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& untitled - Paint
File Edit View Image Colors Help

[ Tham2004 ~| [100 ~| [Thai ~| B ru

g ICTEFENEETENEEN
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For Help, dick Help Topics on the Help Menu. 231,18 537345

MNA 1 NMIMMNONUTLONYITITY

1.3 vy deniounmzgamudadaaeninialulusunsy Photoshop ATvLIANUT 150 x
200 pixel (g 2)

1.4 udrhmatiudinduniluziaiw (Bitmap Image)
2. Yudeyamuilu Black & White

2.1 msthdeyanmsnusednussssudanudignszuauns wisoutoya (pre-processing) 1
sosfudoyanmlditluniwurism (Black & White) nou Tasld 115105 MATLAB

22 WlaTusunsu MATLAB F1a1 udydaudlugnmdnuszdnussssy vimiudaldulas
Y
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=) MATLAB

File Edit Debug Desktop Window Help
D ¢ R o | K ﬁ‘ % | CurrertDirectory:  C'Program FlesMATLABTwork w [
Shartouts [#] How to Add (7] What's Mew
Waorkspace 2 x ||Command Window 2 x
EdPwS| s |l st bose
| To get started, select MATLAE Help or Demos from the Help menu.
Mame = | Value | Class >> test = imread('D:%J7WIHEY imageh test.bmp' )
[ b <200x150 logical>  logical >> imshow(test);
H test <Z00%150 uirtB>  vintd F» hw = imzhwitest,0.75);
>> imshow (bu) z
> } Figure 1
File Edit iew Insert Inols Desktop Window Help ~
~ »
Ded& &R E 0
4 >
rrent Directory | warkspace
Command History n X
- imshow (bu) ; =
4 3
| X0

~ o Y & o
HNNN 3 fﬂiTJTU"llﬂiallaﬂ1W!‘]Ju‘UTJ!La$ﬂ'l
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(Pre-Processing)

1. MSAAANNKHHIVOINIDNVTY
~ H o Y A A
1.1 Weu Tdsunsy mnvuaeuIsMsdseuiana aduniedlievodl1lsunsy MATLAB

9y 9 [ v Y A
1.2 ﬂgnlmﬂﬂﬂlﬂﬂiﬂillﬂﬁnﬁﬂ’iﬁﬂﬂﬂﬂ’nuﬁuﬁ]@iﬂ?@ﬂ‘lﬁg PNNINN 4

=
File Edit Text el Tools Debug Desktop ‘Window Help A X
Dl i m@ec | & #af 88 AR E8 s BEODHE= 0O
3 function wap = My thinning Myrulez Dharma(imgfile): ;_'\\1
2t I = imread(iwgfile); |
3 %I = imread('C:%Dharmal 67\ c67nd. bwp')
4 - map = I:
g = i=1;3=1:B=0;W=255:temp=1:E=128;
B imgRow=size (map, 1) ; imgCol==size (wap,2);
T inloop= (imgRow*imgCol) ;
8 - x=100;
9 - for k=1l:x
AL, = while inloop>0
11
T = c=map (i+1,3+1):
T pO=map (i+l, j+2);
i pl=map(i,j+2):
R o pZ=map (i, j+1);
s pi=map (i, j):
T = pd=map(i+l, 3);
18 poS=map (i+2, ) ;
19 - pe=map (i+2, j+1) ¢
I p7=map (i+2, J+2) ¢
ity
22 - if (c==B)
A5 = if (pO==B&p2==Wep3==TWepd==WepE==B)map (i+1,3+1)=E; end
24 - if (pO==W&pl==WepZ==NWepd==BLp6==B)map (i+1, j+1)=E; end
25 - if (p0==Wepz==Bep4==Esp6==Wep7==W)map (i+1, j+11=E; end
26 if (p0==B&p2==B&pd==WepS==Wspb==Wimap (i+1, j+1)=E; end
2
28 = if (pl==W&pi==Wep3==WepS==E&p6==Bjmap (i+1, 3+11=E; end
29 = if (pO==W&pl==Wep3==B&pd==B&p7?==W)map [i+1, j+1)=E; end
i fe e if (pl==B&pi==Beps==NWepE==Wep7==Wimap (i+1, 3+1)1=E; end
FL o if (pO==BE&p3==Wepd==UgpS==WEp7==B)map (i+1, J+1)=E; end
3z
b 2: alen if (p0==W&pl==Eg&pZ==Bep3==Bipd==EL&pS==WepG==WepT7==Ujmap (i+1, j+1)=E;end
il if (n0==E&pl==E&pni==B&p3==E&nd==EenS5==Wenb==Wep7==W)map (i+1,9+1)=E:end :_.".‘
My _thinning_tyrule2_Dharms Ln 1 Col 1
[
mwi 4 TaaveeTdsunsudmsumsannnunnueiionyse
@
Y
9 9 @ @ 3| 9 o 9 aA @
1.3 Hloutoyasnuszonyssisy Wudeyariui luninaaeudl n

