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A Study on the Hand-written Number Recognition by
HMM(Hidden Markov Model)
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Abstract

In the most of recognizing systems of hand-written numbers, extraction of feature shape
by using character elements shapes and a method of morphological analysis by using then
extraction of feature shapes were usually used. In this paper, however, peculiar chain—code
is used, and differential code which gets mimimal value by differentiating the chain—code
which is generated by the peculiar chain—code is made. We found this differential code 1is
very successful in discriminating hand-written numbers according to the result of applying
to most of the hand-written numbers. Testing recognition of hand-written numbers by
HMM network From the results, we can recognize of 9.1 percentage hand-written
numbers but can not recognize extremely distorted hand-written numbers.

» Keyword : QI4|(Recognition), 24&F43 T =(Chain Code), HMM(Hidden Markov Modkl)

s MU AF - =0l

=i

« M4 1 2004.07.02, AlALEEY 1 2004.08.21
* FAAENE AFHAARAZNT 2ug



122 BE AFHERES ROGEQ004 9)

FEsla, o]F Mo R QARuEHS FHse W,
HZM 9ol B2 FH9 Hltexture) E4E ol4slE W
W oFo] itk ) £AF Ao fg die g AE
o] @7 diielr olA7A ApEa gtk B3 7] A
Qlale 2d A=l Q14 T @e Jdo ol& s}
S3le] @3t A7l Aga Yok E8 $HEAE 4
& Fojr AZE el 22 o] BERARe] ayHEn) $H
WE BE e ,

THII318].

2 AzEe 718 98 1EE gAE Jhige ge
ohe A Adsle] st Fea A AE, 2% 52 AT
3 et o5 P Aldstela, 8 Adm=oA ¢
23 okl Wt AMgste] ARl=ES APAZIT Al
wet 7] GAle ofe] A slRelAn %
g f ZE=E W) A8 ol 225 A4ARIR

HEREE SHIER gse] Hh go] He ==
oA gele] 7 Al digEE HMM(Hidden
Markov Modelol #8171 3412 22 T opde] sAE
Ak sIgeh Rk mekel 18789 64 eAES o
o Adste] AdE EA s

r1r

1:

O

I 7K =2 ® Xz

21 o A=l

FEARIA AlzEldA Z2F dlolHe] 4ea} ZHAte]d
A A AL EE0 = FAB (0E DI gk

A, PhaseD2 AAE AMFE 2oN(scannen)tt 3

< gAE g ekdigital camera)E AREEHY] UAE 4
Al HolHE et &4, Phase@old 4] HeolHE #H
Hy(filtlering) 3 F 27 deldg=zm W AR,
Phase@eld= 22 dlolEdl  d~ET# (histogram)S
/\]-&304 FAds BAE APl F7He gohjjo] dhEe
&S ol FUT S| AETHS AMEEle] 7 Fof
1?—1 7 2AE wEg dA), Phase@oﬂ’ﬂ i 2=y
As 74 ALR Bysty 2949 4 Ax
it} OAlA, Phase®ollM = Phase@oﬂ/ﬂ
NEE AR ZRoAS Asle] 24 ZER & 3

Al "k

0

S

ol

2 @ 23 & @ WER L olast
e azes CIXIE St Z‘ EIOIE] e
(SOURCE.DAT) (BINARY.DAT)
% Q@BIAET 0188
= 2l x4 22 Y Bl
® En o ‘j ® ‘j susna
& (CHARACTER.DAT)

22/ 1. 2riRIME Slst FA2| 2Ry
Fig. 1 Preprocessing phase for character recognition
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Fig. 4 Eroded image for thinning
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Table 1. Chain and differential code for handwritten
numbers
A Chain Code Differertial Code
0 01230123 (4440444
1 2 3
2 012308 044406
3 012312308 (044414406
4 162 162
5 0020123 351444
6 03106210321 12622062206
7 122 153
8 012301230321031 0444062206222444
9 01210321 22000226
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Table 2. The resuts o hardwritten numbers recognition rate
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