�Ý�A�L

�º�w�o� �t�m�M�o�x�| PDF �¤�p�=�X�`�h�o� �p�K�”

�q�`�|�7	4�$�s�Ý�Ý�A�L�t�C�Q�”�}

3



�?� 	Ø�C�è	ô�¶�q�æ���½ xxxx/xx Vol. Jxx{D No. xx

�¢ 3 �£ �0� �b�”�o�  W �U�_�m�T�l�h�Ý�Ý�A�L�¤�w

�o�  w �w�¤���È c �w�Ž
€�ã���2
ª�›�|�o�  W �w�¤��

�È C �t�0�`�o�Â�“�p�o�o�M�X�}

�¢ 4 �£ �2
ª�U�Â�“�p�o�’�•�h PDF �¤�w�o�  W �t

�0�`�o�| Geometric Position Checking �›�;�M�o�Â�©

�µ�Ä
æ�p�K�”�T
Q���b�”�} W �U�Â�©�µ�Ä
æ�p�K�”�q


Q���^�•�h	Ô�ù�| W �›�7	4�$�s�Ý�Ý�A�L�q�`�o�>�;

�b�”�}�Â�©�µ�Ä
æ�p�x�s�M�q
Q���^�•�h	Ô�ù�| W �t�0

� �b�” Infty �w�Ý�Ý�A�L w �›�7	4�$�s�Ý�Ý�A�L�q�`�o

�>�;�`�|�6�S�|�Â�©�µ�Ä
æ / 
:�Ü
æ�w
~�“
ü�Z�q�|
:

�Ü�Ï���r
s�›�æ�O�}

�Ž	Í�w�7�t�`�o�| PDF �w�Â�©�µ�Ä�t�0�`�o Word

Matching Method �›�;�M�o Infty �w�Ý�Ý�A�L�q�0� 

�^�d�|�Ž
€�ã���2
ª�›
î�i�`�o�| PDF �¤�w�o� �U�&


~�s�Â�©�µ�Ä	Ø�C�p�K�”�T�r�O�T
Q���b�”�}�o� �t�0

�b�”�Â�©�µ�Ä	Ø�C�U�&
~�p�s�M�q
Q���^�•�h	Ô�ù�x�|

Infty �w�Ý�Ý�A�L�›�;�M�| PDF �w�Â�©�µ�Ä	Ø�C�w	.
Y

�q�|
:�Ü	Ø�C�w�’�Š���ˆ�›�æ�O�}


$ 4 PDF �w�Ý�Ý�Ó�é�·�µ
Fig. 4 Outline of PDF recognition process.

5. 1 Geometric Position Checking

���È�Ý�Ý�™�|�¤���È�x�Ž
€�ã���2
ª�›�Ë�m�}�¤���È

�t�0�`�o�|�f�w�•�”�›�Ã�| top line �| center line �| base

line �| bottom line �U
*���^�•�”�}�›���t�|	–���È�w

`t' �t�0�`�o�x�| t-top line �U�{�Š�’�•�” (
$ 5 �€	° )�}

�\�•�’�w�›�Ã�”�x���È	��–�t�>	��`�h�|���È�w�ô�^�t

�0�b�”�›�Ã�”�w
z�›�;�M�o
*���`�|
:�Ü�Ï���r
s�p�‹

�–�;�^�•�” [6]�}�Ë�t�|�¤�æ�¤�w���È�w�•�”�›�Ã�T�’

��
:�>�p�|�f�w�æ
¶�.�w�•�”�›�Ã�U
*���^�•�”�} Infty

�w�Ý�Ý�p�U�ô�M�\�q�T�’�|�æ�¤�w���È�U�K�”���S�K�•

�y�|�f�w�•�”�›�Ã�x	ô�T�p�V�”�‹�q�s�”�}


$ 5 ���È�w�•�”�›�Ã
Fig. 5 Position features of a character.

�\�•�’�w�•�”�›�Ã�w�º�| base line �›�;�M�o�|�¤�o� 

�U�Â�©�µ�Ä�p�K�”�T�|�f�O�p�s�M�T�›�Ð�‚�”�}�o� �¤

�w�¤���È c �t�0�`�o�|�f�w�Ž
€�ã���w�<
æ�w y �2
ª�›

b(c) �q�`�|�æ L 
¶�.�w base line �› base(L ) �q�b�”�q�|

jb(c) ¡ base(L )j > T G �s�”���È c �U�o� �¤�t���O�`�h

	Ô�ù�|�f�w�o� �x�Â�©�µ�Ä�p�x�s�M�|�q
Q���b�”�}�\

�\�p TG �x�¢�‹�p�|�æ L �w�•�”�›�Ã top line �| bottom

line �›�f�•�g�• top(L )�| bottom(L ) �q�b�”�q�|

TG :=
jbottom(L ) ¡ top(L )j + 16

16

�q�&�g�$�t���[�^�•�h�‹�p�K�”�}�s�S�| 600dpi �w�h


þ�t�S�M�o�| jbottom(L ) ¡ top(L )j �w�‹�x 100 ���S�p

�K�”�}�b�s�˜�j�|�o� �º�w�¤���È�U�æ�w�Õ�”�µ�å� �ï

	Í�t���œ�p�M�”�T�›�Ð�‚�|�f�O�p�K�”�s�’�y�|�f�w

�o� �x�Â�©�µ�Ä�p�K�”�q
Q�…�b�”�}�f�O�p�s�M�s�’

�y�|�4�Q�È�q�M�l�h
:�Ü�Ï���›�Ë�m�q�¥�˜�•�”�w�p�|

�Â�©�µ�Ä�p�x�s�M�q
Q�…�b�”�}�\�w	��O�› Geometric

Position Checking �q�z�•�}

5. 2 Word Matching Method

�¤�æ�t�S�M�o�|���È�Ý�Ý�A�L�w�»�›�|�í
(�•�|�Â�©

�µ�Ä
æ�q
:�Ü
æ�w�¥�è�p�à
~�l�o \ �o�  " �q�b�”�}�\

�w�Ý�Ý�A�L�º�w�o� �t�0� �`�h�o� �›�| PDF �T�’�¨

	Z�`�h�o� �æ�µ�Ä�º�T�’�|�Ž�<�w�Ú�¿�½�ï�¬	��O�›�;