1.4 &4 run Tsunsy a2 1dwadaninim 5



Fle Edt Debug Desktop Window Hslp

D&% m@ o o | 8| P cumentDirectors: | copragram FleswarLaB7werk [ (2]

| Shartcuts [Z] How to Add [7] What's New

Workspace 2 x| |Command Window

hEHP S E | [l seec[cee #r test=Ny_thinning Myrule2 Dharma|' C:)dharmdtest?.bwp'):

>> imzhowitest);

Naric8: [ vae |C'a_33 5> teat = imread(' o:\dharme)ihelnS.bmp']:
[w/] ans 200150 lngisal>  logical o Brehovirestly
HHtest <200x150x3 uintd>  uint3 >> test=My_thinning Myrule2_Dharwa(test]:

2> imshowi(test):
»» test = imread('C:\dharmatlielnS.bup'):
z> figure, imshow(test);

Figure 7
File Edt Wew Insert Tools Deskhop Window Help File Edit View Insert Tools Desktop Window Help
Ded&S Kk RQO0®|E 0 7 bed& b aadew v 0 7
<] Im
Currert Directory | viorkspace T
Command History
“LEST=HY_THINNIng A
imshow (test) ;
irtest = imread('C:%
Lofigure, imshowitest): E]
<l il J =

(4 stan|
MNA 5 HamsiauesJUsunTNaAANUNUIYEIRIONUTE

2. ﬂ1§ﬂ%‘ﬂfﬂiﬂi$%1ﬂﬂ31uﬁu1!!ﬁuﬂli’)\‘l‘i}ﬂ

~ H an v A4 A
2.1 LGUﬂUIﬂil!ﬂiil i]’]ﬂ"lluﬁf]uqdﬁﬂ'ﬁﬂigil’]awa ﬂ?ﬂ!ﬂi@\?ﬂ@ﬂ]ﬂ\?jﬂiuﬂiu MATLAB

9y 9 o (Y o A
2.2 ‘l]gblgﬁﬂﬂ‘l]ﬂQTﬂiLLﬂﬁilﬁTﬁi‘Uﬁﬂﬂ'J']llﬂu’]‘l]@ﬂﬂ’)ﬂﬂ‘l]i$ ANNINN 6

\Program Files\MATLAB 7\toolbox\Dharma'\PreProcess\My_DotNSN_inputMatrix_Dharma.m

Eile Edt Text Cel Tools Debug Deskiop ‘Window Help A X
Dl imBoo & dFf 88 BRE BB | e e Eoga0gl
1 function wapOut=My DotM3N_inputMarrix Dharmwa(f) ¥ £ = map inpuc itype matrix) _’;
g J=size(£,1);
(3 I=size(£,2):
4 - H=zero=si(1,I):
5 - V=zerosidJ,1):
3
7 - for i=1:1
g - Hii)=size(find(f(:,1)==0),1);
2 - end
10 - for j=1:J
11 - Vij)=sisze (find [f(j,:)==0),2); =
: ot end
13
1= M=T1:
15 - HN=1:
16 - mapOut=ones (N, H) ;
17 - Hi=0:
18 - Hz=0:
19 -  Vi=0:
20 - wz=0;
i T
22 - mw=eerosil,I);
B n=zeros(J,1);
e
25 t%%%%  Non-Linear shape normalization
2 o sH=swmi(H) :
27 - for i=1:i1
2o — for k=1:i
29 - Hi=H1+H (k)
30 - end
BF: = mil,1i)=floor (H1%M/=H):
3z - H1=0; b
= A bt
| My thinningm % | y_DotNSN_inputhtatrix_D... % |
iMnyotNSNanmMatr\foharma |Ln 12 Col 4

mwin 6 TaavesTusunsudmiuliumsnsznennuruiuyesga
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2.3 floudoyadnuszdnyisssu i

