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The Development and Evaluation of a Sumiji
Learning Support System for Visually

Impaired People

Abstract

Communications through telecommunication tools are widely accepted
as valid with visually impaired people and sighted people and the
promotion of mutual understanding. The visually impaired people can get
all kinds of information all by themselves through communicating by
electric mails or using the Internet. However, there is a big problem in
communications through the telecommunication equipment. It is braille.
Braille is writing system which enables blind and partially visually
impaired people to read and write through touch. Japanese braille is a
braille code for writing the Japanese language. Japanese Braille has 6 dots
in a cell. In Japanese it is generally known as "tenji". Japanese braille has
a number of shortcomings. First, braille is difficult to read by sighted
people. Second, Japanese braille does not deal with Chinese characters.
The word of Japanese related to the meaning of a word of the Chinese
characters is abundant. For instance, a lot of homonyms exist in the
Chinese characters. The visually impaired children are facing a lot of
difficulty in learning Chinese characters than sighted children.
Nevertheless, there is no program that is the system examined slightly and
enough though the guidance method of the Chinese characters study of the
school for the blind. The Chinese characters teaching program should be
reconsidered. So, we develop a Chinese characters learning support
system for visually impaired people. In this thesis, characters other than
braille are defined as the "Sumiji"

Doctorial Thesis, School of Interdisciplinary Research of Scientific Phenomena and Information, Graduate

School of Humanities and Sciences, Nara Women’s University, January 10, 2013
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This system is based on hand writing using tactile stroke order to be
displayed. This system method is hand writing using tactile stroke order
display, synthesized voice guide and stroke order. Tactile stroke are taught
one by one. This method is effectively a reflection of the experience
becoming a nucleus. This system is aimed at repeated self-learning of
writing a balanced the Sumiji without help of other people. Moreover, this
system values the stroke order. In order to validate the system, we perform
experimental evaluation of the system with visually impaired ten people
This thesis is organized as follows:

In Chapter 1, our research background and motivation are described as
an introduction of this thesis.

In Chapter 2, explanation of the eyes the structures and functions.

Concerning growth process influenced by impairment of vision.

In Chapter 3, explanation of two methods are study the Sumiji. Braille

embossing printer and though tactile display are used.

In Chapter 4, related works for our system are introduced.

In Chapter 5, presents our experiment approach to learning this system

and gives the experimental results and discussions for the results.

This thesis is concluded in chapter 6.

Keywords: Sumiji, Visually impaired people, Spatial reasoning

capacity, Stroke order ,Experience of becoming nucleus
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To. BEED b 2 B EAE QBB EOREL, Tk 1449 A ICHifT & he.
BED B 2 I - A OFRHE OB, B E LT, MEQRENEVIEC,
KSR R, KSR, WEORE (BRCX5IREE 2T OBEEE
1) o TS, EFRORERGEEL /22 0% - AL TR 14454 A1
WIE S N7 SR B8 D 22 50 3 CED5NT NS, BEREER
KEFRTIE, BREEOREICL> TATEEMA L TYET 5 VLB O
=EEHLTEETHIHNNS. TOMATFICL > TEEHENAE L
D5,

BADOLEOKEDOREEIIWHEOMHEINBB TR 0.3 KD dH D XHE AL
DHEMERENSELRDDOD DL, IEAKBHEOFEAICIZ > THEEOXFE, M
HEORRBICEDBBOAATREITEF L < HEELBEEDOHD

FREEHITHHE 22 RO 3
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el SR ARIE, HREEE, BREEE, ANEESR, BErCAaHEXT
RHEE (AREEEEZEY) 2HBFOMREL, TORBEERBITEEEFIRIC
HB (NER/PEROBRBERBIITHIRICH D) . R ZBEARITITIHEE,
INFER, R, SEBORADH L. BEERORAO—DIEEETIIHD. £
< OERKEERII—ROBEFRITHYU T I2AR E AR £ E ALER L