�M�o�s�`	Z�b�} Infty �x�q�.�q� �»�æ�¿�«�.�›�à���`�o

�Ý�Ý�›�æ�O�U�|�\�w�Ú�¿�½�ï�¬�t�S�M�o�x�|�f�•�’�›

�‰�°�¹�`�o�|�o	m�s���È�»�‰�œ�q�`�o	r�g�›�æ�O�}�‡

�h�|
:�¶�G�ø�s�r�w�›	��s���È�x�|�Ì�¿�«�µ�å�¿�³�á

`n' �t�”�V�õ�Q�o���È�»�›
\
R�b�”�}

5. 2. 1 �ì
¶�Ú�¿�½�ï�¬�t�‘�”�Ý�Ý�A�L�w�¬��

�Ý�Ý�A�L�¤�w�o�  wi �t�0�`�o�|���È�»�q�`�o�ì
¶

�t�°�•�b�”�o�  Wp �› PDF �T�’�¨	Z�`�h�o� �æ�µ�Ä

�w�¤�T�’�_�m�Z�o�M�X�}�ì
¶�t�°�•�b�”�o�  Wp �U��

�O�`�h	Ô�ù�| Wp �w�¤���È�t�0�`�o wi �w�¤���È�w�ã

���2
ª�›	q�t�Â�“�p�o�h�‹�w�7	4�$�s�Ý�Ý�A�L�q�b�”�}

�\�•�x�A�Á wi �q�‰�a�‹�w�t�s�”�w�p�|�º
æ�$�t�x wi

�›�f�w�‡�‡�7	4�$�s�Ý�Ý�A�L�q�`�o�;�M�”�}�Ý�Ý�A�L

�¤�w�o�  wi �x�|�è� �ž�¢�Ä�r
s�~�æ
~�“
ü�Z�A�L�t

	j�a�o�|�,�Š�$�t�x�æ�x	Í�T�’	q�t�|�o� �x�æ�¤�w�(

�T�’�È�•
Þ�*�`�o�M�X�}�\�w�Ì�| wi �t�0�`�o�|�o� �æ

�µ�Ä�¤�t
ó
:�w�ì
¶�°�•�b�”�o� �U���O�`�h	Ô�ù�|�‡

�c�|�¤�ì
¶�°�•�b�”�o�  Wp �t�0�`�o�|�Ž�<�w�7�t�`

�o�|�ì
¶�°�•�S NM (wi ; Wp ) �›�{�Š�”�}

�¢ 1 �£ wi �w 1 �m
²�t�K�”�o�  wi ¡ 1 �q�|�o� �æ�µ�Ä

�º�p Wp �w 1 �m
²�t�K�”�o�  Wp¡ 1 �q�›
z�±�b�”�}

4



�æ���—PDF �¤�w�Â�©�µ�Ä	Ø�C�›�b�;�`�h�¹�®	Ë�•	��w�h�Š�w�ó�� PDF �J�¶�U	[��	{�¡�ˆ	��“�³�µ�Â�Ü

�¢ 2 �£ �‹�`�| wi ¡ 1 �q Wp¡ 1 �U�6�S�ì
¶�t�°�•�`�h

	Ô�ù�| wi ¡ 1 �w���È
:�› NP �t�C�Q�”�}�\�\�p�| NP

�x
²�M�²�t�ì
¶�°�•�`�h���È
:�w�§�¢�ï�»�q�`�|	s�8

�‹�x 0 �q�b�”�}�Ë�t wi ¡ 1 �w 1 �m
²�t�K�”�o�  wi ¡ 2

�q�| Wp¡ 1 �w 1 �m
²�t�K�”�o�  Wp¡ 2 �q�›
z�±�`�|�\

�•�’�‹�ì
¶�t�°�•�`�h	Ô�ù�| wi ¡ 2 �w���È
:�› NP �t

�C�Q�”�}

�¢ 3 �£ �\�w�7�t�`�o�|�Ý�Ý�A�L�¤�w�o�  wi �w n �x


²�w�o�  wi ¡ n �q�| PDF �T�’�w�o� �æ�µ�Ä�¤�w�o� 

Wp �w n �x
²�w�o�  Wp¡ n �U�ì
¶�t�°�•�b�”���|
²�t

�^�T�w�…�“�s�U�’�| wi ¡ n �w���È
:�› NP �t�C�‰�`�o

�M�X�}

�¢ 4 �£ �‰�7�t�`�o�| wi �w n �x�™�–�w�o�  wi + n �t

�m�M�o�‹�| Wp+ n �q�ì
¶�°�•�b�”���|�™�–�t�h�r�“�s

�U�’�| wi + n �w���È
:�›�|�™�–�M�²�t�ì
¶�°�•�`�h��

�È
:�w�§�¢�ï�» NN �t�C�‰�`�o�M�X�}

�¢ 5 �£ �Ý�Ý�A�L�¤�w�o�  wi �w
²�™�p�|�0� �b�” PDF

�¤�w�o� �æ�µ�Ä�w�o� �q�ì
¶�°�•�b�”�o� �w���È
:�w

�ù�-�›�|�ì
¶�°�•�S�q�`�o NM (wi ; Wp ) := NP + NN

�q���Š�”�}

�Í�t�| wi �t�0� �b�” PDF �¤�w�o� �x�|

NM (wi ) := max f NM (wi ; Wp )jWp �x wi �q�ì
¶�°�• g

�q���Š�h�Ì�t�| NM (wi ) = NM (wi ; W (i )) �›�)�Q�”

PDF �w�o� �æ�µ�Ä�¤�w�o� �q�`�| W (i ) �q	{�X�\�q�t

�b�”�}�\�•�’�o� 
z�±�w	r�g�p�x�|�o� �æ�µ�Ä�º�w	q


$ 6 N M (w i ; W p ) �w�™�¯ . �\�w
$�p�x�|�¤�Ø�¿�«�µ�x�o
� �›
¯�b�}

Fig. 6 Meanings of N M (w i ; W p ). Each box stands
for a word.