9 o
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2.4 &4 run Tsunsy a2 1dwadaning 7

9

8 o
Yoyari i Tuntinagoudl n

|File Edit Debug Desktop Window Help

D &% BB o Wl ? | corentorectory ‘C\Program FilesMATLAETwork ML;]

| Shortouts [#] How to Add (2] What's New

Waorkspace 2 Command Window 7 X
HEHE RS E| B stk 5o v >» imshow(test):
. > mwap=My Dotl3MN inputMatrix Dharma(test);
Mame | Walue | Class e - -
- - »» imshow (map) ;
v ans «200x150 logical=  logical »> figure, imshow|test) :
A map =200x150 double>  double e
H test 2001503 uintB>  uint3
e Figure 1
File Edit Wiew Insert Tools Desktop Window Help File Edit Yiew Insert Tools Desktop Window Help ~
» »
DEE& Kk Ra0® )« 0 DeEdg kfane |« 0
<1
| Current Directary | Warks,
Command History
TIKSHOW | TEST)
’ wap=HMy_DotM3N_inputlacrix Dharma(test
’ imshow (wap) ;
“-figure, imshowitest);
< I J B

[#: stor

MNA 7 wamsmauves Tdsunsudsumsnszane
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(Feature Extraction)

1. @eu T sunsue anae IUEaNHAZIMNIZYOIONHITITUDAIU0NU AIAI0819 TUA NN 8

7]

m
T

[
@ d e wna| D

[ e e
WM P OWo-1qm., WHE2ODWM-Jaoi.bs e oo
I

- [AB7\toolbox\Dharma\GenerateDataModel_Experiment_ lestDotNS
Edit Text <ell Tools Debug Desktop Window Help 2
FH| i RBoc |3 Af 28 BRE BB ax HODE:|

% Create HMM structure and Find number of state that give ML 1_’\

%%%%% Hor & Ver Feature 40 element
— StartCharModel=1; % start character data model number.
— endCharModel=5; % end character data mwodel number.

— StartChar=1; % start character number.
— endChar=6; % end character nunber.

= numChar=endChar; % nuwber of character data.

for C=startCharModel:endCharlodel
StrC = numZstr (C);
fprincf (' Generacing Daca Model $d , Please wait... o', (C)):
numChar Tp=1;
for W=startcChar:endChar
strM = num2str (M)
strChar = numZstr (huwCharTmp) ;

%3%%%  FEATURE EXTRACTION SECTICN3

eval ([' [FX,FY, LY, LY, n3E, nTJ, nXJ, HVRatio, ®1,x2,x3, x4, v1, 72, 73,74, pdfl, pdf2, pdf3, pdfd] =Ny find SE_po:

eval ([' [NC,NL]=My_find loop Dharma|''C:hDharma’)',strC,'4C',steC, 'N',stelN, ' bmp''):']);

eval ([ 'map=imZbw({imread (' 'C:}Dharma\',steC,'\C',strC, 'N',,steN, ' .bmp' ")) ']}

[%,x,NLX1,NLEZ ,NLX3, NL¥4 ,NLY1,NLYZ ,NL¥3,NLT4] = My find Loop Pos_inputMatrix Dharmaimap);

map=Ny DotN3N inputMatrix Dharma(map);

[pl,pZ,p3,p4,p5,p6,p7,p8,p9,pl0,p11,pl2,pl13,pld,pls5,ple] = My l6zone feature Dharmaimap);

if NL==0 NL=&;

elseif NL==1 NL=7;

elseif NL==2 NL=&;

else NL=9:end;

if n3E==0 n3E=10:

elseif n3E==1 n3E=11;: sl
&l &

=cript Ln 1 Caol 1

2. Tlsunsudl ashinsemdeyanmsnyszenyssssudan nauuumnd ndadignszuiums
Uszmnanaiesdu wgatoszdkadnieenuiiudeyatouniia Feni Feawre Vectors Fufy
E]W%JLiE]"’IIUM 1x41 ﬁi‘ﬁ [x1, x2, x3, x4, y1, y2, y3, y4, NL, nSE, HVRatio, nTJ, nXJ, pdf1, pdf2, pdf3,
pdf4, NLX1, NLX2, NLX3, NLX4, NLY1, NLY2, NLY3, NLY4, p1, p2, p3, p4, p5, p6, p7, p8, p9, p10,

a8 TaaveeTUsunsumsananuanyuz MMz UeIonNI 5T TN A

p11, p12, p13, p14, p15, p16] (AN 9)

