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Abstract: Optical character recognition with segmentation of isolated pattern and recognition of each pattern, at the same time the
relation between patterns are very important while translating document image into equivalent editable form. It is quite interesting
that the human learning process starts with word level recognition at the first instance and later improved up to the level of
isolated pattern and there relations in between Indic scripts are more specific and also unique due to a large number of convict
formations. The inter relations among various syllable may vary from script to script. Another important feature in this regard is
identified as zone information model which is adopted in a large number of attempts made by various researches. The present
work is aimed at exploring zone information with regard to text line and at the same time the statistical variation among word
pattern. The concept of differential profile which is used in the earlier literature will be explored for the analysis of word pattern in

southern scripts.
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l. INTRODUCTION

Most of the information that is available in the
world is in printed medium. This has hindered storing,
exchanging and processing of the information
electronically. Converting them into electronic medium is
time consuming, laborious and expensive as well. These
factors have motivated people to develop automated
systems to perform this task. Optical Character Recognition
is the process of converting scanned images of machine
printed or hand-written text into a computer processable
format. Though a great amount of work has been carried out
on middle zone extraction of Indian scripts, very few works
are reported in literature at script independent level. Also,
the great demand for automatic processing of multi-lingual
documents show that much more work needs to be carried
out on script independent level. So, this thesis focuses on
middle zone extraction of Telugu, Tamil, Kannada,
Malayalam, Bengali, Hindi and English scripts.

Research in Optical Character Recognition (OCR)
[1,2,3,4,5,6,7] is popular for its application potential in
banks, post-offices and defense organizations. Other
applications involve reading aid for the blind, library
automation, language processing and multi- media systems
design. They are proposed for Bangla script at text line level.
Bangla characters contain a horizontal line at the top of the
middle zone. This line is called matra. A.G.Ramakrishnan
and Kaushik Mahata [8] are proposed for Tamil text at line

level. They reported that the text lines of any Tamil text
will have three zones as upper, middle and lower zones.

A.S.Chandrasekhara Sastry, Satyaprasad Lanka,
P.Paul Clee and L.Pratap Reddy [9] are proposed for
Telugu text using statistical properties of peaks and
valleys of the profile vector. In this the horizontal profile
of a text line was first obtained and row with peak in the
first half is upper bound of middle zone. Find the slope of
the valley from the row with peak in lower half of profile
with respect to the successive row. The row with the
maximum slope of the valley is identified as the lower
bound of middle zone. M.C. Padma and P.A Vijaya [10]
are proposed for Kannada, Hindi and English languages.
They projected by partitioning the text line using the four
lines that are obtained from the top-profile and the
bottom-profile of each text line.

The present work focus on Matched word in a
line which is independent of the language in a document
image. Many languages that are involved from the Roman
culture and also indict valley civilization concentrated on
linear structures of various stroke based as well as curved
based components of an image. This is due to fact that
writing styles are found on stone bricks and palm leaves.
A common observation made these scripts during the
learning style of script which is defined as zones. Keeping
in a view of above perspective a generic method is
attempted in the present work while identifying zone
segmentation induces. Many algorithms adopted various
zone
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segmentation algorithms where as presented aim at unify
many of these approaches. Two models are proposed while
addressing this problem after analyzing the statistical
properties of the scripts of a whole line. Horizontal profile
(which reflects the above property) of a text line image is
considered as basis in the proposed segmentation approach.
Features like, peaks and valleys are adopted in the zone
identification process.

I1. LINE PROFILE VS WORD PROFILE

A. Zone Extraction Model
Top Zone

Top Base Line —T
Middle Zone
Bottom Base Line v v

Bottom Zone

Top Line

Bottom Line
Fig.1. Structure of a text line

B. Differential Profile Based Matched Word lIdentification
Algorithm

Stepl: Convert the RGB image into Gray scale image.

Step2: Extract horizontal profile vector for the text line
image.

Step3: Find the row with maximum value of black pixel
density and it is the line for dividing the profile in to two
halves along the length.

Step4: Find the slope with reference to the row in step3 to
rows of the first half of the profile.

Step5: Find the row with minimum value in step4 is marked
as Headline.

Step6: Find the slope with reference to the row in step3 to
rows of the second half of the profile.

Step7: Find the row with maximum value in step5 is marked
as Baseline.

Step8: Extract the Middle zone of the text line image.