j�x�| PDF �¤�w�•�”�x�ß�€�d�c�|�o�t�æ�µ�Ä�¤�w	q


j�w�ˆ�›�;�M�”�}�\�•�x�| PDF �¤�w�æ�w	q
j�w���§

�M�›
Ý���`�o�M�”�}

5. 2. 2 �¬���`�h�o� �w
²�™�t�K�”�o� �w�Ú�¿�½

�ï�¬

�ì
¶�Ú�¿�½�ï�¬�t�‘�l�o�¬���`�h�o� �w
²�|�‹�`�X

�x�™�–�t�K�”�Ý�Ý�A�L�¤�w�o�  wi �q�b�”�} wi �t�0�`

�o�| PDF �w�o� �æ�µ�Ä�¤�w�o�  Wp �›�Ž�<�w�M�O�p

�{�Š�” :

�¢ 1 �£ wi �w 1 �m
²�w�o�  wi ¡ 1 �U�¬���`�o�M�h	Ô

�ù�| wi ¡ 1 �q�ì
¶�°�•�b�”�o�  W (i ¡ 1) �w 1 �m�™�–

�w�o� �› Wp �q�b�”�}

�¢ 2 �£ wi �w 1 �m�™�–�w�o�  wi +1 �U�¬���`�o�M�h	Ô

�ù�| W (i + 1) �w 1 �m
²�w�o� �› Wp �q�b�”�}

�¢ 3 �£ wi �w
²�™�w�o�  wi ¡ 1 �q wi +1 �w�†�M�q�‹�¬

���`�o�M�h	Ô�ù�|

Wp =

8
>>>>>><

>>>>>>:

NM (wi ¡ 1) >= NM (wi +1 )

) W (i ¡ 1) �w 1 �m�™�–�w�o�  ;

NM (wi ¡ 1) < N M (wi +1 )

) W (i + 1) �w 1 �m
²�w�o�  :

�Ž	Í�t�‘�l�o�{�Š�h Wp �q wi �›�ˆ�$�-�h�O�›�;�M�h

�Ú�¿�½�ï�¬ (DP �Ú�¿�½�ï�¬ ) �t�T�Z�|�f�w�Ú�¿�½�ï�¬

�w�¯�µ�Ä�U�| wi �q Wp �t�‘�l�o���‡�”�¢�‹�‘�“�‹	–

�^�Z�•�y�| Wp �› wi �t�0� �b�”�o� �q�b�”�}

�Ý�Ý�A�L�¤�w�o�  w �q PDF �¤�w�o�  W �w DP

�Ú�¿�½�ï�¬�q�f�w�¯�µ�Ä CDP (w; W ) �x�Ž�<�w	�	q�p

�{�Š�” :

�¢ 1 �£ w �q W �w���È
:�U�‰�a N �x�p�K�”	Ô�ù�| w

�¤�w i 
j�è�w���È�› ci �| W �¤�w i 
j�è�w���È�› Ci �q

�`�h�Ì�|
¶�o�w i = 1 ; ¢ ¢ ¢; N �t�0�`�o�| ci �q Ci �U�‰

�a���È�p�K�”�T�|�¨�Å���È�p�K�l�h	Ô�ù�|�¨�Å���È�ß�€

�`�h�o� �w�°�•�q�`�o�|�\�w�Ì�w�¯�µ�Ä CDP (w; W )

�› 0 �q�b�”�}�\�\�p�;�M�o�M�”�¨�Å���È�w
Ê�ˆ�ù�˜�d

�›�|
¯ 1 �t�Ô�b�}�\�\�p�°�•�`�s�T�l�h	Ô�ù�x�Í�w	r

�g�t� �”�}

�¢ 2 �£ w �w���È
:�› n�| W �w���È
:�› N �q�b�”�}

i = 1 ; ¢ ¢ ¢; n �q I = 1 ; ¢ ¢ ¢; N �t�0�`�o�| w �w i ��

�È�è�‡�p�q W �w I ���È�è�‡�p�w�Ú�¿�½�ï�¬�¯�µ�Ä

CDP (i; I ) �›�Ž�<�p���[�b�” ;

CDP (0; 0) = 0 ; CDP (1; 0) = CDP (0; 1) = 1 ;

CDP (i; I ) = min

8
>><

>>:

CDP (i ¡ 1; I ) + 1 ;

CDP (i; I ¡ 1) + 1 ;

CDP (i ¡ 1; I ¡ 1) + C(i; I )

9
>>=

>>;
:

�\�\�p�| C(i; I ) �x w �w i 
j�è�w���È ci �q W �w I 
j
�è�w���È CI �q�w
z�±�¯�µ�Ä�p�|

C(i; I ) =

8
>>>>>><

>>>>>>:

0; ci �q CI �U�¨�Å���È�p�K�” ;

0; ci �w�Ý�Ý�A�L�w�H 3 �©�4�‡�p�t ;
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�q W �w N ���È�è�‡�p�w�Ú�¿�½�ï�¬�¯�µ�Ä CDP (n; N )

5



�?� 	Ø�C�è	ô�¶�q�æ���½ xxxx/xx Vol. Jxx{D No. xx

(c, C), (s, S), (v, V), (w, W), (x, X), (z, Z)

(1, l ( 	–���È�w�¤�ç ))

(0 ( 
:�È�w�¸�é ), O ( �G���È�w�¦�” ), o ( 	–���È�w�¦�” ))

( ¡ ( �Ú� �Æ�µ ), - ( �Ë� �Ñ�ï ), { ( �é�ï�¬�Ë� �Ñ�ï ))


¯ 1 �¨�Å���È�w
Ê�ˆ�ù�˜�d
Table 1 Sets of simillar characters.