3. uoN11N9z 1@ Feature Vectors 1182 63 1a00yady (Data Model) $1191 91 62 (@0 Wdl 10)

dmsuih lihdinszuaumsisisnde
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Fle Edit Wiew Graphics Debug Desktop Window Help »
A EES 8 - e e |
Matng - l Walue I Clazss
Hc 5 double ]
[ Fx 1 double
[ Fv 2 double
A HvRatia 17 double
¢ 4 double
Ly 3 double
==Ll 6 double 1
A e 4 double |
[ ne B double
A ML 31 double
[ nee 31 double
FH nea 31 double
[ L 30 double I |
FH Ny 31 double
[ L2 31 double
FH nLyva 31 double
[ L4 31 double
[ datat <1x41 double> double
[ dataz <1x41 double> double
[ data3 <1x41 double> double
FH datad <1x41 double> double
[ datas <1x41 double> double
FH datas <1x41 double> double
<Bx41 double> double
E ataMode <Gx41 double= double
[ datamodel3 <Bx41 double= double
[ dataMaodeld <Bx41 doublex double
Edatar\-‘lode\s <Bx41 double= double
[ dm 6 double
A endChar 5 double [»]

MNN 9 1LAAY Feature Vectors

Eile Edit Yiew Graphics Debug Desktop Window Help
0O Bq| * B oo |“ ﬁ ‘ @ | Current Dirsctory: |C\Program FilesMATLAB T wrork |ﬂ[ﬂ

Shortcuts (Bl How to Add [ What's New

[[Workspace 7 | E R e "X

'bmgﬁg‘@|@“3acﬁ Base Eﬁ|$g‘§‘!'|t-|3ack Base EEIIIEIE|E|?'X
(| Mame = | value | Class ] 1 2 3 4 5 6 7 8
B ; P || — S S— S S— S— — —
[ s an double . : = : ; : ] . :
vt ) double ; - = > ; = : 1 -
Y2 3 double ~ : = : ; B = ] :
EnLva 3 double || : = - ; = : ] 3
FH LY 3 double  ~
[ datat <1xd1 double>  double %
FH data2 <1xd1 double>  double B
H data3 <1x41 double=  double 130

=<1x41 double>  double i

<1xd! double>  double 5

=141 double>  double B

<Bxd1 double>  doubls T

<Bx41 double>  double pt

<Bxd1 double>  doubls sl

<Bx41 double>  double e M

<Bxd double>  doubls _“I i ‘ &l

5 double ||

1l | 2l Command Window LI

Current Direstory | Workspece | Generatinyg Data Model 2 , Please wa?t,. e ~
_— ) Generating Data Model 3 , Please wait...
Comimand Hi-s[u[\': a Generating Data Model 4 , Please wait...
ol Generating Data Model 5 , Please wait..

> plot (datal(l,1:41), 'DisplayMame', 'datal(l,1:41)', '¥YlataSource', datal|=
plot {datalil,1:41}, 'Displaglame', 'dzj >> plot (dataModell, 'DisplayMName','dataModell', 'YDataSource', 'dacaModell')