THEER ( BELETF Q0 - R - uY =T - 7 B ) Nk
BINTWD ( FREGIESE 48 KM ). FHutelufil, mkxiokoic
BBUBERBEEETNDEEL TWEERbH L. HEREFROAEZNZEL
EEFREIEEIC 65 KD 5. Rl ZBFRIT NP ERICREBEINZHEEDOH
LFEONHEET 2R THS. FlZBFROF T, HEBRERZ NS L
U3 HER EEIIN T WS, Z2FEO/N - F2EEHHE T 309 2k (F
B 22 fEEE) 5. MBRMBEOEEDOH 5T EDNEE OFRICEEL, BE
DRGNS CTHEITE PR R 8 2 21T 2 @RI L 5 E S WD BN D

5. ZEO/N - FERHOET 184 N CERK 22 F£E) W5,

XA ENEPTEEET RN SBEETRD TRNIXBEEER] [4] »5
BEFRBEOBEREADE, ROBOTHDH. BFREE, FRISESHI1
HBEAET, EYL1, N 68, AL 2, 5H71 THD. FHENL, ST 110, /h
86 332, HEEER 227, SAEER 680, FF 1,349 FRTH S, BN 62 EOR L
BT B &, SRS 438, ANVELE 95, FRE 70, ELEE 34, 3t -161 ¥
2o THO, FREMOBPOVEATNEY, BFICHBHBTEEOHDNLAEN
ZENDLMD (R2) . EFRMEERELET, P4 EEEZE—T (10,264
N) ELTHGHETBLTEALTWS., X, BRENELLIEBDOLER
TR, BRMEE OERCER THAFTZ2Z TGNy —ANE < 5o
TETCWRIENZEO—HWTHD. £/, B -8B - BEZRICEETDIRE -
HFEDEEOEE - EEINEALTN S,
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&2 FREOHB

HFEER | NEER | PEEER | EAEER
BAFI 62 £ 82 427 297 714
YRR 15 4 110 332 227 680
SRR 16 F 100 319 227 671
SERR 19 4 106 332 214 665

BERHEFT :
NEREE DSEPEAER FIXBHER  BIXBREER (62 £E)
NEEPES NEPERER FIXBEER  BIXBEEER (B 15 €E)
NEEEE NETERFR HIXBEER  BIXBEEER (FR 19 £E)

MR 20 EELREL, INETOE - B - BEARE WO RES TS, BRXZBEREW S 2RE
=R N2/, MEFOWMO HFRRESEMHLLTNS.

232 /=S4 €¥—3

BERICHEET 2R E AR, 1995 4 5 2000 FE D 5ERBITS7T5 A (1
12. 7%) WAL TWS [5]. K2, BEHEEEEICBWTHEELLTWS.
L, B, /R IAME—alPRP AEEEOEIANLSBETSLII
20, BRDVRHBERBIZ—ULABNENDZHTEE OERCFERTZITA
NeNdr —ANEL RO TETVWENSTH 5.

J—x A4t —3 3 (normalization) &3, BEXEZFHET 2D TR,
—REEOF TEBOEBNENDILIBRFHEZEZIHRETHD, HKITEE
HZ2ETZ)—RIVTHHENDIEZ -BETHD. /—I(ME—az
AR THD TRIB L 72D 1950 FRICT >X—TDZIVA - TU Y - N2 -
2 )bt (N.E. Bank- Mikkelsen) TH 5. S5, RV - Z4 UL
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(Bengt, Nirje) 231969 12, /—< (M- a OFEEEZH2OERE 2
TWAHHHPBREICTZ DAY, BEEEOFEEANBEEENESND
KO TBHIEEEEL, /—IFAME—TalD8DDOFEMEWNDHERESR
iR L7z (&3)[6I[7I8I0]. / —~XF1E—TaoMalen BRILOE)
ML, EEOHIMEEEOHEMNES (1971 4F), BEZOHERNES (1975 £)0
BRI RERFEEZ KT,