Step9: Divide the line into words by using vertical profile
Stepl0: apply the steps 3-7 to extract middle zone of each
word

Stepl1: find the match words in the line

C. Difference Profile Based Matched Word ldentification
Algorithm

Stepl: Convert the RGB image into Gray scale image.

Step2: Extract horizontal profile vector for the text line
image.

Step3: Compute the linear difference of a profile.

Step4: Divide the linear difference of a profile vector two
halves along the length.

Step5: Find the row with peak in the first half of
difference profile vector is marked as Headline.

Step6: Find the row with valley in the second half of
difference profile vector is marked as Baseline.

Step7: Extract Middle zone of text line image.

Step8: Divide the line into words by using vertical profile
Step9: apply the steps 3-7 to extract middle zone of each
word

Step10: find the match words in the line.

I11. RESULTS

A. Evaluation Of Differential Profile

In this consider the Differential profile model in which
take valley in first part and peak in second part as
Headline and Baseline respectively is tested on various
font types with font size 12, 14, 16 and 19 of Telugu,
Tamil, Kannada, Malayalam, Bengali, Hindi and English
languages. Sample output images of above mentioned
languages text lines are shown in Fig:2-5 and details of
results obtained are tabulated in Table 1-4 respectively.

Input image

ANDO HETEO THRD. D) 28R 2AhHLDEBOD.
Telugu text line

Output:

o lr-mItE\IL-u'-l’d::b:tIHFI-:H'I':I?:\_':;E‘EI&-S?ﬁj;ﬂr&:t!lla?—‘[ﬂlr&l[tﬁ!
Middle zone of Telugu text line
“WATO Ay
Middle Zone Matched Word Of Telugu Text Line
SIS0 LR, et e Riot
Middle Zone Unmatched Word Of Telugu Text Line

Table .1: Middle Zone Extraction of Telugu Language
using Differential Profile

Font matc Base Head unma Total
size hed only only tched word
matc  matc S

hed hed
16 42 30 16 12 100
18 30 21 33 16 100
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AR (DRl 6BV BB A ®) MI0s VISR,

Malayalam text line

UET)chahol ET QUTTTOTIY WETTTT aliT ORI, ORI IR,
e Output:

& B haseonyy'

B sy R AVF LA ) 17018 =53] 19 21 B P
H vrmaiched m

o - Middle zone Of Malayalam Text Line
h e -
, “ Middle zone matched Word Of Malayalam Text Line

Middle zone Unmatched Word Of Malayalam Text Line

Fig. 2. Sample output images of Telugu text line.

Input Image Table. 3. Middle Zone Extraction of Malayalam
. . . - Language using Differential Profile
@ emienst Gumriler @Myl sl L &l
Tamil text line Font matche Base Head unmat  Total
Output: size d only only ched words
matche matche
. : . d d
Middle zone O.f Tarrul Text Line 16 23 27 26 24 100
;@@ﬁﬂ::ﬁﬁ: 18 43 1 13 43 100
Middle zone Matched Word Of Tamil Text Line =
Middle zone Unmatched Word Of Tamil Text Line
Table.2. Middle Zone Extraction of Tamil Language using .
Differential Profile @ Hrrid
Font matc Base Head wunma Total Bumares

size hed only only tched word ®

matc  matc S
hed hed
16 39 19 10 32 100
18 30 14 36 20 100 0 — —

]

Fig:4. Sample output images of Malayalam text line.
Input Image
Major League Baseball (MLB). Despite the
English text line

W masched
&0 W masenny
e
. e Middle zone Of English Text Line
Middle zone Matched Word Of English Text Line
il fontls W ﬁ
Fig. 3. Sample output images of Tamil text line.

Middle Zone Unmatched Word Of English Text Line
Table. 4. Middle Zone Extraction of English Language
using Differential Profile

Input Image
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Font match  Base Head unmat Total
size ed only only ched  words Font [ Matched | Base only |unmatched | Total
match match size |words matched words
ed ed =
16 46 5 26 23 100 16 |57 16 27 100
18 40 12 21 27 100 18 |37 14 29 100
W masctied &
(-] W casaonky
I ot oy
:;:;u:mc -

o1

Fig. 5. Sample output images of English text line ) ) ]
Fig. 6. Sample output images of Telugu text line.
Input Image
GE1Dcheha{lOel GNOUBALMM GO aR@] MOR. TUINDEISHIWIERI).

