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Summary

Generally, for the off-line handwritten Hangul recognition, the preprocessing and
postprocessing is needed for the input data. Removing hooks, smoothing, filtering and
thinning processes are included in the preprocessing. The preprocessed data is
constructed in an appropriate internal representation and used for the recognition in the
postprocessing.

Most of the preprocessing method have the similiar calculation time, but the time in
recognition process is depends on the internal representation schemes and the matching
algorithms to the prior knowledge or the stored data.

For the fast matching calculation time, we propose the new internal representation
scheme for handwritten Hangul using TRIE. For this purpose, we extracted the
structural features of Hangul by standard form and applied it to the TRIE.
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FolA @7] AMe] BTRP AW AESEL WED TR FgsA v a2
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Fig. 1 Character recognition process by string matching
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21 {23 AEAHE o] 8T A4

Wakahara(Wakahara.1990)&= A #®lo]l zte 7224 A3 4A FgEgs A
WRez oz 2 Hdojd IR HYARG oj&3ly AWL HFgse WYL A
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Fig.2 Weight of length
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“u Hermn eqiure variable
dy pa —{ abstraction repiesumption
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Using HMM to
Recognition

| adder

Fig. 3 Structure of hidden Markov model
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Fig. 4 Connection feature of decision tree
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Input data <«—— Image of 50 by 50

Amay of 50 by 50

Preprocessing «——— size normaliztion, smoothing

Width of 4 pixels

Parallel thinning with 4WPTA

Width of 1 pixel

Extracting <« start-point end-point connecting point,
feature points curved point

Array of coordinates

Extracting

Substrokes «———— Making lines form and merge

Amray of start-point,end-point

Making B-direction] «—— Using Fuzzy set and structural infomation

Result

Fig 5. Recognition process
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9ERE S PRHE Astel JozMd el FRE TaE Aol x4
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AHE e AP Aoz 7L HEd EJHE A He e AT
o} FA2 7R "9 BE, Fo ¢ 5AHL T3 dyde A AHE A
ek st RAolth Fig. 5 M AAZE o83t SYHE 78 o B dojet Ay
Azbell B2 #YE F3 AdE o FY3 JtsAHS ded AAA He AE B
T AT

AR
Jm e

2. 393 74

olshgol ARy el FYHE shefstel B b U: TAAHS A ARE
FYSF AEF FEZHY YL $480 YYUHE Y FL FTIW b YIS
oz F4sol Utk oW voletE 194 FA) AR HE AN sUF FHE Hg
del 2 Do) BAYL Pddtn the AYeE T B42 Tz Jsd e
GHEE TEA HE otk $uHoz gUYel AL WLSAY olfE 7 R
M4 2HY BAE A0 HEZ Asted dolehgel ARHHD =¥ Y BN
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Fig6 The result of 8-directional regularization of “t}” “="
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[Preprocessed, Xtracting Recognition Recognition
data features of letter of character]

W |

Fig.7 The recognition flow of structural character
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& 2AYW 289 AT AYRLY Tl Bo2A ol HuE s
Aol astth o]g fAste] ‘o' WANE AP YARE A oA e E
982 2ASRD, ol9g Aol 2 YAge 2A go=H YEste HeEL AL

)

(a) short distance with'o’ (b) long distance with ‘O’ (c¢) short distance with ‘=3’

Fig. 8 The result of extracting feature points with different distances
o'ol tiEAMT JAZLE FAA 7] HMME, AFHeZRE 9N FE MYy
obF Zt2 YAIRE HBAZZ 271%H 2L gAZd A EPHE A Ra=

e A dAEE A #Folol ot aBER ‘o' F¢E BE EAHL 2
Ha, Add B¢ He SHYE A €k Fig. 9 £ oldl d@ oo

OF 5
f%

,:-""1

(a) input data (b) result of extracting feature
Fig. 9 Extracting feature points with ‘o, 'F‘ and '’
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V. TRIEZ ©|&3% Z7|H &#22 B¥