HARDODHAEBEIZBWTSH, 2003 FIi221 HEORKHEEFTDIED HIZDOWT (&
KM [10] BWFERSN, FTRORAKBEOEVD HITDWTOEARNILE XS
ELT/—IAME—Ta oI nNiz. Tk 14 FICERBEIEBITHD
WIEIZXD, BERH->TH, /N FERICBVWTHEYRBEEFTEZZITH I EN
TELRNBRBHEND D ERDOOENERERFHFIIODNTIE, RFEIEDHI L
MTEDHLI IR o7z, HERKEHIRINTORWAD, B O/NERANBRE
THERENMEFERFAIRLOSNS. FRIZE > TIEIEFOADFEFIIRELAHN
REL, BHAEEDBZWD, FIIBZO LERNEEZFEVBA T, BFOHRAE
ETDHNEDIFREER® WS [11]. LML, BHEIE, HEEFERE - E&N
TRERICAFEILTZDOD, TOBREFKRANBAL TVWD. BEFEKREE DK
BELUT, TRERANDEBITIHR, EERANDIBADNEEITEHENWEIGZRL
TWa. KT, BFRPZBICBNTIE, TEERAOIRBITHR, BFERA
DIADEENREDEL R TV [12]. BAFOFERAXFONRERS &,
BEEHAEZEN69.1%, SFEFEHEN152% L&, ERMNCERZERENS N M
AREWERHL TWS [13].
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%3 /—IM1E—ar BDDREH)

O 1HDO/ =Y ALK DA
Normal rhythm of the day

@ 1HEMO /) —<)Viz) ZLICE D EE
Normal rhythm of the week

® 14EMOD/ —<IizU XL KD ERE
Normal rhythm of the year

@ ATV INITBT B —<IVisREE
Normal life cycle developmental experiences

® HOREIIHT S/ —<) i lfg L EH
Normal right to choices and self-determination

® ZTOXITBTD ) —<)V i Bt E D%
Normal sexual patterns of their culture

@ ZOHRITBT B ) —<IIREKEEZNZEHDHEFR]
Normal economical patterns of their society

® MIIzB B ) —< I TR KD AR

Normal environmental patterns of their

233 BEEEHTE

BPRICERET2REBEFEOREORECRES - M, MOTEHETH
5. BFERICHEE T 2EARER @EROBBEOREZHEAITLIRE) O
HDLEIGIELEINT 5L EBIC, BMEOKRBBLIEFICEELLL TS, B
FRICEE T EEREEZROBGZHAICAH D &, FhEE 272 Ak 79 AT29%,
INFEER 639 AH 298 AT 46.6%, 2% 0 508 AH 187 AT 36. 8%, miZ5#h 2,463
AH 198 AT 8% Lixo TS, /INEHIRED 46.6%, HEMAERED 35.4% 0



18

HEEEIR Lo TS (K4 [6]. FURKFVEM S5 N5 5 F T &ITHEM
LTWw3 TMHEREFFRRFAE ) [14] 2L, NEFTOZORENED
B<, FEITTOREN BRAEIHEL TS, X, ENEHEERS
WAL 5 FEEITo T T2E/N - HERERANEER B IR
SSHLER IS B BCRERERET ) [15] Kk DL, EEEEREAENNEROT
RBHE T 34.4%, PEROBEAE T 34.7% % HDDHITE S TWD. IEETI,
HERERHCHRAR B HZ D BEAEDEMERICH 5720, [E7EE
ERHEIRRAIRIZIZ D TND. BROBEZHBTOMR LT DI ENTE D455
TERFROBEEENL, ~A AR UzEDMinFEN—EkDdDoN 5.