clear all

_B]x

plot {dataModell, 'Displagiiame', dacalis||>> ™
2] [ I | = =1 il | |

MNA 10 LaaINadWiN 18 92151u Data Model 6291 1 94 91
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File Edt Text Cell Tools Dsbug Desktop Window Help A x
Dl faBe~ S AF B8 BREREHE s BHODHZO
1 }? Create HMM structure and Find nuwrber of state that give ML =
g ]
3 *%%%% Hor & Ver Feature 40 element
4 - startCharlModel=1; % start character model nurber.
5 endCharModel=9; % end character wodel nurber.
6
7 startitates5; % start mwher state train.
=] end3tate=40; % end nuwber state train.
9
10 numChar=6; % nurber of character data. s
11
12 - for C=startCharModel:endCharModel
13
14 -  strC = numZstr(C):
15 - fprintf('Generating Character Model $d , Please wait... \n',C):
16
17 *%%%% Build HMM structure by nuwber of loop.
15
19 eval ([' [waxML',strC,']=zeros(l,endState);']);
20 eval (['maxML',strc,' (: inf;'1);
21 eval ([' [maxMLFos',strc, zeros(1,endState) ;'1);
22 eval (['maxMLPos',strc,' =—inf;'1):
23
24 for S=startState:enditate
25 - fprintf(' Training : %d State of Model : 3d  Please wait... in',5,C):
26 — 0BS=71; % Chservation Symbol
27 - eval (['homen.pri=zeros(1,8):'1);:
28 - eval (['loeo.prifl)=1;'1):
29 - eval [['hmn.trans = mk LZR model(S, 0.5):'1): % LZR HHHM.
30 - eval (['hmm.ohs = mk_stochastic(ones(3,0B5]):']1): % 71 Chservations per state. i
T i @ - »
soript Ln 1 Cal 1

! o o J a J
ﬂTWﬁ 11 Llﬁﬂ\1Tﬁ}ﬂleENI‘]JiLLﬂiﬁJﬁﬂ’i‘iUﬂWﬁﬁ%‘Nﬁ’JuUU gaauusnon

Fle Edit Debug Deskiop Window Help

D # BB oo el 9| cuebrestory,  CProgram FilesMATLABTwork =

Shorteuts [#] How to Add  [#] What's New

EREg | command window

. Iteration 3, loglik = -484.562415

BS R M- Iteration 4, loglik = -448.308539

Iteration 5, loglik = -430.479648

T vaE S Iteration 6, loglik = -420.510594

Mc 5 R Iteration 7, loglik = -415.351233

& | Iteration s, loglikx = -412.998526

Hoss 7 double Ireration 5, loglik = -411.485855

5 40 double Iteration 10, loglik = -410.732385

[E] chart <1x1 struct> struct Iteration 11, loglik = -403.325793

Echarm <1x1 struct> struct Iteration 12, loglik -398.437001

[€lcharl1 <1yl struct>  struct Iteration 13, loglik = -397.300690

[E] charlz <l struets  struct Iteration 14, loglik = -396.399688

- Iteration 15, loglik = -395.614004

[ S Iteration 16, loglik = -395.053153

il charls <t druds  offudt Ireration 17, loglik = -394.670082

Iteration 18, loglik = -394.429902

[E]charte <l struct= struct Iteration 19, loglik = -394.302340

[E charl? <1l struct> struct Iteration 20, loglik = -394.252783

Echarm <11 struct> struct Iteration 21, loglik = -394.727708
[E] charg <1x1 structs struct #swrrrlikelihood decressed from -394.2528

[€]char2 <l ehruct>  struct Iteration 22z, loglik = -396.002568
[E] char20 <l struct> struct o #+4#r+likelihood decreased from -3894.7277

e — v Iteration 23, loglik = -396.689484
werrrslikelihood decreased from -396.0026

- Iteration 24, loglik = -396.973413
{cumert Drectary | Werkspace] #esrrslikelihood decreased from -396.65895

A X Iteration 25, loglik = -3597.085806

##xrerlikelihood decreased from -395.9734
cle = Iteration 26, loglik = -397.063485
L ET » >

to

to

to

to

to

-394,

-396.

-396.

-396.

-397.

72771

0oze!

68951

97341

LR

MW 12 HAAINAANTVDINIT TS 1AMV VFARUNS AD
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MUIUHINANTI

v [ o a 4 [ o v v @
1. Waﬁi]'lﬂﬂ'lﬂ1iﬁ%!'l\1@lﬂllﬂﬂaﬂlﬂuu'ﬁﬂ@wuﬁjﬁ TSUUITNINITIAIIANHUSUDIDNUVISONHT
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s35uda udvah lufunamn dszansamvesmsisuiumila dedredraTusunsulunimi

13

ogram Files\MATLAB7 \toolbox\dharma\ComputeRecogRateAlLL.m

File Edit Text Cel Tools Debug Desktop Window Help oA X
Dl tBRco S MAF B8 ERE BB s HOE SO
ik [& numMode1=91; % Must define walue > 1 =
. =