Triet ZEEAE A& AE8RE AW FAE}A &2 A8E T3 E49 &4
2 Azge E¥se nd EY AEFEOY Tried aAFe Az FHs7] s
AHgste EA4Y F, F 71FGadix)d & ZAF o 479 AAE fAAM Yo)A §
& 24 4¥se voletz EHET wekM 8 EE FASYE ¥ ¥2d B
dol sbsahan

1 714 §3 E8S o] &3 Tried] 44

X
N\
P
/NO.-10)
0. 10,-10
(1&10)7 5 ( )
410,0) 00 ! ugm
Y
5
Q
5 (10,10)
(10,10)
y W0,10)
A'4
1
. 1(0,0=>10,0)
K 3(0,0=>0,10)
— 5(0,0=>-10,0)
3(0,0=>0,10)
31 : 10,0=>10,0)
—p

Fig 10. 8-Directional recognition code
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493 A4 ANFY YA @IS SHHOZ Fig. 10 3 2e AAY 89y
dolet A# HHS AVE @& Aol e $HEHS A FYHAAL ALY F vlo)
Be 144 AEde2 A8 Bk 3 @ 49 ARy 237, 291 oA
o 2Hoz EHAT A3 T AFSAHL /A P2 Aste] @ 4ol 7} gy
go) Fuz VYUY oAl Trie TLAEE W7 A5 Z gL AAAE AW
Aue APHoR BAY AN JUE BUH] A% Sy FL2A BUHE 3ol
th 8% Byl Astd ARHE N1FHOR NS B YAE setsiel 7]
FHXKY)O A7 XY S 1R, XY 39 288, XY 39 30, XY AS
4%, XYY A 59, XYY A9 6%, XYY A 73, XYY B9 8
o BYoz FYETn BUYD D2, JFUE PYE @ A Wwe A
Aol Ag A

2. Trieg ol &% st=9 EH
Aozl o EFgste e oqg $HE 29 F2 YHE 24d Aoz
SARA A BAED ol2ld WEES A, ZHo] BYEE FFYS UZE ol Y Y3
gF £t 53 z2ady AY dnFE HLE9 HHoz d&dte A4S ol A
gettH(Yamad,1984). o]}z 2 W= ZAE A oAb+ E dAEE Aol ml$
o2 E@ ole@ 2A HWe LA Yu Wy WAHE Ae U A e
W) ay we AR wdol did HME o 4 248 +UF wx 2%
o2 R Y F s|2EOYE T, 7 5 £ 2EaY] U E
Y3t FozM 2 el o T4, Yrlolg 7 F& H3 e HE BE=
Th(0],1993a). 22t o] MEE £YZ FAF02 FYY £ 59 J2EIYY
Ar HERE o] gt FF3E £Y&r] G FAAEANAN 2BHESF e FHFH
A WY7x FHEed AE =7
0 S sdAM BHEAFLE nal vl23 X 2ddodle Ho AlFe BEL T
£ ZZoR st Jok. 2F AR FEO 9dle Bl EAE BHAsA HAsly
ol FHE EAATE FUY 71 & Aot} olfgo] HMAIe} 7| F e
&40 MR utEe AL B 5 3tk
ojgfzto], g wlojetE YHLAE o o]n UYH FqFHHFE AXN FAE
INDEX3} #Hol e dolgtelr FY% "rlg doletgdgAdErst de NE 2 &
HAAZEE bR oF ok Gz o] gl M WLEAZFE A of 3B A|zbo] o] BE
_ o -

¥

i

e

A o



2 29 WA o e BARRE shrte] WIstelop Pt W oAl Bul
BAHEA  Trie 2uF AA%Ee Fgote] gtk @ HolHE nY 2 W49 g
YYARE 74 W @ ALE 0 AQ HHORA o)FoiA Utk TrieEol o