% 4 RHIXBERE, FRREEEERE, ERYREERAER (AN

SHEER | NFEER | PR | AR
AREE 218 622 497 1,999
RERE - AHkEE 7 88 88 -

| BRREE - 9 1 7 4 21

BREEE - EAREHE - H59 2 24 20 20
BTEREE - MARE - EREREE - REAEH 2 79 50 47
BIRREE - MNEE - EREEE - R aH -
- ‘ 13 454 395 812

BEHEAT : XEREE FBIKEEEER (PR 23 FER) L0 HFELEEMER
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24 RERENSREEICRIITR

AT, BEREZELT, AMORBEICHRODIEREZESL TS, AMH
ORERFEIIIEE - R - MR - 0RE - R - EBEE - PEREE)CEERD
S OEBBI B 2 EER) S L ONEEER D 5. ABORE - FEICH
HOREZLTWBEENTIRE N, B EERIECFOWENFIKIC XL D BRK
SNBIRERETHS. HER, MOBREICHAT, SRS T <hTn
5. FTDEHIZ, BRICEELZ HDOFEHIT, TOREREICBWTITEHIER,
HENERAFOHRE, BOR#ELZEDONToFy v TEAD LIRS,
FEEMVETUTENZ EREDN S OBRITE - TEY O BRI R % Bk
THIENE WD, HEREORENKE LS. /R [16] IFEARICIE
DEDOITENE S, EHATE), Bk, BEMTE, BEWTEN DWW 2R
HELTWS., £z, BARSITEYRORAREEICB T 278 OWME &R L
TW3 [17]. B/EICEEZEOZWAILIE, HEMNICHAR O Gfe
NEBHERBEOICAN o THI D ET S, AREEEROGES, TOX 57
ENZLWV, £z, FEBIIE D L2 HBEMNRERICE > TER. LAL,
BRIIHENEEARECTH L. BRHFZSIIEBICE > TEREMICEY - &
BTBZENTESDD, BRIZRANS —D—DH X 5 NRITHITES RN,
BRLBICHBENRRMEZZT 2 L0 WED, HECEEDZVWALIELD
HIEHEE I CHEEEOEEREORENENS. HEDORIMZRH D DI
BRIBDZEIIEFICEETH S, HREICEFEORWVWAENAEATNSETRT
DHLDERBIRTZ I EFBHENTHL W, 22T, FFIZ, &) (1] NiEE
T35 BRICh3BEOREBR CEHLE RICR2BER0hEET, §AR
CPEBRLZZ EEHICLT, FOBRRLERONASL D S F 2GR EAgYT
BIEMTELIIRBEALRIBARDNRBOZLETH 5.
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25 FROMENZEM

BEEERICE ST, FREELRZFHZHoTWDS. HREICXIDFHEHRE KRS
BRICE > TYOBCMBERKRZEDEMOBER E 25 II3MER 2
AUERENREBENINEETHS. FOMEEZ KT S &, ZEERO?
0, DFED, ITE D) EHERRE( 2 <, W7, 5I<), RAMR(S D2, 7T 5)
WHETES. INSOREIR, 131F 1% A £ TIZEOERMIRBERED D
2T %.

(1) s

ik, ANEOEBWINZRICECLSBEETH S, AMFETIE, MES
NEDXDIHETEL 2BEZAMEE SR MREIL, TOREZEROME
TETHIHALDENIZKD, FEEKE (Cutaneous Sensation) & FEIPREEIZHITS
N5 [18]. RFEE EIXEE NCHEAET H2ZARICI > THELDIBRETH 5.
GERRAHE S AP OZERICEI > THLSERTH D, KEREEL TOM
HIHE  (tactile perception), JEBHERIT L HEEHIRF (kinesthetic perception), =
NG MHE 2SO MEEIHITE (haptic perception) M 5. FEEREE M, THIE,
W, BRHEi EREHMBRICZERND S, EHEREICLD, HREICEETED,
JEROME, FROMEREZAD I ENTES. BAE, RN THME
THEERFESIMENL, YT 4T - FyFEREBNMAIR)RE L XIEND K
21, BMARRIZERNZHENT, TNS2HIETHHOTHOD, MEIISL
HRPREORERBACREBEEHERZLTND [19].
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(2) filsR