3 - numChar=6;
4
5= for C=1:numModel
6 - StrC = num2str (C);
Firm for W=1:numChar
Bl strM = numzZstr () ;
S for i=l:numModel
10 - stri = numZstri(i);:
Ak b eval ([' [alpha',sceC, ', loglik!,scrC, ' (', scri, ', ', ScelN, ') ] =Ny forwards(char',stri,'.p]
1z teval (['[alpha',strC,', beta',strC,', gammwa',strC,', xi',strC,', loglik',strC,'(’' ,s'i
13 seval (" [path! ,StEC, " J1ik' gtrc, " Jdogl ik 8tEC, " [V .58kl " " » SEEN;" J]=Hyﬁviterh17patii
aE end )
15~ end 1
16 -  end:
AT
15 %%%%% Recognition Rate Cowpute.
19 - fprintf('Recognition Rate Computing...in');:
£20 - for C=1:nunlodel
Bk StrC = numZstr (C);
it eval {['[ML_of char',strC,',6Locate_ ML of char',strC,']=maxiloglik',strC,'}:']);
2135 eval (['nurber recog=size(find(Locate ML of char',strC,'==' 6strC,'),2);:']);
24 — eval {['percent_recog(',strC,']=(number recog*100} SnumChar;: ']} :
25 = fprintf('Recognition Rate of Character %d : %f %%\n' +C,percent_resog(Cl))
26 —  end;
2= OwverAllRecog=sum(percent_recog) fnumModel;
28 — fprincf('dwer L1l Recognition Rate : %f ¥%hn',OverkllRecoq):
29 %%%%% End Recognition Rate Compute.
30
-
1 - = = i L4
soript Ln 1 Col 1

md 13 uaasldaTsunsumsmianmlsz@nsamms i

o ES A o 13 v Yo I ¥ [ ' P~
2. HA99INHU run 1U5UNTH ATORLIIMIAIUIMEAIINT 3T udooas asdleg1elunIng 14
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Fle Edt Debug Desktop Window Help
M| & B oo oo W P cumentDiectory  C'Program FlesWaTLaSTwork ~ (1]
Shorteuts [ Howto Add [ Whet's New
X
L EE RS e | Recognition Rate of Character 66 : 100.000000 % =
Recognition Rate of Character 67 : 66.666667 %
Recognition Rate of Character 68 : 100.000000 %
Jane | value Recognition Rate of Character 69 : 100.000000 %
LT OO | : :
B o | T ot e 70 - s
EML_of chert Fhciedind Recognition Rate of Character 72 : 83.333333 %
EBML_of charcD [(9:05T:e57:97 Recognition Rate of Cheracter T3 : 83.333333 %
EA ML _of_chard1 [-62.435 -67 66 Recognition Rate of Character 74 : 100.000000 %
I ML_of_char52 SR Recognition Rate of Character 75 : 100.000000 %
[EH ML_of_charG3 [-60.034 -58.29 Recognition Rate of Character 76 : 100.000000 %
EAML_of_charb4 [-41.38-40.875 Recognition Rate of Character 77 : 100.000000 %
EH ML_of_charss [-43.105 -46.03 Recognition Rate of Character 78 : 100.000000 %
FH ML of chaiss [-44.211 -44.21 Recognition Rate of Character 79 : 100.000000 %
EAML_of_chars? [-226.57 -226.5 Recognition Rate of Character 80 : 100.000000 %
EH ML_of_charss [-4B.498 -51.05 Fecognition Rate of Character 51 : 100.000000 %
FA ML_of charss [-53.591 5234 Recognition Rate of Character 52 : 100.000000 %
FHML_of_char? [-55.458 -57.23 Recognition Rate of Character §3 : 100.000000 %
EH ML _of char0 [39.05 44.325 Recognition Rate of Character 54 : 100.000000 %
FAML_of_char71 149,954 46 42 Recognition Rate of Character §5 : 100.000000 %
FO M1 of rhoe? [E7 e Ao oR T Recognition Rate of Character 56 : 100.000000 %
1 P Recognition Rate of Character §7 : 100.000000 %
Recognition Rate of Character 58 : 100.000000 %
| Gurrent Direstory | workspace Recognition Rate of Character $9 : 100.000000 %
2 x | Becognition Rate of Character 90 : 100.000000 %
Recognition Rate of Character 91 : 100.000000 %
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