�›�o� 
¶�.�w�Ú�¿�½�ï�¬�¯�µ�Ä CDP (w; W ) �q�b�”�}

�Í�t�|�\�w CDP (w; W ) �U�Ž�<�p���Š�”�¢�‹ TDP �‘

�“	–�^�Z�•�y w �t�0� �b�” PDF �¤�w�o� �› W �q

�b�” . �Ë�t�|�o�  w �w���È
:�U 6 �Ž�<�q�y�M	Ô�ù�x�|

CDP (w; W ) �U�¢�‹ TDP �Ž	Í�p�K�l�o�‹�| T 0
DP �‘�“

	–�^�Z�•�y�| w �t�0� �b�” PDF �¤�w�o� �› W �q�b

�” . �\�\�p�¢�‹ TDP ; T 0
DP �x�|

TDP := min
�

4;
maxf n; N g

3

�
; T 0

DP :=
maxf n; N g

2
;

�q�`�o�M�”�}

5. 2. 3 �’�“�w�¬���`�o�M�s�M�o� �w�Ú�¿�½�ï�¬

�\�\�‡�p�w�Ú�¿�½�ï�¬�t�‘�l�o�|�0� �b�”�o� �U�_

�m�T�’�s�T�l�h�Ý�Ý�A�L�¤�w�o�  w �w�º�|���È
:�U 4

�Ž	Í�w�o� �t�0�`�o�|�‡�i�0� �b�”�o� �w�>�‡�l�o�M

�s�M PDF �w�o� �æ�µ�Ä�¤�w�o� �w�¤�p�|

CDP (w; W ) = min f CDP (w; W 0)j

jN (w) ¡ N (W 0)j <= 2g;

�q�s�” W �›�_�m�Z�”�}�\�\�p CDP �x 5. 2. 2 �p���[

�`�h�Ú�¿�½�ï�¬�¯�µ�Ä�p�| N (w) �• N (W 0) �x�f�•�g

�•�|�o�  w �q W 0 �w���È
:�q�b�”�} CDP (w; W ) �U�Ž

�<�w�¢�‹ T 00
DP �‘�“	–�^�Z�•�y�| w �t�0� �b�” PDF �¤

�w�o� �› W �q�b�” ;

T 00
DP := min

�
max

�
2;

N (w)
3

�
;

N (w)
2

�
:

�Ž	Í�t�S�M�o�‹ PDF �w�o� �æ�µ�Ä�¤�t�0� �b�”�o� 

�U�_�m�T�’�s�T�l�h�Ý�Ý�A�L�¤�w�o� �x�| PDF �¤�p

�=�X�`�o�M�”�o� �p�K�”�q�`�o�|�7	4�$�s���È�Ý�Ý�A

�L�q�`�o�’�`�o�S�X�}

5. 2. 4 PDF �T�’�¨	Z�`�h���È�•�w�Ž
€�ã���w�Â

�“�p�o

�Ú�¿�½�ï �¬ �t �‘�l�o �0 � 
Ç �Z �’ �• �h �o �  �w �Ö�ž

(w; W ) �t�0�`�o�|�r�j �’ �›�7	4�$�s�Ý�Ý�A�L�q�b

�”�T�›
Q�…�b�”�} PDF �¤�w�o�  W �w�¤���È C �t�0�`

�o�|�Ú�¿�½�ï�¬�w�A�L�T�’�|�Ý�Ý�A�L�¤�w�o�  w �w�¤

�w���È�w�Ž
€�ã���2
ª�›�Â�“�p�o�o�M�X�}�Â�“�p�o�’

�•�h�Ž
€�ã���2
ª�q�| C �w���È	��›�;�M�o Geometric

Position Checking �p W �U�Â�©�µ�Ä
æ�t�s�“�O�”�T
Q

�…�`�|�Â�©�µ�Ä
æ�p�K�”�q�s�•�y�| W �›�7	4�$�s�Ý�Ý

�A�L�q�`�o�>�;�b�”�} W �w�¤���È�t�0�b�”�Ž
€�ã���2


ª�w�Â�“�p�o�M�x�Ž�<�w�è�“�p�K�” : w �¤�w���È c �q

W �¤�w���È C �q�w�0� �U 1:1 �p�K�”	Ô�ù : �\�w	Ô�ù�|

�o	m�t c �w�Ž
€�ã���› C �t�f�w�‡�‡�Â�“�p�o�”�} w �¤

�w
ó
:�w���È f ci ; ¢ ¢ ¢; ci + n g �U�| W �¤�w 1 ���È C p �t

�0� �`�o�M�”	Ô�ù : Cp �w�Ž
€�ã���›�| f ci ; ¢ ¢ ¢; ci + n g

�w�¤���È�w�Ž
€�ã���w�è�q�b�”�} w �¤�w�
�m�w���È ci

�U�| W �¤�w
ó
:�w���È f C p ; ¢ ¢ ¢; C p + n g �t�0� �`�o

�M�”	Ô�ù : �¤ Cq 2 f Cp ; ¢ ¢ ¢; Cp+ n g �w�Ž
€�ã���x�| c

�w�Ž
€�ã���›	N�t n + 1 �s
ü�`�h�ã���w q 
j�è�w�ã��

�q�b�”�}�Ž	Í�w�7�t�`�o�| PDF �¤�w�¤�o� �w���È�t

�0�`�o�Ž
€�ã���›�Â�“�p�o�o�M�X�}

5. 3 
:�Ü
æ
ü�w�Ý�Ý

	Í�G�w�Ú�¿�½�ï�¬	r�g�t�‘�l�o�Ý�Ý�A�L�U�!�Ë�^�•

�o�M�”�D�ó
Q�U�K�”�w�p�|�6�S�|
:�Ü�r
s�›�æ�M�|
:

�Ü
æ�p�K�”�T�f�O�p�s�M�T�w
Q�…�›�æ�O�}
:�Ü�p�K�”

�q
Q�…�^�•�h
æ
ü�x
:�Ü�r
s�t�‘�l�o�|�Ë�t�Ý�Ý�A�L

�w�!�Ë�U�æ�˜�•�”�U�|�Â�©�µ�Ä
æ
ü�t���`�o�x�|�Ú�¿

�½�ï�¬�t�‘�”	.
Y�w�A�L�U�Ý�Ý�w�7	4�A�L�q�`�o�;�M

�’�•�”�}

6. �Ý�Ý�A�L�w	Z�—

�Ž	Í�t�‘�l�o
\
R�^�•�h�Ý�Ý�A�L�›�6�|�i�h
þ�t�’

�Š���ˆ�|�Â�©�µ�Ä	Ø�C�›�Ë�l�h PDF �›
\
R�b�”�}�\�w

�Ì�|
:�Ü�x Infty �t�‘�“
:�¶�G�ø�•
:�Ü�Ï���‹�Ý�Ý�^

�•�o�M�”�w�p�|�f�w	Ø�C�x LATEX �•�| MathML �p�’