flio THETHI LR NS, BORH, K/, EE, &EOHKEN
S T HAN S, ERICHD 2D0HDEHURNTAHZEKBRE, ZTOHED
WD & BB I BTG S N 5. BBIRIZIE, SHRMICERAD DREIRRYIZHE
BTHIENTEDY, BROEGICE, MEICXDMD EIZIDERZTT
bz szn, MR, #MLZHBrOBHRLNMESNRNDT, BE
DHIREE L 2 RBIC RS, HiftREAET, TO (£2), A (S
<), O (L) J BREENWSBENLSIFEDONSA, BRIZE->TING
RO CTHL WVHIREDOENWEETH 5.

(3) il oD E1RE
OB OTBBOHL

HETI B TEMOEKE RELTHEIET S ZENTE S50, MET
WSHEFE AT EHEETULNMERT S 2 ENTERN. fillo2BENS
MEEIZ A T 2B BMEZHOHP TOREGDYE, 1 A—T%
EBENDS.

QF 4R ZREBIHYICE N T Bl OB GO L A AR
FHROBIMEDOEMBEN I L T 4 3 AR EE I I MEAZN KR E W,

(4) BIRE LT IR OREIIHIHE

ﬂ

FIREEEROKEIMIL, HMIZRUTH>TH, EOMMRAE®
ﬁ&ﬁfﬂm FEBREEATVWS. BlZIX, BROBEEIE, 75%4
T, BWEBEY, IEIS5ETRIR, RWEEN, BNERNRE
DEDOHMER - EMLEIETEDOEVWZHSNIL, TNUTHIHRLES
BEBADIENSCHDDHEND S, BRIBOEEIE, HEMNICHERY

Hl
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DO ICHER T 2 ENTEL D — e b B TTDENEZ]
S5MMNCT HRBENEN. BROBEINIMZEERNICTED 572012, #H,
BAREIEZEBREZHOTND. £IT, FHIE, BIPREET 2K
SRR E R LR TFFH2RET 5. L, FEEIIXFOD
ERBREERZTESE, TORTHEREII > TR BRZLRESES
FEETDHS.

2.6 MEZEERLZEZR

HEFE S IIEMBROBEEESDONTWVS. TF, HEREFEO/ZOHOD 2
KITIEHROIERIZEAT Hut58, HEMAREEERORBNERMIZITHON S XL
o7z, :

Kennedy [20] 1%, EEH OMK OB EAEIZLS 2 RItA A—JDRBED
TEEHEICDWVWTE AL TWAS. Heller[211H, B ADOMMXIEH OB W EEM: 2
BRL TS, HEREEICRVWTIHELOMEIC X % EHEMEE ( spatial
acuity : fHRETOHNITHE T %) NBERFLOHFE NN EDINIZDONTIE, A
ROMEND 5. Fl XL, Hollins [22] 1F, BIEELEEIRITBWTERMBEED
EZNRBNWEEFRLTWS. FO—HT, Axelrod [23]1F, 8 %~20 &% CHE s 2 xf
NS VEH 75 AOEREBRIBIZ, 2RI LzF1 0 REHANT,
M TNDEZEZ2LOCSKELBMEZHN, £HRFETEIRIT 48mg, KR
BIX 34mg EWHFERZHZZEBRRTWD, X517, Warren [2411E, FHNZEE
T AHRERDOMEZE S OMBERFNICEAT 2K Z AR5 EEREBIEEDORM
WELVWEDRS, BEWRE US55 HEF TR BHAUNICE RIER IR X
DHET<NTNDEZLEERTHOTHHESKLTWS. LarL, HENH
W= IEI 2 IR ( two point threshold ) TdH 5. ZZREMEEG EE LIS D #
BORES (ERHEK) CPEESFOERNNEGTSEE5bN, ZFUEITOVWTD
MEEANEHINTWVWS., 22T, FogYtEzons,
BREFOB I ( gap detection ) FRELH T HMFH ( grating orientation discrimination ¥
DENKRIN Z RS 2FRE) 2 AV, MNORE/NY — 2 2B IRICI L Y
THHIZXDBEHIEICIE ST, HAREEED LD, ERBBRENEGNET S
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HWRARINTWNS [25][26]. HEREZEIIBWT, ZORZHRM LG5 D
BB BN S OBEREABEN. ( ERP : event related potentials ) 12K 0, Z DK
MREEHF COROEENERELD BILS, £k, JFEMFEIFEHAINLELGF