B A roots 8WEe 7 W A ol YHY BB ARE olnl e U

->preprocessing->

8-direction(1,3)

->preprocessing->

8-direction(1,3,5,3,1)

->preprocessing->
8-direction(1,3,3,1)
{a) 8-direction of consonant
->preprocessing->

8-direction(3,1)

>preprocessing->

' l 8-direction(1,3,3)

->preprocessing->

8-direction(3,5,5)

(b) 8-direction of vowel

Fig. 11 8-direction of handwrittern character

o] Aol 2ol wol th& LINK ADDRESSE b1 gl A& #A=s ok
grel, LINK ADDRESS7H @€ %% @eld #este] otsjd LINK ADDRESSY o}
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Zgte] LINK ADDRESSE 7FH QA v 23 A2, ojv] LINK ADDRESS7H {13 5o
1€ %9 1 ADDRESSY watA o F #lZ= ADDRESSE mzA @t o3 A =
24 4 g8 diojete 4 AV FAE olu AARA de RS LAHEE Relg. 2
dx, & F2AHQA BelAe & U BHRsA FHotrtA He Ao A HE
ol

o)A} & Bolr A A Trie FHE
Search(address) = 21{ ilxj} ,
AR

@ delete) thewgel Adels,
L@ Aae 7R Uy

ozM EEY 4 3tk

Fig.12914 29 J @4F 3 AA dAlA & dgz=rt 87 EAEZA o] Fo|A4
Ak FAZE Al2RE o 3R dojete 3 A B8 AHAA He Aok
Holelel R e TE 7Y 9E ¥AES B8 FHL 8 ¥3 Y FELC
o wogA utz AYsA du. NAEA He EJEY g9 /igedMe dHeS
dolelFig. 11DE9 A3 (Fig 12)9 Trie 428, 2 &(Fig. 13)9 Trie ¢xgFo2
Urolx BEEE 2AS BHY A MWl oste 1w, 3wae] W gle ge A
Azt FEo| AlzhgErel diojete] EAQ ¢& BEEA HE Helth 4 & wME
g dANdZ AHHE & dI=2A & ¢ /le] LINK ADDRESSE Yebdd, 18
Y4, LINK ADDRESSE A3tz &2 Hlojgle WozA Q& Hols & dIasdiy
Bl oYl dlojetE ol dHolets}t HlmA] 2L o] gUtte RE BLEA HE Ro)
agelde R dAME 18, 3WFGelAe] ZAEAN doletEo] sz Yot
e e dehiin 8 TJEIE dde RAE UEUA FHe Aot & XQE}F ¥
e Ae AE7HA 9& doletzh AelHA Fdve AL vz @ddiA g Aol
F A AN B 3 M dACdAM AHE 27 IANHZ Ao 2709 HB=v)
HE doh = 270 EAH] HollM XA 5= ADDRESS 2 1389 LINKE & ZRo)

£
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—)z20 : datas of preprocessed
12345678
1 level 110000000

12345678

2 level 00300000
=20 leaf node(1,3) : 1

12345678
3 level 00305000

O =)

12345678 12345678
4 1evel0000000 /00300000
leaf node(1,3,3,1) : O

=

12345678
1 000000@
leaf node(1,3,5,3,1) :2

Fig. 12 8-direction data in Trie

node)& A A &tA "t Fig. 12, Fig. 13 oA A ¥ix ZJESAE
EZ AHdA B89 A ¥HA X

%, Fig. 12, Fig. 13 ol&& & dlolete] 2788 EJEZM A==z A 3 1, 54
EUERA o]FojAYE AL LY £ Uk 3("17), 1°7) F9 EJE HEgg A H
224 w22 Jeaf node2A 8] dAIZ=7t frh oA o] Fox]E vixjge] o}ld ThE
dzee] IJEqA AAAHEHE L& A A ¥ dAe da=9 ADDRESSE LINK
g F A=E AHAY. oA

dolete] Al WA XJESL vpAto 2 X = (Jeaf

=

3, 559 2

JEEE doleg A8 FAHA A& hARe T
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EzA dgsA |

y"y* : datas of preprocessed

12345678
1 level 1030000

—

byd

2 level 42345678 12345678

00300000 10005000
leaf node(3,1) : ¢
- ]

