(2) FBERXFANVATL “Pen-Talker”

BH(L, “Pen-Taker" DHETT . KLAT L&, TILET-E/AILPCER TN HHTLYMPC(CPU:
VIAC7-M1.0GHz, RAM: 512MB, HDD: 40GB, 800 X 4808y F XY — &R, KEX #E14.6 x $522.8 X
B&25.1cm, EX:880g)FEAN—F Y7 ELELIz, COPCIZ, XFANEHIMT 51 2T7— M

B, RADY— )5 FEEXFORBTOOUEHAA, AELELE,

“Pen-Talker & LI-PCER AL TARY

FEREIL, REA(SARVTPCOEEICEEXFEEEAAET, IXFECEIZRERILOREY
(BEEXNMZEXFRYYAELTIHFL, XEOXEAALEEE T, BRIVE2EHLLET . 35&.
BELEHORANIOXERHLEZTL. BRAXFEINEERTSA, BETHRALITEYT . BEEEKED
EEHBWRICKAXNFEANEROFER., FHANXFRIZ10.1F/57 XFRBEEETYTIRIHTL

- ANSCERIE TR RANKEELTPCON—RFALRIRSATIRETEET,

SHOBETRIVBEEOER. REMEDTERLE T,

“Pen-Talker” ()& FAD
PCEMEIZXFARN
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“Pen-Talker” DEHQ
BFEXFIDERRTESHBERICKSHHER

FBHUREBRERT—ILE2M(QUEST 2.0)[1]i M4BTI R 7 — JL(PIADS)[21# ALV T
A AT LORBATFMEEToFER. “L. L Writer”, “Pen-Talker”&H1Z, HBEIX3A LU EGHAFHR).
DEBFMETIE., $HABEBIBMESEOR LARESh, RALCOERE/IENTEEL.

4. Bhylc—hh oD RE—

ST NNV AT LOBRBERAFMEZSGTTHLEBIT. CHLDORAELLT. TORLRUER
WT PR E- BRI AT LD IZHEL RESEHROTEYET ., COVATLIZDNTIE
AOBKIEBAWLETH BROBMIE, BiL. 28 MFEHSEITHYET . COVRATLA
[ZOVWTHENBOEMAREARBRLTIFETT.

AREN, KYEDOEL, ZLTEEEE 2 DFEICKELEEOMI 2B XBORRIIFSTEIL
#BELTBYET,

BEXH

[1] F e, L2 AR—8h FE—, BHAREX LHNEF FARBGE, —HBEE: GUARORHRET
BART—ILOFRHFE—QUESTE ZhR—; %20EJ/N\TFHLTFL R, pp.10-11, 2005.

[2] Inoue, T., Kamimura, T., Sasaki, K., Mori, K., Sakai, N., et al.: Standardization of J-PIADS (Psychosocial
Impact of Assistive Devices Scale); E23E|J/\TEAh2 T 7L R, pp.145-146, 2008.
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W—RERICHASR, ACHlAO NER) EROBREZRBAEEYARFRIZENI L, Zhb Dk
Bhb, UTOZENRBENE, 1) KEENEWFIAZEICHT2MBHIECTIRAILETH DL D
Lo 2) BRABIBEBRBEHOBALUANDOANEEROERGEBMEL TV LHIIShDZ L, KB
BIADTHS EEX LA OB T LEAREFICL2HA LT ORFRFD R, BRLEE

Db, HEOHERBF T IEORBEPILETHD I L,

3) ERBEEFETIC, FIAFIERR

BRICAKTAOOMBAE L ES FEEEE LI &,

A. WIEEH
HE (bAB<yY— X0, 2v)H) IHE

REEEOWE L UTHRAE CIIERK BRI DY

BECHORREEER IO 3E% 5D D, HAEE
< w0, IXVEL. & DRIEERAT D ERE
BB DIEOEFREITOBALR S 5, H
SEEER Y AEY F—va o F—BAF TR
WEE - BB FRARARR, LT, B
) Tk ERLIBEEL Y TAS BEIZRWT,
MBS OFEL 1 FAIE 1R, FH 32
EUTV, B —<FASI T 1 U XOEIEOREE,
AP Y—v ) —F— U—7n)7k (Microsoft
Word) . #3357 I (Microsoft Excel) , A —/L,
A B—Fy NN LTS, oENE B
& — (WfE, R, s, @) °b, TAX £
ix (#E) BIEO— e LT MEBREDdN ORI