DANELIEOHEBOFNEFOANELEBIOBIEDN OIZENITHREND S
[27].

2 RFEHI B O

O Gnck DRz s,

FH L.lmm, $FE2.2mm, & F 6.0mm T, WEKIZEmRIZIEDOIEE, &
0 E< EALIFE EBMEIT/NE <BURITRS.

@ 2 HERKIZHMT 2 X 0RME T 5 U ORFIICHRNE L 7213 5 H BfE
hE <725 [28].

@ 2 HAFBEITERICHESEND 2 LT H2MEDH DN, ZOGEKEN

DEZHN THN2HENEGTLLORMBHH S [29].

2.7 BROMEES

BRAROSHEERIE NI > TRROOENRD S ENMERHEINT

W5a. HAR, KA ISEBRORRIZIFHASNITEINTNSA, FHER

B S OMENRLS, IME, T, BREWVDER OREN S OBERND

W, UTF, BROSHECHEMIIEATIMIEORHRDDEHITS.

= IH

Smits and Mommers [29] 1%, 1970 £ & 1972 D 2 [miTH /= > THEREER
LR D HIAE % Wechsler Intelligence Scale for Children (LA WISC & FE9)

=:h
S Rea]

HREBICE>THIEL, MFELHITIQ DEHIF 110 TH D, IR

NI DTz, WISC BRbtEDQ FAREICB W TS, 6 DO FMIRE (A%
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B, F¥, HE, B, BE)DSb5 THGE, B, 5, BE 0421200
TIIERIE S BEREIEOBIZEZ WD, [HME) IBREOHED, FHMHI
m, UL, THE) BEEREROIE S DRENRIWEEHFHL TS, Z
DOHFLAMCHE RO MIRED MBS T Z L T DA H 5. Witkin 5

[30] 1%, MEEERNMKEOMETHRERELD bEVIHERTH 2 LR TN
%, MR [31] 1%, BEREEIRIE WISC O FrED >S5 THMR, BEl, BiE]
DEIIZ, —BIITERN2 A, 15, 0 5ERDES, FIEE (15 "EL
ENWZEZHEL TS, HEEEREISEOBENNRDPHNENTERE
METL, HEZEL TREBEZLEET HHEBICE, MOKRE (X - i)

KL THEELEDBDITEDWTRET 5720, RIEMRITRDGHENEN.
512, Cutsforth [32] I, 6&~21 % T, 39 AH 26 NIZEKEIGEDREEZ N
HELEEREZFT > TWD. FIIEEEIX 50 T, MZEEGE 1,560 20 L7z &
A, MAZZHD DN, R, MEEREICHNTHEEZ 48.2% BHAEL TW
5. i, BARRBRNZEMTINSBRRTNSDTIRLS, BHDLUWEHEN
RISEEHATTHHEMIID D EEHL TN, 2T, BEADOSHEDIERE
P (unreality of the word), /N—/\1) X A(verbalism:ME S3E F3) EIEITNT W 5.
ZOEANIERET 5 & EHITHERL T, £ 331 13, 100 RITA0h 566
W UTRIEDE NS 2 B L TWa. KBRICEMT NN SEEY
BT 27e0Id, BEEEROES (FTMD, FERKTRRT D) 2107
ENEETHS. :

DEHEOEERFHICET2MRITOVWTHEZITD. SiEOEER
MZzRRECERTHRLZZMETIE, ERONMOFEBTIZEL Tid, HIRE
EURTIFRDENDENWDABERDH S, FIBMOREANENSEREL T,
BERMEFEONEOEH ZEDLEHEFEDORAD T O LA R TE
WNETH D ERPIERL TS [34]. PO SHEGSIIHEIRZICHRTEN
L0, WIREEALURISREREDHEMUARICRESTELSLDITRS.