12345678 12345678
3 level 90300000 00005000
leaf node(1,3,3) : - leaf node(3,5,5) :

Fig.13 Trie representation of medial sound

F, 133("1"), 355(*47) T3 o] Ex=g AAHHA He A& ¢ dolee 2l
E ol o2t ZAsA g ool AqgAE AHgsto 1331(*w”), 13531(“e")%
o} vkA 2} leaf nodecll Al A= %ol el o & &) doletg HdA HE Reojo

Dok, AdEHE EJQER HEE VA ZA9Y o FNe dAASE w2 =
=& AA4sA He Zelth Fig. 14 A8 AAEE dz2=d 29 A3 38 M3
2 HIZE=E0] AL EMHoR sk Ay Fhe AFHT EE, o] HI=E R=
7} S8t A EA wEx EJEQ We] LINK ADDRESSE A A& A €t o)y A
EA BEAHOR ARPAE o83 FSE ¥ 4 Atk a3, v g XJET} o}
d A9 d2=g A4 =YL & IQEY F BFeE AR A= YAdHE U=z
=g ¢EA "

ols} Zol EE dolete] e HYAl AMFHQA g ¥P Fo me} APHoew
leaf node€ ZHol7tA HE F¢E BA He A&4E ¥ 4 3t 283, AR =
g HEA gdoje e dolgtk =X Qg dolete A@He 2o ity &



first data process 1

creat creat creat creat
5 recoid

ERRONE

* => leaf node equal to character number

v

1

second data process
3 3

1

J

creat creat
2 6 tecord

I 0 0. N A I I

* => leaf node equal 10 character number

— |
w

Fig. 14 Record creation of 8-directioned data

g WRADE 2= R B 4 b Rolth o3A Be doleel MELA B
o Aol e e 42 A Bustd 2P FEE stk

3. 94 2uPZe) BIE

238 doleg $4Ye2 FYAAYE FHANA )Tl FUE BY A2

3} 2349 ¢ 42 deis FEAE oA B0 ABAAAE  ARHAN B

oze AANA & BLE FE & At AU $4 w4 ANe Budg 1w

2, ohge RE dolete] $4 £9e dol REA AYH AN FUHA 2L EA
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5 Adsiclol B ¢ Ao df FIHOL dstel o HHoz AW A 3

o wgg AR & A 2HEZ, 7 point £ AZE Aske] AXLTAN B4

£3 slolS(guide) HYE ol AL Axw=g AAsA B AL 3F A

Wy ohAY dELCE ARAA HE Rolth 2ol HAAA dolnE AYsts

wSol Y dolgrt Huwel Huwse §4E vY Aol ANE Fu5G 2
24

o
Mo 2 ¥ rx

o

agm, o] wgel AAWe AEyEd tegel dsd dE 542 ¥ & Yo
Z, e $gse 2IYY BE BHoZ Uste e BAE oo Wtk F 0" g

oo AT e WS Ve BEE EF A ook dA wHgez M FEY
54L& 7E€F e A e AL2 B3 oJxNY EAE 25H¥EY £AE B
ato] o] ¢S LS AXe ALE WEA Foh

oA 2 :=oM Al el A wlolete] W EJAEIF A AR viAg
A Wl Z7AaE FAHUIRE=RE JHA se Aot adlm, A LINK
ADDRESSel wetd A% di=g Bedtd HA3tA o vpAl2Qd LINK ADDRESS
# Adelr] Hgted AHEA g
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1. system & +4