L s, ENHERIEEE 2 —Tik EEBL
NT ORATFIETRABEOFLAIZL Y RENBRY
AV AINTER I NI,
EHREHREADOEII 2555, F—L, Ik
THREGFHL I A=Y Prarta—F (LT,
Ry ay) BRIRATALEENRTH S, F 17 FE
ZEY NEBOBMFERRE 42 NEHRELT
i L7-iHE T, (FIAEO 9B, kgt kT
VarEEINERDHS| LEELEZY,
FEOBAL, FEH~OEREMOTEATH B Y,
PRI DAISY (Digital Accessible Information
System) 7 #—< v b OHFRENERERL L UE
FRBIERA S, AEMEMPITET 5 DAISY
TAr—<y hOFRERELA VX —Xy bEITLT
FETB L0 eotz, EBIT, CFLFHLEGB
In&i iz DAISY2.02 74—~ FOEFHEIIA
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WIFEREE B L O AE (BY) ~EEHE) B
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17 EFEOFHEFEORAES 2| [ERE
BEENBERDPLRWE SI/NS R CERIL, &

’
%%

BFEEEL &R,
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23 RIFRRIL, BRI DWW TIMEESIE R o 7
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EfTE 19 025 65 F (28025 58 F), bo s b%
VBRI EREME 26 A 41.3%(13 A 36.1%)



Tholz, WABFEFRLTOHEIL 23 A 36.5%(7
A 16.7%) CdH o7z,

2) XY a Ff Y arEERT AR
FHIIEART 45 A 70.3%, F—-FET2 AP 14 A
63.6%., BIEEAET 14 A7 A 50.0% (RifdFEE
T25 AN 69.4%) Tholz, MEX DM TV
6 AIIAMER & UCEE L, B kY 7 MM 38
A 59.4%, BfREETIX14 A6 A 42.9% (15 A
38.9%), A ¥ —> v MEF 36 A 56.3%., HiA&F:
T 8 A 57.1% (FEFRERE 19 A 52.8%). A%
¥ 18 A 28.1% Chotz, Y a5
FRZAR I, R E SR 12 A 19.0%(0 A 0.0%).
KA 18 A 28.6% (14 A 38.9%) . K5 A 7.9% (8
A22.2%). BA7A11.1% (7 A194%), /3=
YRTUT 4T 5 ANT.9% (6 A13.9%%) TH o7,
2L, L 17 FERETIE Y arORER
EETHE| BEV,

3)  HUE LR - FIUAE KR 3.8% (IF
0—-24.7%) . FERDOZHFRH ¥ 775 ] (18 39
—97.7 R). FEROLRBFEH 79.7 K (I§ 53—
94.7 5) ThoTo,

2. HOHER

£ LICBMEIRE, Al 17 EEBHMRAE L X
USRT —4 & LT EELOBRAY (FFEHoFE
HLOMERY) O BH CALSEES N S EEEEE TR L
oo BERRHE 33 AL KRBEOBT, ST —
& L3t A B O 9 I B A3 LU 9 B
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Bkl (MEE) OB EEHANARICELS . ¥k
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B LS OIS RIS P DA
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L7ohE R, 42 iU E#E 23 AT 42 Rt 21 Al
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TE< (p=0.055), MHE(EHH] SEROGR/ILGEE
BECEVEMZHY (p=0.076), HK] FROH

RITEERE TRV BRI H o7z (p=0.11),

F1 FIRER L xHREEO B CHESSHISA R O L

H17 H21 *FFRAE
FIRE  RAE

B CAffE 2. 36 2.35 2. 76
Tt 2.54 2.29 2. 82
Favss 2.39 2.41 2.32
1EE) 2.44 2. 65 2.29
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3. XY a FIRRILE BYEORBER
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FiE Y 7 bOFARIEGEIBEOSL B EMEIN
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M)
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EE VIR o T, B Y 7 NRERF RS
AT, BEMEERD HEGE] ERO/AITE
Blizm<, T& 2920 & R oS AiTEy
fHmicdH »7= (p=0.015, 0.074),