KRIZER
7
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E3E HREEEFEOEFFEORNR

AETIE, AEEEEIHEBEEOII A2 r—2a  2MHBIITI 7200
BFIZEAL, HEREFORFFYEOBIRE BITMIIIOVWTHHAT S, £
TIILEHTIE, AREEEHOXFTHDHAFIOVTHAT S, 3.2 T,
BEZEHONBEHICOVWTHIATS. 338 T, BFEIHFEICBTFE
FEHOMBEMEIZDOWTHMAT 5. 34H TIE, MEZEHLZEFEHIZON
TiRRD. 358 T, MET+ AT LVAITDODWTHIATS. 3.6 HiTlE, Ml
TA AT VA EER L ERFEEIBEORITMAICDONTHAT 5.

31 FF[CDNT

RFEEE, MRZHAAGDODET, HEOMEICL> THO Z LN RERER
BELEHONFET, 2RAIEEENLEXFTHS. BEEOFEKIRFET
H 5.

3.1.1 RFDESR

RFL 18254, 752 ADJA - 751 L (Louis Braille) [35] IZL > TH
RIN. HWFEMA, BE, BFOEHFOEESE2EbE-6 AAFERZERIE
Z. 47T, EREED, ZORNAARFERAWTWS. —HHATIE, 1890
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F (I 23 4F) 11 A1 BIZ R EWAREE A/IIERVRELL 50 § AT
NRFRBERTHRASINZ., SSITHENEDSN, WB3MFEIA2HOE
HITHB S NZHEIE RFI ioTE$5%M IZEMR S Nz [36].

2 RFOME

HFEEE, AF) (RRAEMENLIHBANSRDHDOTHS. 1 DO
FEIVIE, M3 R, B2 R0 6 DREMAGODE TESIRELEFET, £ENS
T OO, QDE, @DA, HLEMEFA QDA ODH, ODETHS
(X 6). FFFIIOODD 3 HEMAGOETIED, BDOROO®D 3 m % HlH
EOETHEDITETHTTEHR L TWS., 1 JULEEZRHWSZ EI2XD, 63
WO OHASOENAgEERS. 1HOEINITXD, YIVT 7Ry |, ﬁi,
AFACHEEZRLTHIENTES (7). AFEEZHROEEE, EAMIT
EA%bh#ﬁ%@A%bﬁfE\#bE\ 2o T, #Y%?Dﬁ%@#

Tl FLLEERR, BAFHELRE (K10)2->TES. %, AL
_“%ﬂﬁﬁéhfmé REVZBDOEL T, HAVE—INREDT VA
—IVEREHZ B E T EN o RN INT WS, JFITHR U T, HIRE Nz XF,
ROTEMEXFREEZRH L TEFE LS.

1] 4 4 |1

2 | 5 5 | 2

3 | 6 6 | 3
GLYT: ] ME

6T (6DDR)



27

B 78E (BWAB)

A

mi’ﬂﬂmaa&@gaaggaaanaﬂaaﬁam ;
SRRERRREGRARARAAAITATIIANN
PERRRREERERERAAITAAARAAADA
HB;‘BHBBE!EHBIQR!5!!3!"!’:!&3!%!?!?!73_?!:3

B 8 mFar 417x26 % A/NEHFaR

BEHEFT: #RBMHEAN HARTRES

313 £XEROAFEE

R, FIROMEBZEL ToANS. KRERO[ATFMEOFEITD
WT, RFEFERLETTIERS, RFTHABZESNENDS. RFOFEH
DEMELT, @HELILIETZERITLILDRMETHS. 3L SEN, &,
X, Xfi, HiEREDEEMSRDIE->TNEIEERDNETWS. HAD
RFEFHAEDOHFIZ N —HIEL TNLHDT, BHiZRkS TSI LDHMET
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H5. PR EATFEEBEDO TS CER 15 F&GETR) T, RITRTfFE
BMEENHGEINTWS [37].