�Š���‡�•�| PDF �º�w
:�Ü�w�¡�ˆ	Í�[�‹�D�ó�q�s�”�}�\

�•�t�‘�“�|
:�Ü�w	Ø�C�U�’�Š���‡�•�o�M�s�M PDF �t�|


:�Ü�w	Ø�C�›�’�Š���‰�\�q�U�p�V�|�‘�“�ž�«�·�³�Ï�æ

�Â�Ÿ�w�ô�M PDF �›�×�ˆ�$�t
\
R�b�”�\�q�U�p�V�”�}

7. 
°�A�î�g�q�A�L

�Š�³�µ�Â�Ü�w
°�A�›�æ�O�h�Š�t�| OCR �t�‘�l�o
\


R�^�•�h PDF �›�6�Ý�Ý�b�”�\�q�t�‘�l�o�|�r�w���S

PDF �t���‡�•�”�Â�©�µ�Ä	Ø�C�w
^�S�U	Í�U�”�w�T�›

�Ð�‚�h�}�M�O�q�`�o�x�‡�c�|�f�‘�U���È�Ý�Ý�³�µ�Â�Ü

�s�w
°�A�›�æ�O�h�Š�t�Ï�™�`�h�|
Y�r�Ã�”�»�Õ�”�µ [7]

�›�;�M�h�}�\�w
Y�r�Ã�”�»�Õ�”�µ�x�| 600dpi �p�µ�©�ß

�ï�^�•�h��	{�h
þ�|�¤���È�w�Ž
€�ã���|���È�Ý�Ý�|��

�È	��s�r�w
Y�r�|
:�Ü�w�Ï���q�M�l�h	Ø�C�›�Ë�l�o�M

�”�}�f�w�¤�w��	{�h
þ�›�| ABBY FineReader 7.0 �›

�;�M�o�Ý�Ý�`�|�A�L�›�Â�©�µ�Ä	Ø�C�›�Ë�m PDF �q�`

�o	Z�—�`�h�} FineReader �x�ó� �i�Z�p�s�X�|�7�‘�s

6



�æ���—PDF �¤�w�Â�©�µ�Ä	Ø�C�›�b�;�`�h�¹�®	Ë�•	��w�h�Š�w�ó�� PDF �J�¶�U	[��	{�¡�ˆ	��“�³�µ�Â�Ü

�ä�”�é�¿�Í�t� �w��	{�›
‡	×�t�ô�M
^�S�p�Ý�Ý�b�”�\

�q�U	Z�R�” OCR �³�µ�Â�Ü�p�K�”�U�|
:�Ü�t���`�o�x


‡	×�t���o�s�‹�w�Ž�Ž�Ý�Ý�b�”�\�q�U�p�V�s�M�}�\�•

�›
:�Ü�Ý�Ý�›�`�o�M�s�M�°
`�$�s�Â�©�µ�Ä	Ø�C�›�Ë�l

�h PDF �w�î�g�±�ï�Ó�ç�q�`�o�;�M�|
Y�r�Ã�”�»�Õ�”

�µ�q
z�±�`�|�Ý�Ý�p�›�{�Š�h�}�Í�t�|�Š�³�µ�Â�Ü�t�|

�\�w
\
R�`�h PDF �›�6�Ý�Ý�^�d�|�f�w�Ý�Ý�p�›�{�Š

�h�}�\�\�p�w�Ý�Ý�p�q�x�|
Y�r�Ã�”�»�Õ�”�µ�U�Ë�m�¤

���È�w�ã���2
ª�t�0�`�o�|�Ý�Ý�A�L�¤�w�‰�a�ã���2
ª

�t�K�”���È�U�s�`�Z�•�y
Y�r�p�K�”�q�§�¢�ï�Ä�`�|�f

�•�›
¶�.�w���È
:�p�Â�l�h�‹�w�q�`�o�M�”�}

���s�w
°�A�î�g�p�x�|
Y�r�Ã�”�»�Õ�”�µ�¤�w
:�¶�v

�½ 15 �m�q�­�J	{ 1 �m�T�’ 13 ��	{ (531 �Ö�”�´ ) �›�;�M

�h�}�\�•�’�t�x 787,421���È�|�º�Â�©�µ�Ä
æ 621,998

���È�|
:�Ü
æ 165,423���È�U���‡�•�o�M�”�}

�\�\�p�î�g�±�ï�Ó�ç PDF �w
Y�r�p (�Ý�Ý�p ) �›�{�Š

�”�M�t�‹�|�Š�Ý�Ý	��O�q�‰�7�t PDF �T�’�¨	Z�`�h�Â

�©�µ�Ä	Ø�C�›�;�M�h�}�`�T�`�s�U�’�|
Y�r�Ã�”�»�Õ�”

