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Search Space Reduction for Farsi Printed Subwords
Recognition by Position of the Points and Signs

Esmail Miri, Seyyed Mohammad Razavi* & Nasser Mehrshad
Faculty of Electrical and computer Engineering, University of Birjand, Birjand, Iran

Abstract

In the field of the words recognition, three approaches of words isolation, the overall shape and combination
of them are used. Most optical recognition methods recognize the word based on break the word into its letters
and then recogniz them. This approach is faced some problems because of the letters isolation dificulties and
its recognition accurcy in texts with a low image quality. Therefore, an approach based on none separating
recognition could be useful in such cases.

In methods based on the overall shapes for subword recognition after extraction of subword features
usually these features are searched in the image dictionary created in the training phase. Therefore, by
considering that we are faced with massive amounts of classes, proposing ways to limit the scope of the search
are the main challenges in the overall shape methods. Thus, the information of the overall shape usually is
used to reduce the scope search in a hierarchical form.

In this paper, it is tried to reduce the search space of the subwords severely by using a simple and efficient
method. In training phase, training data is grouped based on the location of the points and signs, in the groups
where have more than 10 subwords, to reduce the search space, according to the number of elements in the
Oroup 0. CX d 12 1€ M PIE oF C ) 10 DINLA A0 CI'l d DI'O L £ 10 AKC D1ACE []

"‘ij * Corresponding author Ll Hloonge o gi¥

Y 2l ¥ 5,led VAN Jlu gy alllas poi @ \YAMN [0V el o5 @ VYNV 50 gu s @ VWAPIAN callis Loyl o 5 @

&


http://www.SId.ir

recognition phase, in the first step, by determining the width to height ratio of the subword (with signs and
without signs) and the position code of the points and signs, the search scope is limited to subwords with this
position code that are within the range of the ratios mentioned. This range would be accepted if the number
of subwords in this phasc is less than ten. Otherwisce, in the next step, by extracting the simple features of the
horizontal and vertical profiles of the subwords, the search space will be limited to a number of the closest
clusters to this subword that also satisfies the width-to-height ratio. By using the proposed method of this
paper, the search space has fallen to an acceptable level.

In this study, a database of 12700 subwords with five Lotus, Zar, Nazanin, Mitra and Yaghut fonts
scanned 400 dpi was used. The four Lotus, Zar, Nazanin and Mitra fonts were used in the training phase and
in the test phase, Yaghut font is uscd.

Keywords: Recognition, Farsi Typed Subwords, Search Space Reduction, Position of the Points and Symbols.
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(Figure-1): The main components of the proposed process
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(Figure-2): The structure of the proposed method
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(Table-1): The position of the syboles in a few sample subwords
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(Table-2): The position code of few subwords
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(Table-3): The position codes of the signs and their frequency in the subwords of the database

2 21 | 211 | 2111 | 221 [cwdle cuxdge oS
Slass o5 Sl 5 o=y o5 Slasy
2 212121 1 11222 1 22122 1
1 221111 1 12111 3 22211 4
1 221211 1 12112 4 22212 2
1 221212 1 12122 1 11111 13
1 221222 2 12222 1 11121 3
1 222121 2 21111 1 11112 11
1 112111 1 21112 3 11121 2
1 1122211 3 211211 1 111212 4
1 2112111 3 211212 2 111221 8
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(Figure-3): Extracting the feature from the body of subword,
White Shape: after the removal of symbols, Green Curve: The
profile of the subword, Red dots on the green Curve: Profile
features, Circles on the Green Curve: Sample Profiles from the
Profile (A: Top Profile features, and B: right Profile features).

YU By 5l ool zl il B (S5 :(F-Jguz)

Wgod olg 3
(Table-4): upper profile Extracted Features of the sample
subwords

272612627 (28129(29]29(29]29|29(29|29(29

2812828 | S| 3| 2|1 |2]|6|14]20(25|27(28

28|28 (28|28 |28(28|28(27 (2720|1817 |16( 14

131131211 (11| 1010|1111 |14 28|28 28]28

28|28 (28|28 (2828 (28|20 18|16|1l6|17(19]22

YU By o (5510 p aiged (s T :(B-Jgu)
(Table-5): Upper profile sampled Features

ladiges
=1yl

27 [ 29 |28 | 14|28 | 18 | 11 | 28( 28| 22

0.77(0.83]0.8/0.4]0.810.51(0.31] 0.8 0.8] 0.63 | 2 s 533

Ry Sl o)lsen gl oo ala>Me o5 sbles

Sl 45 (590,01 Ha3 0550 sla g ol &5luslay

el 28l (S5 M peplysn g 08 JuSy N ppa 15
odgi gl i dae M ol oS oS (o Joe Oj00 ’f

Y ol ¥ 5yl 1TAA Jlu

Ex3


http://www.SId.ir

&

o3lg ) diz odle o 9 idle b glai;l Ly o :(P— Jgu)

(Table-6): Width-to-Height ratio with and without symbols of few sample subword:
Vl § . 5-" v, ‘= <1 1 . :'l \J - P .V A : A ' “u.l !‘:aj! 14?" IE?:V °3|5’1)
2.73 2.02 345 2.12 2.53 2.25 125 | 146 | 1.15 e b
el 4 gy s
3.02 2.7 3.67 2.87 338 2.88 1.68 | 248 | 2.25 | oMo 5o

oflgyi S e (g 9 pidle b glai )l 4y Ly o 1(F— ST
(Figure-4): Width-to-1Ieight ratio with and without symbols of a subword
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(Figure-5): Limited space for sclected subwords
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(Table-7): The number of clusters and the number of members in different codes
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(Table-8): Mean variation of number of subword by changing the ratio of selected clusters to whole clusters for training data without
the width-to-height ratio limiter
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(Table-9): Coverage percentage and mean subword number variation with change in the ratio of selected clusters to total clusters for
test data without limitation of width to height ratio
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(Figure-6): Coverage percentage changes with cluster ratio changes in test data (without regard to the limitation of the ratio)
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(Figure-7): Moderate changes in the number of subwords limited by changes in the ratio of clusters in the test data
(without regard to the limitation of the ratio)
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(Table-10): Coverage percentage and mean number of subword variation by changing the ratio of selected clusters to
total clusters for training data
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(Table-11): Caverage percentage and mean number of subword variation by changing the ratio of selected clusters to total clusters for

test data
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(Figure-8): Coverage percentage variation by changing the ratio of selected clusters for test data
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(Figure-9): mcan number of subwords variation by changing the ratio of sclected clusters to total clusters for test data
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