2 dFdMEe d¥ZAE 5" X5" Graphic Tablet2A 48 "7A deletg &
5 Grey Level 0,18 ®£gtez2M A8 Y= E A ¥ dojgg 785 A €
. 4¥FA = ACECAT O A vp¢, AAFAE BE PC pentium 133Hz, OSE
DOS 6.2, Programming Languaget Turbo C 2024 F&3l4

2. Tried] +A

dse dolee FHEE 8WP22A o]Fo|x UH(Fig. 10). Ads}str] A8t
grlg 948 dejete AYAARFE AAE RAojvh oA AY3} AL AYnE st
HAstg dojetg € F Ut 3L volgE oAl 24, T4, FH T2 TE
A g2 & Agoz 4% FAE VLA Hu REo2 A3 FAHLE ¢+ UA
gr} o]FA FEE HoletE dAFHER FE 4Ee Ade AT UEF @rh o
€ 592 ‘1’9t ''FY FAE LEE B398 o XA doh o)A FER 4S5 &
A AAF#AA] Trie ¢2AFAP L A3tA H22 dddq 2a& BLstAda. 94
HHE AM8 BE 4 Ad2d dolgE 8% AAE AL, ojFE RY
€9 B2 Moz dAH e FHE oy dedtHo] de §29 HHE 4
o] Btgo s JHEEHD ¢ JEHE 225 o 0E HHAY 8/ B FHHez2M 36
g o]Fo] AAEY. F, o)BA HL LYoz AR AHd}e olfFE EE ¥
22 we Agd A% TAY B 160 o2 Wgez Ado gAFgROE
d & AT o) }Fgko] WolALF AHe A& HE HlolEtE HWolAH,
T, g, g2 54U FAdd ke EAAGE Bel s o=
o fstA A2Adn. & FFE AJ FSEA dolete] 8B &L Tre ¥ F 9
2o & ¥JEE HH3Ath Fig. 10 oA B9 189 Wrls ZYdE dolgt
Ha sy Moz o)FojAn EF, Moz o]Fo|rh

P <

A

Jx

tlo

e Hf

)
=

X

| 2bo

L

2

I

fuf
T
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study algorithm

input data

extracting recognizable
character

preprocessing &

search Tre algorthm

extracting feature points

4

sepaate initid sound,
medial sound,end sound

recognition algorthm

Trie recognition algorthm

Y 7
8-direction cornvert and
search address LINK

SR LA LR UL A T
dfferent of compae equd of compae
agddess addaess

lcreat record and address connect address

% d

search character table

output information

Fig. 15 Trie search algorithm

dete) AP BYOE Aste] 8%ge] T X, AY 7

ggozMe @ vlojefel EHoz o|FojAY FIHow

ABoz ool 3 dolete] EAESZA o]FojArh ojFA

E2X Tre B4 ¢ngZozA Bustd Hed 8ugel TUdE
o8 -



©¢¥ o ©& LINK ADDRESSE AR EWE ASFEH A2 o]FojA:= dH=
sty AAstA doh £ 8, vloje EUES W A2 2Eo] e PR
LINK ADDRESS7t A& &t o3 e & dolete FBES o83ty 24, F
A, 24 ¥2 B7IAY 4F22 A3td AYFARE A AHeloh

fu
2
&2}

in
s

3. &

AA AAYRGAM 24, FHY A5 FAEY &S WU F REL FEE
T 3RS EAHE ¢ Us HALE AHAsA 4.

agx, @AY BEge %‘&3}0‘1 Al 7 RS 238 43 o= Ay Fo &
£ 2 S AF dFARE HAA € Heldh Fo A BE <Table 2>9
Zol @29 x4, FA, FHT A FERozA ¥ FAE olF7 Hid BMEFNFL
gdstes GRS AMo ¥ BYAT A & Ao ¥¥E 7 FH Tre dn8F
o2M oln Bgd £A4 FR AMYADEL ¢ H OA Fgg ook st ojn ¥
50 AeAE BT F FRE 7A€o A A YRE 7ESF A €4k