�µ�q
z�±�b�”�t�x�|�¤���È�w�Ž
€�ã���U
ž�A�q�s�l�o

�X�”�}�f�\�p�| Infty �t�‘�l�o�Ý�Ý�`�h�A�L�q PDF

�T�’�¨	Z�`�h�Â�©�µ�Ä	Ø�C�q�›�|
Œ�t	\�‚�h Word

Matching Method �›�;�M�o�Ú�¿�½�ï�¬�›�æ�O�}�\�w

�Ì�|�Â�©�µ�Ä
æ�t�S�M�o�x�| PDF �T�’�¨	Z�`�h���È

�›	×�t�7	4�A�L�q�b�”�\�q�t�‘�l�o�|�0� �b�” Infty

�w�Ý�Ý�A�L�t�K�”�Ž
€�ã���2
ª�› PDF �T�’�¨	Z�`�h

���È�t�Â�“�p�o�”�}�\�w�7�t�`�o PDF �¤�w�Â�©�µ�Ä

	Ø�C�t�Ž
€�ã���2
ª�å�C�`�|
Y�r�Ã�”�»�Õ�”�µ�q�w
z

�±�›�æ�M�|�Ý�Ý�p�›�‰	Z�`�h�}�‡�h�| PDF �T�’�¨	Z

�^�•�”�Â�©�µ�Ä�x ASCII ���È�t�v�’�•�”�w�p�|
z�±

�0	Å�x ASCII ���È�q�`�|�Ë�t�|�Ý�Ý�•�à���U�É�`�M�|

�:�¨ (" ' , . ` ) �‹�0	Å�T�’	†�V�| ASCII ���È�i�Z

�p�x�à���p�V�s�M�|�Ú� �Æ�µ�G�ø `¡ ' �q�Ë� �Ñ�ï `-' �x

�‰�°�¹�`�h�}

�Ž	Í�w�7�t�`�o�|�‡�c
\
R�`�h�î�g�±�ï�Ó�ç�w�Ý�Ý

�p�›�|�Â�©�µ�Ä
æ (TEXT) �w�ˆ�{�Š�h�}�Í�t�| Infty

�p�|�î�g�±�ï�Ó�ç�›�’�Š���‡�•�o�M�”�Â�©�µ�Ä	Ø�C

�›�–�;�d�c�t�| PDF �›�h
þ�q�`�o�w�ˆ�Ý�Ý�`�h�Ý�Ý

�p�›�|�‰�7�w�‰	Z�,	j�p�Â�©�µ�Ä
æ (TEXT) �|
:�Ü


æ (MATH) �|�f�`�o�†�M�›���Š�h
¶�.�w�Ý�Ý�p (TO-

TAL) �›�{�Š�h�}�7�™�t�|�‰�7�w�,	j�p�î�g�±�ï�Ó�ç

�w PDF �w�Â�©�µ�Ä	Ø�C�›�;�M�o�| Infty �p�6�Ý�Ý�`

�h�Ì�w�Ý�Ý�p�›�Â�©�µ�Ä
æ�|
:�Ü
æ�|
¶�.�w�Ý�Ý�p�›

�{�Š�h�}�f�w�A�L�›
¯ 2 �t�Ô�b�}

�\�w
°�A�î�g�¤�| FineReader �p
\
R�`�h�î�g�±�ï

�Ó�ç PDF �t�x�Ž�<�w�7�s�¡�Ý�Ý�w���²�U�ˆ�’�•�h :

�¢ 1 �£ 
:�Ü�›���‰
æ
ü�U�è� �ž�¢�Ä�r
s�w�M�t
$�q

�Ý�Ý�^�•�o�`�‡�M�|�f�w�¤�t�K�”�Â�©�µ�Ä
æ�w���È�U

�Ý�Ý�^�•�o�M�s�M�|

�¢ 2 �£ �Ý�Ý�t�–�;�b�”�t� 	Ø�C�U
:�Ü�t�‘�l�o�Z�^

�•�”�|���U�Å�o�M�”���È�| `o' �q `O', `w' �q `W' �s�r�|

�U
:�Ü�w�Ú�™�t�K�”�q�|	–���È�U�G���È�q�Ý�Ý�^�•�o

�`�‡�O�}

�¢ 3 �£ 	N�t
z�±�$�G�V�s
:�Ü�U�K�”�q�|�æ�w�G�V�^

�w	��˜�›�¡�“�|�f�w�™�w���È�Ý�Ý�U
Y�¬�t�æ�˜�•�s�M

(
$ 3)�}

�\�•�‘�“�|
:�Ü�U�Â�©�µ�Ä
æ�w���È�Ý�Ý�t�î�M�t�q�è

�¹�›�)�Q�o�M�”�\�q�U�¬�T�Š�’�•�h�}


¯ 2 �t�S�M�o�|�î�g�±�ï�Ó�ç�w�i�‘�w�Ý�Ý�p (
^�S )

�q�|�Â�©�µ�Ä	Ø�C�›�b�;�`�h�Ý�Ý�p�›�_�”�q�| Infty �t

�‘�”�6�Ý�Ý�t�‘�l�o�|
:�Ü	Ø�C�w
Ç�C�i�Z�p�s�X�|�Â

�©�µ�Ä
æ�w�Ý�Ý�p�‹�²	Í�`�o�M�”�\�q�U
ü�T�”�}�`�T

�`�s�U�’�|�Â�©�µ�Ä	Ø�C�›�b�;�`�s�T�l�h	Ô�ù�q�|�Â

�©�µ�Ä	Ø�C�›�b�;�`�h	Ô�ù�›
z�±�b�”�q�|�Â�©�µ�Ä
æ

�w�Ý�Ý�p�w�²	Í�U�_�’�•�”�U�|
:�Ü
æ�w�Ý�Ý�p�U�X�j

�o�`�‡�l�o�M�”�}�\�•�x	��t�|�Ú�¿�½�ï�¬�w�A�L�|
:

�Ü
æ�t�S�M�o�|�7	4�$�s�Ý�Ý�A�L�q�`�o PDF �w�Â�©

�µ�Ä	Ø�C�w�M�w�A�L�U�–�˜�•�o�`�‡�l�h�\�q�t�‘�”�}

�«�›�•�[�”�q�| \ q0 = dqmodI Y " �q�M�O�Ü�U�| Infty

�p�x�|�V�j�œ�q�Ý�Ý�^�•�o�M�h�}�°�M�| PDF �¤�p�x�|

\q'=dgmod/y" �q�s�l�o�M�h�}�\�•�U�|�Ú�¿�½�ï�¬�w

�M�t�| Infty �w�Ý�Ý�A�L�w�¤�t `q' �w�H 2 �©�4�q�`�o�|

`g' �U�| `I' �w�H 2 �©�4�q�`�o `/' �U�Ö�l�o�M�h�h�Š�t�|

DP �¯�µ�Ä�U�¢�‹�Ž�<�t�s�“�| PDF �w�Â�©�µ�Ä�U�>�;

�^�•�o�`�‡�M�|�A�L�| \ q0 = dgmod=y" �q�Ý�Ý�^�•�o

�`�‡�l�h�}�\�w�7�t PDF �¤�w�Â�©�µ�Ä�U�¡�l�o�M�o

�‹�|�Ý�Ý�©�4�¤�t���È�U�K�•�y�|�Ý�Ý�A�L�q�`�o�>�;

�^�•�o�`�‡�O�ð�J�U�K�l�h�}

�å�C�î�g�q�`�o�|�Â�©�µ�Ä
æ�t���`�o�x�¡�“�w�s�M

PDF �t�0�`�o�|
:�Ü	Ø�C�›�’�Š���‰�è�$�p�–�;�b�”

	Ô�ù�›
Ý���`�o�|	Í�G�w�î�g�p�‹�–�;�`�h
Y�r�Ã�”�»