Malayalam text line

B. Evaluation Of Difference Profile

In this consider the first order linear difference
profile model in which take peak in first half and valley in
second half as Headline and Baseline respectively is tested
on various font types with font size 12, 14, 16 and 19 of
Telugu, Tamil, Kannada, Malayalam, Bengali, Hindi and
English languages. Sample output images of above
mentioned languages text lines are shown in Fig:6-9 and
details of results obtained are tabulated in Table 5-8
respectively.
Input Image
ANDO DETVO TR, DR WBD)H ©EHLDERIOD.
Telugu text line

el chaho TIGVET CRUTT UL IO CRRTITEIC A i tayT [ iie U IOVl O] To
Output:
Middle Zone Of Malayalam Text Line
SR DOmE SR e
Middle zone Matched Word Of Malayalam Text Line
s T a1 i0 T i 6 T4 818 T4 u A B 10 s

Middle Zone Unmatched Word Of Malayalam Text

Line

Table.6: Middle Zone Extraction of Malayalam
Language using Difference Profile

Output: Font  Match Base  unmat Total
o lr-J'i‘I-rnI:-ima:-ll'l_'-Il:ﬂ1':!1'[15I-E'El'ﬁf-aim}gﬂr&l.!l[amlmﬂ-.‘l[ﬂh SIZe ed Only Ched Words
Middle zone Of Telugu Text Line words  match
ed
16 12 42 46 100
Rudn et SALe  ZESST 18 63 28 9 100

Middle Zone Matched Word Of Telugu Text Line
RIS T 8 T TN T

Middle Zone Unmatched Word Of Telugu Text Line

Table. 5. Middle Zone Extraction of Telugu Language
using Difference Profile
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W vz et
B tmaw ooty

I Lt
- s

-
]
o
il oS

Fig. 7. Sample output images of Malayalam text line.
Input Image
AEEM Yl B A WY P @ 9 U
Output:
BT el h o]l = JITE] oty ther W Y

Table.7: Middle Zone Extraction of Hindi Language using

aEor  (MIEL

Middle Zone Unmatched Word Of English Text Line
Table.8. Middle Zone Extraction of English Language
using Difference Profile

Difference Profile

Font Matc

size hed
words

16 63

18 34

Base unmat Total
only ched  words
match

ed

24 13 100
il 15 100

b

I e e WA
H ok sl raachisst
[

[==rer——

-

Fig. 8. Sample output images of Hindi text line.

Input Image

Major League Baseball

English text line

ﬂF.Il'.'l-l=l'=.[!Il.l=-=ﬁ}=l=llrill-lﬂIlal-ilﬂﬂlljlis-lIl‘
Middle zone Of English Text Line

(MLB). Despite the

Tteague Baschait Despiter —the

Middle zone Matched Word Of English Text Line

Font | Matched | Base only [unmatched | Total
size |words |matched words
16 |70 12 18 100
18 |63 17 20 100
@ W salihed
B e e oy
e

Fig. 9. Sample output images of English text line.
Table.9.Percentage of Matched Words for Languages in

Differential profile

Langnages Percentage of matched words
TAMIL 33
ENGLISH 43
MATLAYAT AM 345
TELUGU 36

Table.10: Percentage of Matched Words for Languages

in Difference Profile

Languages Percentage of matched words
HINDI 483
ENGLISH 66.3
MALAYAT AM 57
TELUGU 373
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V. CONCLUSIONS

The present work focus on Matched word in a line
which is independent of the language in a document image.
Differential profile is the first model which analyzes the
pixel distribution with reference to the maxima. The
differential valley of the first half of the profile, differential
peak of the second half of the profile reflect the zone
separation in majority of the scripts. However this property
inconsistent with regard to font styles. The evaluation is
carried on 50 samples with an observed average matching
word efficiency of 43% english, 36% telugu, 33% tamil,
34.5% malayalam and respectively. The horizontal profile is
analyzed with an assumption that the profile reflects
variations of pixel distribution among successive rows of the
text line. Using this logic Difference profile algorithm is
proposed. The relative variations of pixel distribution among
the successive rows entire data is analyzed for each half of
the horizontal profile. Peak of the first half and valley of the
second half resulted in zone separation lines of top and
bottom respectively. Evaluation of this algorithm on the
same target samples is carried out with observed average
matching word efficiency of 66.5% english, 37.5% telugu,
48.5% hindi, 57% malayalam and respectively. Extension of
the proposed algorithm on the other languages with an
improvement up to 100% can be taken in future scope.
Statistical behavior of horizontal and vertical profiles can be
extended in the segmentation process of meaningful units of
the respective language is another task for future.
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