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The objective of this thesis is to present 2 novel method, called multi-class
principal components.analysis (MCPCA), for Thai optical character recognition(Thai
OCR}. The method is'based an the original principal components analysis (PCA) for
Thai OCR. The 0ﬁgina1 PCA reduces the onginal data to smaller size data. It has the
advantage of compact representation of data by linear transformation and reduction of
unimportant features. However, PCA lacks of discriminative power. The proposed
MCPCA possesses strong dis:;rim'rna‘tﬁre-power by constructing several sets of
principal components, each forone class of data. Each set is the representative for the
corresponding class of data. However, constructing several sets of principal
components consumes lot of resources and computational time, We propose four
methods for determining-the-appropriale-number-ofprincipal components for each
class. The expedmental results show that our proposed methods provide higher

accuracy than the original PCA for Thai OCR.
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2.1.1 nMsaAszasnlaznaugdinny (Principle components analysis) [1, 2]
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nsdasviesAlsenaudidnunszinunisansuauiiadeyainal s Tamdlunig

o

17 a

Amiteyalddauasiilszanininangaau Ingldinatianisulasifideyaimadu g

a

seuuiinlnd Tnafndayaneiaien (Projection) astulnuaAlsenau&1Atywsn (First

o

L . = . P -
principle component axis) NHFAIANNLLILIIN (variance) WNNGA wNueeALlsznaL

o o o
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2.1.1.1 NMSWUNATNTAL QAL AZLNAS NG LA T

ma‘mmmmm“rﬁﬁm?ﬁ (mean vector) — MX WAZLNFTNT LA T e (covariance
matrix) - C, Sanessnssifannsdamindng a, apuazALENT a, 90 19N
uiaznwagianmed X dauawiniu N (N = a,xa,) Taeidi N ﬁaﬁmquammwﬁwm (lu
amiseil wniRes X duunaviail 32x82+1,024) | ninaddaya X -azgnizessiariuiily
meaé’i‘uuﬁi X, AU X, 138 X={X, X, ..., X_} m@mmmmﬁmmﬁﬂ M, WAZLNFIN
TAuaGaud C fifawn NXN Aunasldmnuaunis (2.1) uaz (2.2) Auasu

]
X (2.1)
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2.1.1.2 NSUILNASND bALNULANLARS

ansEndlauaBaud C Al dhldwsEndlainuianines (eigenvectors matrix)

2u1A NXN TIN1TAIUINAINT latnunmasiiu ausani ldlnenismanlamnu (eigen

value - ;ti) LLZ\]ﬂ@LﬂuLQﬂLrﬁmﬁff(eigen vector - e) ATNANNNT (2.3)

Ce =ae pgfii=12 .N (2.3)

= a e A
g L?Jﬁlﬁ‘ﬂsﬁﬂq?.l@\ﬂ‘ﬂ LN AR

e={e, e, e} Inei N iludwawredleinunnines (2.4)

2.1.1.3 NMsulauuLLA-ILaa (K-L Transform)

RN AINFIALYFE UUNA 1024 x 1024 NANITALTUANUIUATIINNA LAY
@ a ¢ 4 r:j/ o [ = o
duwasndanunng (symmetric)  az@nnnsnunleinuianimeasia 1024 falaiane Wewn
rdl 2 a = v [~ a i dl 1 a '
latnunieas RlsanniusasndliaiEey dndsnailiumsng A lnaNuaazuniuadunsng A

%

[y A A - v = P B
azilsrnausaaani@ni bpannlamumniaes laaldiZeaalainunnmas salAuadlamnu

(eigenvalue) NNTiqAagunanen wazizaslainuninesniaAsesasnagunadnly

ANNANFL AZA1NITDNINIRLASULLLA-WaR IWATNANNNT (2.5)
y=A(x-m,) (2.5)

Wasannnslwssnd A 2w 1024 x 1024 fudeyaauialugiuin assesld
wagAINANRIUNIN YN RBIRewINeNsaesEuLNTsiAsnnALll AeiuALiang

afawmIndaeIn1sulas A, TIHWUIA KXN wazianeasd Y aldazdauin K 1iesann
1 a md‘ I 1 o dl o o a g 49( o Zj/ v (R
AlaNUNAMANTRENIN AeTuAzanalaa AUNANA9TY AsiusaZldineauaanlamny
AL | BN 2 LS JE <, = o= L >3 aa X o
w3 NHANQuUAzasivanas) NATe Tenedi il udaAtyunin. daedaniating
Tignanunsnanauindagaann NxN dfu kKN 16 Taan K < N Tagdiuouaes K Ty

a o d’l 49( [ & A [ o o 1 v v o
qmqwmmuﬂummmma@@nmmﬂaxﬂﬂmmm Tmm:ﬂmﬂumm@miﬂ

d = -4 >
2.1.2 tnannisiaanadnlssnaudnan
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