�Õ�”�µ�T�’
\
R�`�h PDF �›�Š�³�µ�Â�Ü�p�‹�O�°�S�Ý

�Ý�`�|�f�w�Ý�Ý�p�›�����`�h�}�\�w
\
R�`�h PDF �p

�x�|
:�Ü�x LATEX �w�¯�Ú�ï�Å�p�G	\�^�•�o�M�”�} PDF

�w�Â�©�µ�Ä�›�b�;�`�o�Ý�Ý�`�h	Ô�ù�|�Â�©�µ�Ä
æ�|
:

�Ü
æ�ž�t�Ý�Ý�p 100%�›�Ô�`�|�\�w�î�g�t�S�M�o�x�|


Y�`�X�Ö�l�o�M�”�Â�©�µ�Ä
æ�w	Ø�C�›�H�^�c�|
:�Ü�›

�’�Š���‰�\�q�t
R�­�`�o�M�h�}

�¡�ˆ	Í�[	q�w�~
³�t�m�M�o���”�$�s
°�A�x�æ�l�o�M

7



�?� 	Ø�C�è	ô�¶�q�æ���½ xxxx/xx Vol. Jxx{D No. xx

TOTAL TEXT MATH

Sample PDF { 99.75% {

Recognition without text 99.18% 99.71% 97.18%

Recognition using text 99.22% 99.79% 97.09%


¯ 2 �i�w PDF �w�Ý�Ý�p�q�| PDF �w�Â�©�µ�Ä	Ø�C�›�b
�;�`�s�T�l�h	Ô�ù�q�b�;�`�h	Ô�ù�w�Ý�Ý�p�}

Table 2 Recognition rates of original PDFs, recogni-
tion witout text information and recognition
usgin text information.

�s�M�U�|�î�M�t
�
Í�^�•�o�M�” PDF �›�Š�³�µ�Â�Ü�p

�Ý�Ý�`�o
z�±�`�h�q�\�–�|�Ž�<�w�7�s���²�U�_�’�•�h�}

�‡�c�|
:�Ü�t�‘�l�o�¾�V�I�\�^�•�”�¡�ˆ	Í�[	q�w�Z�•

�t���`�o�|�«�Q�y
:�Ü�U	Í�<�w�æ�q���a�l�o�`�‡�l�o

�M�”	Ô�ù�x�|�„�…
Y�`�X�æ
ü�Z�U�æ�˜�•�|
Y�`�M	q
j

�t	.
Y�^�•�o�M�h�}�‡�h�|�Ÿ�s�”�è� �ž�¢�Ä�¤�w�Ò

�é�¿�«�w�Â�©�µ�Ä�U���_�“�ù�l�o�M�”�7�s�|�Ã�z�s	Ô

�ù�t���`�o�‹�|�V�j�œ�q�Ò�é�¿�«�›
ü�Z�o	Z�—�`�o�M

�h�}�\�•�’�x�Ý�Ý�w�M�t PDF �¤�w�¡�ˆ	Í�[	q	‚�›�–

�˜�c�| Infty �w�è� �ž�¢�Ä�r
s�A�L�w�ˆ�›�;�M�h�Ä�U	Í

	��X�‡�M�h�T�’�p�K�”�U�|�i�‘�V�j�œ�q PDF �t�»�¬


Ç�Z [2] �^�•�o�S�“�|�m�«�U
…�w	4�˜�“�t
à�Ö�^�•�”

�s�r�|
Y�`�M�¡�ˆ	Í�[	q�t�s�l�o�M�o�” PDF �›�Ý�Ý

�t�T�Z�h	Ô�ù�| Infty �t�‘�”�¡�ˆ	Í�[	q�U�&�;�^�•�o

�`�‡�M�|�m�«�U��	{�¤�t
à�Ö�^�•�o�`�‡�l�o�|�T�Q�l

�o�¡�ˆ	Í�[	q�›�q�X�b�”�q�M�O	Ô�ù�‹�K�l�h�}�\�•�x�|

Infty �w�è� �ž�¢�Ä�r
s�U�|�h
þ�¤�w�•�”�t�‘�l�o	q


j�›�>���b�”�h�Š�i�q�¥�˜�•�”�}

8. �S �˜ �“ �t

���s�| PDF �T�’	��“	Z�`�h�Â�©�µ�Ä	Ø�C�q�| PDF

�›�h
þ�q�`�o�Ý�Ý�`�h�Ý�Ý�A�L�›
Ê�ˆ�ù�˜�d�”�\�q�t

�‘�“�|�‘�“
^�S�w�ô�M	Ø�C�› PDF �T�’�˜�”�³�µ�Â�Ü

�w���Š�q�f�w	��O�|�Ë�t�x�|
°�A�î�g�‹�æ�l�h�}�7��

�w�Ý�Ý�³�µ�Â�Ü�t�‘�l�o
\
R�`�h PDF �›�6�Ý�Ý�b�”

�\�q�t�‘�“�|�Š�³�µ�Â�Ü�U PDF �¤�w
:�Ü
æ
ü�t�Â�©

�µ�Ä	Ø�C�›�å�C�b�”�i�Z�p�s�X�|
:�Ü	*�%�w���È�w�¡

�Ý�Ý�‹�K�”���S	.
Y�b�”�\�q�›�Ô�`�h�}�\�w�³�µ�Â�Ü

�U���™�b�”� �ï�»�”�Ñ�£� �µ�›�;�M�o�|���o�t
:�Ü�›

���œ�i PDF �›�Ý�Ý�^�d�|
:�Ü�w	Ø�C�›�Ë�h�s�M PDF

�T�’�|
:�Ü�w	Ø�C�›�‹�l�h PDF �›
\
R�b�”�\�q�U�D

�ó�p�K�”�}�`�T�`�s�U�’�|���s PDF �T�’�¨	Z�`�h�Â

�©�µ�Ä	Ø�C�x�| Ghostscript �w�;�ó�›�b�;�`�o�| ASCII

�Â�©�µ�Ä�Ñ�•� �ç�T�’�˜�”�w�p�| PDF �¤�t�K�”�Ñ�¥

�ï�Ä�•�|�•�”�q�M�l�h���;�s	Ø�C�x�–�;�b�”�\�q�U	Z

�R�s�T�l�h�}���™�| PDF �T�’�Ú
€	Ø�C�›	��˜�b�”�7

�t�b�•�y�|�Ý�Ý�p�i�Z�p�s�X�|�¡�ˆ	Í�[	q�t�è�¹�b�”