<Table 2> 29 24, F4, £4

3 ) = 2} A
23| & 2 & TLCc 283w 8 A0 XXAETT| 14
B 2 & | Moo MR S
TG 2 2 FEA4A 42 7w — ] 10
5 2 5 BHA A Gy AAd A 11
24| g 2 & TLCD 28 HAO0XXIEIIT| 4
2 oz & TIALAR LT, ET,E0,8H,2A,2E, 13
24 .2%,HAM

AYHeR @& A4 L T A Trie B4 LnAFo2A o5 H&Y B
Aust AAVYL & 7 oA GEL stodol SR oln] BEHo YEAE BRI 9
4ug 78 9ok A4E B2 ARE 7% 5 A HE Aol
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int position
1'st data pointp

05050525,05251825,

24022428,24122812,
24162816
2'st data standardization

/ 05040518,05181418,
\

e | 20022026,20132313,
\. 20172317

3'st data
04051919,13250422,

( 07250725,13252002,
| 23052305,23282313,
\ 27132817

8-direction.
1'st data :31311
2'st data :31311
3'st data 132182311

Fig. 16  8-direction of data

"7lo] &gt YH P woletg AAsE doletzA Yy AP Ao A
dlolebel Az a £ ARE BUeE 3¢ ¢ + 3tk de F¥RAYL AYyw
A dEd Fr1e Dt M2y delenAd e Heldn gdestd FRE dolee 94
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Aol e AR HNE Adse A4 oA 57HX9) AFoz A=A

D & Ha4e gd3 A3 5339 £¢ 3480

2) JHLL diolete We A& Bt LY FEHJ oz AFIHFig 16).

3) =AY dolgtey dAAAAAM AP Y £ ek

4) Trie &2 5E 49 dvig H2ste viojetg wosty VHE}Ye HazHy
< wdd

5 @ AaHAS HY Arint AI=E M2 AYS ook b7 £ AAA
oln] A2 Y= nJAEestE Do

#9571 AN E 7HF T A& BB v UAY & A4 AAHE A
ottt dR2=E M2 Ao oF dertE Bl e otk F, A2 YA H o
of st ZAU7h oA Ad AHAM Mz Z4=o A HAE7HE wYstd a2
EE M2 Aol stertE 4R Aste dolerg AB7A A4 A ge &2t
dE& EFUT @ AP M2 YPdte dI=A AFoz Asd b Adee
T2 A2 dHa=g A4ed. aag, e doEst AN F& #dsz 9]
Aol ogt M2 G71A dHelete] dR=rt ARAEHE AL @Et wd2 e Hol
B7F siEdds AE @A o

2a, A WU HPE Y Rolop frt ulojetEe tE 5 Aolg
@37l Aty 254 £ Addte AL BYE Ly 5 Ak F, 2 4go] Ho
B o atelFolM oS diolete &M £& BolM mudA do e Uy
< 7He ALEY BHHEL AP Ll ofd ‘o'FH ‘o'wHe {4 HEAE #AEY 9
ot

544 %7}

gl 23e A% UrE JA WA 2E W) Q4 4y Aol ¥y gage
2ol o didez #n F APdd e A vhg2 2= 2495 E o3k H
OBHEE Z7IAM YHL wol B HoletE AMYdedH Wyl FA vE&e §FolE 4
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N2 dta 871" ode HE Aol "R o9 ¥4 olth. Fig. 65 W7 do]
Eto] Fystd FE Hole Aol

Recognition rate chart
Recognition rate(%)

100
90
80 }
70
60
50
40
30
20
10

30datas 60datas 100datas
Il : Speed Rate(%) [l : Repeat Rate(%) {_|: Creat Rate(%)

