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Degree Master of Engineering

Programme Electrical Engineering
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Thesis Advisor Asst.Prof. Songchai Weerathaweemas
ABSTRACT

In general printed matter or document, usually we see printed Thai characters in multi-font and
some size. In order to store or copies these printed Thai character document or article based on
computer for storing data automatically, thus, capability of analyzing characters in multi-fonts
and sizes is necessary for the recognition of printed Thai character.

The study submitted to this thesis proposes one method of the system pattern recognition of
printed Thai characters by using skeleton direction following of character. A printed Thai
character document is scanned by scanner to form the PCX-format binary picture file. The
scanned file is then sent to preprocessing procedure such as thinning, eliminating of redundant.
The number of skeletons of picture is block decomposed. The quantity of the block and direction
following of skeleton are used in rough sub-classification and in fine classification, respectively.
Each of the classified character is taken for assigning a code. Each code of character obtained will
be compared with the standard code to recognize the character.

The system has been tested with 3 fonts (AngsanaUPC, BrowalliaUPC and CordiaUPC) and 3
sizes (14, 16 and 18 point) taken from inkjet and laser printer by which total character of each set
of 11,520 is 23,040. Experimental of pattern recognition by programming written by TURBO
C++ Version 3.00 on Pentium at 100 Mhz show analyzing of that accurate rate is 92.65%, reject

1.3% and error 6.05% with an average time taken of 0.24 second per character.
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Abstract

This paper proposes the method of printed Thai character recognition by using skeleton direction
following. The document is input into the computer by using a scanner in PCX picture format. Each
character is separated, found skeleton and redundancy of elimination. Using the quantity of the block of
skeleton in rough classification and direction following of skeleton in fine classification for recognition.

The system has been tested with 3 font and 3 size about 3,960-characters show accurate rate 94.47 %,
reject 1.57 % and error 3.96 % with an average time taken of 0.36 second per character. Language used in

pattern recognition is Turbo C++ version 3.00 on AMD K6 at 233 MHz.
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Skeletonization of Binary Images by Segmentation
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o 1

UNAAED
- . an y ' Y

unauiidumsthieruedsnsuuduTasasunmmaasedi Taoms
utidunm Taomniiinsansegnimiaenesnifudunimdon oz
y . 1 T \ o '
wulanasummezgnadi e lundardounmdeovaniu dulasisn

. s ¥

amfmiysal  szifunseudadulassenwiamsluiazszuin
uARzTIUA gD AU

vinmsnAaInudu TasssunmawAsmsiiiaue niouiioudy
Bmaiinmun (2] Allegdy @uTaseaniwi ldaniniaguanuioz

natumsdszinana

Abstract

The skeleton of binary character image by segmentation, the considered
binary image is first decomposed into several smaller segments and the
skeleton is generated for each segment. The skelcton of the considered
image is linking inside or between the skeleton of segment. The performance
of the proposed algorithm is compared with existing algorithms.

Experimental results confirm the superiority of proposed approach.

Lumi |

nsvuduTasesenmeesssdy Tasmsuadunm. awunanui
Yhireil dhumsiivisannmassssaufitianun s lidugduuy
(ponuniform  width) Tudnwuzamvsaduasiluuueunsosuumn
uaw (horizontal run) UNUMTAITUIANMN (pixel) VOINSMNIHUN
(thinning) [1-2] :ﬁu?}ﬁaﬂ Tﬂu'lmfunaunsnmwﬁﬁmsmw:gnuﬂqaan
dudrunmdes (segment) FronsinsannsuonaIves B
woutaduveunn (contour) uamﬁn:rbumﬂdaun:gnﬂi'mfu"lu
nadeniudn duvaunmim dddegluglvonduvounm
wgmliuldegluziuuveanninasiduvoy (contour vector) ndnhun
wiinnmes Az mdmiumsaduduTnsshaduvey fomsidng
NNABSIFUYBY (matching contour vector) MUFugninesiduvey

. 5 e EATI) ‘v .
(matching vector adjustment) HAINNUULASHOINIADIITUYIUIZ QN

»

w13 11T 1A393 191TUUBY (contour skeleton generation) uazi¥eude
@ lnsas1aduvoy (skeleton linking) vamoluiazssnindmnmoos
Wi lutuneugaie dehi IiduTnssnnmitauysd
vinmsaaemd Taseseamaudsmsiinauy aSouiioud
S (2] Adegdu idulasei i 14 Anhmgunmns

:'mﬂumin's::mawﬁ

2. ey (definitions)

2.1 FHUHIHOY (horizontal run : r(xf,xf,yr,))
Sunuauumsmmuaivesganmluuuiuauiaeios 9 n
gaduiuil  (cF,y)  Woadawi (xR, y)  uesludumia
L L Nidhuanim dagalit | Frmnsodoumudas
(I!-lr)'l) 1 (X.l'+|sy|') . 4

[

Tubudu® & [31ide (j,by, e, ) MlAnwmaums (1)- (3)

by =i (i fli—1L)y=0uaz f(,j)=1 (i)
ey =i (i S, y=1 uaz f(i+l,/)=0 (2)
S )=1 dmiu b, < j<e )

A A o i . {I - o
o £ ADMNADISTAU [, ; , by uar g nJupvauu, und,

LA AR UTUAYR & AwdAy

(xiL!yj) («T,R,}’,-)

(I,'L_] Vi )\ * $‘/(x:;l'yr)

I 14—

pro———p = =t

sUT 1| dnvazvesiuuou

-
2.2 AN (degree : d‘.(Nu,Nu))
- A . v da v v ¥ a
Andidumsuaaata Snouvesiuidaduiu £ laq nudmuumie
! J - ed =
An3uM (up degree : N ) HAZNRAANHTBANTAN (down degree N, )
wu g 1 $u g BivdAadeduun | Sunasiifudanodiuan 2 Su

$u g Talidnsoiiu (1,2) w30 4 (12)
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2.3 uaon (block : b)) 3.1 MSINREUM (image segmentation)
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R Py ' e <
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) - § A j
2.4 KTHVDULIAMBMU (virtual contour) nmanm Idnssimnfauanyngavesnin 9ingUi 6 (a) nm e 7
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v a
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3.2 mm’s’mnnmaitﬁuﬁau (contour vectorization)
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