15 N 40
RTEFEEEOR-ER

s

O WFOMEFHOMMEIT/ZEDANDEA

@ Wi FiAOMEOHIE &7 - ITRDOA A — DAL
@ THD1YADHITDHE2IRAHITDOA A=Y DRI
@ T DEHFDOZELD TR

® ROALEDFTH

® MEETADA A=Y DR EZDEIK

3.1.4 2FDFHK

HFPIIMEZN L EREEN D - EDIRNIITONS. SFOGH
EFd, MO THRENEG N, RFOHAHFEOHREIL, BUET UL 4T 600
RALLEOHITEHTE, 1 HIZ340 AU LOESTY A THHENTE
5. LU, KkxifilKidd 5. 1 DHIZXRBOHK, 2 DHIZEOHK TH
%, HFEERESEHLTHHRWII W, BELREIFEART S EERRREICR
5. Tz, RFIIETH->ZERILNASNRWEY, BREICEKOKTFZ
BRI HINHL W, 3517, AT S2RUOT 5N 2 ARIEEED
LEXFETHDM, KNERRERETHS. §ROEEBAEKREFTRT 212
W L TR, 512, RFEEFOLERHICRITITVSLD, RFEHS
BRAWANEDXFIZLDAZI a2 —a NI LMok, I Ea—%
ZEAL T, RFEEFLOMALENIREIZRD, RAMOIAI 227 —3
a CNAREIZIR o Tz, BOTBREORE 2 AW CEMTT, HEOXF % R
FIEMT HEERIE<E>7. —H, RFETANLET Y EEERLHKT
DITEBT DI, BERRECILERLREDERNLETHD. 20X
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WAE2—FE2RVWDZEICEL-T, RFEOWE - KIE - #EREOBRE,
KEREROERE, T —YOlE, KBARBENICEKEINEZ. LLL, TF
IC & BTN - AT OIIIRF oMM, BEMALERITRTHD. £E
NFTHLHEFZORMEZEN L ERFARROERINLD, EATHITEES
Aok R B

32 BFFBOLEHICDOIVT

BEXFORLCHENIZDOWTIE, EHEAMSNEWTWEZDR, HERES
ELEDESBEOBINISO LEREEEZLDSELTWVWS. BEBOEL &I,
KRIZRT I DO TH 5.

(1) MK K ERRETEH AT ¢ 7 OFEYE
Q) LA a DR
(3) 1HRAE AR DT E

I, VARKIE— 2T ANERESIN, RkaARKICKEZIE—L, Bl
WO TERmMZRT B2 TURAHEIERTE S LDk, E51T,
) —RIA L= a P ANEEEHOEZEZANLSRET SHXDIZR0, BRN K
BEREEIX YL RBRNEVNDFHETHEHE OFRLFRTZITANSNS T —
AMNELSIBH>TE TS, HEREFMEO-BEL TROEND DT,
HHRAEE EERATNAL—XTH D I ENRMHREHEEIN TS, hamt
EANHAE AMEEEERHEE O FRHAEREFO TS E®RY 7t
TEUT 4 ICEAT 5HENREEXRTES (2004) OWmEHICINL, £FE LD
A2 —2a FEELT, ET A -FAXDBHHAINTNS Z LR
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ENTNWS. Fiz, HAEBEEENREZERZIENRT 2 HEE LT, EFEOHI
XNEREFA—NDRESHANENTNSZ EQURIN TS [38] .

O LEBRNGS, HEREENHESMT 2 LT, 25 XEER N EE
BRAFINDO—DEBRS>TVNS. LML, HEREECL> TEFOHRAHENR
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