Fig.17 Recognition rate of Data

§2 @rlAg dolete] Y A4 APAFE 1A Yrizte] B Wrlel o]l
o2} g4 AZHe AXA ¥ ez Bol Hd F& RS ¥ 47 Ak 2z,
AP E doletFrt Bold$E dase] gHFYEo] FolAE AL ¢ F Yoy vy
of olm] AAY dI=9 WEEH AW vHolete Y A2E U= AFAY A
ol iE BHE F FL ANANE 2HEY & AHFig1?). oA HAAgo) FLL
2 £ dov 0 2L ¥ g gue @2 doletdl oig AYo] WesTgE
Ae =7
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VI. 28

B dFdAEe 714 F2U4 e AT WY 2¥ £De2AN Trhe U992 Fz2&
ol &3tdth Trie V92 FxE d¥L g9 7|4 (radix number)7t AXE of 9 53}
A 7bsdel A7l HEA o) ¥ FABE Folvl At A F=o dH DA
A 8w FYsteE FYstd. Y] Ade @2 AAMV 8T 42 MY FEE
71 W& Trie dd2d A €k A7E3 5 T2 Axdde] AR
Trie Qd2& of¢ & FHo] 7tsFE HAFASG FF O A77 Y8 @ FEe
&3 2ok AYe 4EE FEE A AP 8-4F P Ao 4] A&
Hol . mA, 29 723 5ol Z W9 & UEF ¥e dAY A A+
7 dasdig, & BPHEer FAHE HE & Hde TR AdME TrieT =
Fdo A7 et & dFdMe Ax | T HEEHT YT AT7E T8
sggATt 2 EHolut & FAE -xA, @A, FEAT-o] EXE A M
Yol g A7 "asich
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A 2

MEol AXAL =Lt ge F7 Yol 247 AT B0 WE H5e U
AHas Hol Al Hne £ ol Ut A% ol o AANAY AANEE e
HA@ A717 dgele .

Agsmo] Sold W Rohd FRE oJAAANM BolFATE AL W Bolys
g AAZRE @Rl FRAE BE olee A £88 Fo A Easi
oFolFN AEEA Y FAYUL: $4 Ao Be FRY WL BT AHE nHF

o o]0 FAl o] dE AFdY tEFedE 94 AU 283, A FYunsd, ¢

<

7l dgd, & 39 med, ¥ 48 L5d, 88 FA9 FEE sy stzd F:A
+ 23 aFdoA AT FA=HUS 283, B 2AH AEE FA FH d4 2ed
oA #ALE =Yuth

Alztolet Azbate] A719] ofe g M2 w3H AZ EE9 AR AUz AA &Y
o ARely, Yoy, P4, FEMANA et L APU Fo) AR A M2 =3
B g FelM EoE FRIAA g Mg AUstn EHlste ded dFde &

2g wsE wgyn o =29 Holg THE HFM £94F SEH Mol AUNAE

L

AHE AU 223, JAss 2AE FAFA WA AT FAUL DA E

AT FRHD e VFAAE ZAEE AU & AT 7159 2o 2o} Y= o

Bt A YEY UEAUE Hn At FEolY, 4AKH, AEA, WSRIA 2AbE A
Fuch oldel AFl o Yol FRAAL AAAYEL Auy Fo F& FAE A
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AL =3¢ LI aFdolA WL E vt W o|9 o|HAYe] vixjuto] F
T 50| 57] vign vpE&e AT2AM 2E F At $I0A BAE Aen @y g
Aol dFezA | BE BA £ AT 5L WNE vdd B8, EYste dgol g A
= &Y Fetn He =8 W& AARUGD U 7ME 2839 2P o} Z )
O 205oF8 dAlld =oFd S40], vy JUd 2Holadtd o), ¢u 4
FNE HE AEES AW ZA7 @ Folo B =39 ZAgYU

DAY A& APsAE olujgat AReX dAY A48 stz stre ojvjdolA Ao

o] e g vt

19973, 649, o1¥ 3 d¢ o F& vigg gon |
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