�è� �ž�¢�Ä�r
s�t�S�M�o�‹�|�‘�“�G�V�s�®�L�U�˜�’�•

�”�q�8�4�p�V�”�}
°�A�î�g�p�‹�|
:�Ü
æ�w�Ý�Ý�t�S�M

�o�x�|�Š	��O�w�q�è�¹�U�Ç�T�t�_�’�•�|�\�•�›�~
³�b

�”�t�x�|�Ú�¿�½�ï�¬�w�0	Å�q�s�”�o� �w�_�Ú�`�• DP

�Ú�¿�½�ï�¬�w�M�w�¯�µ�Ä
ƒ���w�_�Ú�`�s�r�U
ž�A�p�K

�”�}�‡�h�|�¡�ˆ	Í�[	q�w�~
³�t�m�M�o�‹�| \ �&
~�s�¡

�ˆ	Í�[	q " �›�ß�€�`�h�è� �ž�¢�Ä�r
s�w�~�‘�U
ž�A�i

�q�¥�˜�•�”�}���s�x�ó� ��	{�w�ˆ�Ý�Ý�0	Å�q�`�h�U�|

���™�|�›�t�Ô�Š� �•�w�&�;�›�î
÷�`�o�M�V�h�M�}

�� �Y

[1] �I�%�)�õ , \ �¹�®	Ë�•	��w Windows �Í�¹�¯�ï�t�|� �ï�»�”

�É�¿�Ä�b�;�~�¶	6	Ý�¯ ," � �q�æ
S�O
����q�›	��­�­
ï�ù�Z

�€	t�C��	{ D-190, 2003.

[2] �b�Š�Ò�Ë �I�%�)�õ , �µ�«�æ�”�ï�æ�”�¼�t�‘�” PDF ��	{�•

�w�ž�«�·�³�Ï�æ�Â�Ÿ�t�m�M�o , �Î�á�”�Ú�ï� �ï�»�Ñ�£�”�µ

�¶�q�Z�€�C��	B vol.5, no.5, 2004.

[3] \Web Content Accessibility Guidelines 2.0,"

http://www.w3.org/TR/2006/WD-WCAG20-20060427/

[4] M. Suzuki, F. Tamari, R. Fukuda, S. Uchida,

T. Kanahori, \INFTY | An Integrated OCR System

for Mathematical Documents", ACM Symposium on

Document Engineering , pp.95{104, 2003

[5] \Ghostscript, Ghostview and GSview,"

http://www.cs.wisc.edu/ » ghost/

[6] Y. Eto and M. Suzuki, \Mathematical formula recog-

nition using virtual link network," Proc. ICDAR ,

pp.762{767, 2001.

[7] M. Suzuki, S. Uchida and A. Nomura, \A Ground-

Truthed Mathematical Character and Symbol Image

Database", Proceedings of 8th International Con-

ference on Document Analysis and Recognition , IC-

DAR 2005,pp.675{679, Seoul, Korea.

�¢��
R xx �å xx �D xx �Ô	!
Ç�£

�Ú�‡ �b�8

1997 �,�•�G�¶�g�¶
æ���} 2002 �Ý	-�G�¶
:�g�¶�Z�€�J
$�œ�]

���o�•	��˜�™�@�¶�}�‰�å�|�œ�þ�U	[�y�8�G�¶	Ë�•	��ô�s�­�­�·

�ï�»�”	•	��} 2003 
:�g�¶
$�œ�}�q�O�|�œ�þ�U	[�G�¶	Ë�•	��ô

�s�­�­�Z�€�§�	�·�ï�»�”	•�­	$�}	��t�¹�®	Ë�•	��§�	�³�µ�Â�Ü

�‰
C�t	H�Ä�}

�³�æ 	£�è �¢
Y�»�£

1969 �˜�N�G�¶�g�¶
æ���} 1971 �˜�N�G�¶�G�¶�Ã�g�¶�Z�€�J	.

�œ�]��	.�ƒ�}�‰�å�|�˜�N�G�¶�G�¶�Ã�g�¶�Z�€�J
$�œ�]��
��¶�}

1973 �Ñ�å�ï�µ
S
Î�…
…�y�¶
\�q�`�o�I
ù�|�Í�æ�G�¶�H 11 
æ


:�¶�J
$�œ�a���} 1975 �Ñ�å�ï�µ���q�J�¶�Z�€�·�ï�»�”�Z�€�»�}

1977 Doctorat d'Etat µes Sciences ( �Í�æ�G�¶ VII) �}�‰�å�|�Ý

	-�G�¶�»�¶
æ�è�£�}�q�O�|�Ý	-�G�¶�G�¶�Ã
:�g�¶�Z�€�Ã�­	$�}

NPO �O
��±� �¤�ï�µ�~�ž�«�·�³�Ï�æ�Â�Ÿ�~�É�¿�Ä�E
¯�g�Ä�}	�

�t�|���!
:��
:�r
s�|�E
:�2�?�|�Ù�å�|�J�¶�U	[��	{�Ý�Ý�|�¹

�®	Ë�•	��§�	�³�µ�Â�Ü�‰
C�t	H�Ä�}�?� 	Ø�C�è	ô�¶�q�~�Ô�Š
:

�¶�q�~	Ø�C	r�g�¶�q�q�»�}

8



Abstract The awareness of Web Accessibility is widely spreading to society, but then a lot of contents

are provided as PDF ¯les on the Web. In provided PDF ¯les, information of characters is not embedded

in the proper reading order [2]. Information of mathematical formulae is rarely embedded in an accessible

way. A scienti¯c PDF document generated by OCR system often has many recognition errors caused by

mathematical formulae. Therefore, it is very di±cult to read that scienti¯c PDF documents correctly for

visually impaired people. In this report, we present a system which can provide high-quality and accessi-

ble document information of a scienti¯c PDF documents, especially containing mathematical formulae, by

correcting recognition results of PDF's printed images with extracted character information from the PDF

documents. We show experimental results in order to evaluate the system.

Key words Visually Impaired People, Web Accessibility, PDF Accessibility, OCR, Mathematical For-

mula Recognition