R 3% T OF AR IO H D3 E MBI B
b (p=0.068). fFin, PRI, P4, HEREN, BO
WS & V3BRA2 Dy o T2 B3, R % v FAREHE TR
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4. FUEL BT 5 ER
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FHELLIRT,

1) B ERBEEE R R, TR
ORFEPEVMEBICH o7 (p=0.078), KB DF
THHEREERT Ao LS h, 22T #
71& HFRROBREF- & 2 AEEETI D> T2
B, RIFRBEHLED 9 41T T~ TERIRNE TH
D 7LCo
2) ol (RAEREH IR AR I TASCT
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3) SR BRI AR R TR
(ef B O] IR ) BRnF RIS
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4) ARETER « PRI L E R H
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5) RIGR : KIERNEOREIEV BRI HA~,
MAF 2R B, ISEREEES), (AU o
EHERBEBITEN - 7= (p<0.0001, 0.0078,
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6) HOHES 2B B OB A L B O
BRI Lisd o 7208, 28 H OB ENE
BB RS ST T, TAREME ) SRR 15 AR
BV MEMAIZ 3o 72 (p=0.17),

5. HOBURE BT AER
H OAESOESA SR L UOAR L SE 0B
BRE ¢t EIC L D FAHER, BRAR. BER
. WFOR, ERRER. JEEAEVWHTHED
BB ABENEER DT, PLTIELVERE
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1) A ERIBEEA R R, B O
A0 D b Ikt B SHROBAITABICHE <,
[—E7 | FEROBR L GFHSEE R H -
7z (p=0.006, 0.03, 0.069, 0.080),
2) i . BERE SR R E S
O TFEEHE FEoBAIERICEL., k) &
M) RO/ AITEVMEMICH -7 (p=0.039,
0.055, 0.098),
3) SAE L BfCOEERAT AR, BE
WMo 1Ef) HREOBABFEREL- L
(p=0.036) , KIFERMN 10% B LL LD 7 NZBR =%
FEZOVWTHBERITRA LT -7z,
4) AERD)  EPRER (34EM) BIESR
2 (S48 BRI, THatE) TRR) MtE) (=
—E7 ] EROBER I OAHRITERICE - T
(p=0.044, 0.018, 0.023, 0.033, 0.01),
5) KIGRNEOEHHR BT, B OES
o THEE) T8 OMhE Mt SERoBanFmRIC
B o 72.(p=0.0093, 0.016, 0.022),
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1. ALY o FIROBIGR
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1) H bmESE, SPILIER . RREAEE S 7 BT
DOEFIFFFE : REEEE T COBY - 1HRITE) & B
M-BEEROEEXRS. RIkEE 716
191-206, 2005.
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SWT. BARr —E ¥ s U2 70127133,
2007.
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Development Through Sport, Children and Youth
in Sport: Biopshychological perspective (2nd Ed.)
(Smoll, F. L. and R. E. Smith), Brown &
Benchmark Pub., Indiana, 2002,
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FREAEETEEONFANEXZIET D
FEZANFEANIV R T L “Pen-Talker” DB FE & 5T

. * R ¥ * . *4 *
G o™ TEE AT L BERT G T R 20
Development of a pen-based note-taking system for people with acquired visual disabilities
Kazuyuki Itou*!, Kimiyasu Kiyota*2, Nobuo Ezaki*3, Kazuyuki Itoh™# and Keiichi Uchimura*?
y

Abstract  This study is intended to produce a learning support system for middle-aged people and elderly
people with acquired visual disabilities. Our investigation results related to learning tools show that the use of
Braille and PCs has decreased in classes at our institution. The primary reason is that finger-reading is difficult for
people with acquired visual disabilities. Secondly, the Japanese kanji transfer system is an obstacle to keyboard
operation of a PC during classes. We propose a pen-based note-taking system, designated as the ‘Pen-Talker’ on
ultra mobile PCs for blind people. A novice user with an acquired visual disability is able to input Japanese
characters using the proposed system without much training. The system can recognize 3,126 characters including
JIS Level 1 characters. This paper describes the system design concept of the pen-based note-taking system. We
also investigate a higher recognition engine based on a fusion of an on-line and off-line recognition algorithm, and
a voice assistance function for users. Screen information of a display is given to the user via a built-in screen
reader in the system. Our present prototype model is useful as a note pad function using a simple button operation.
By applying this additional improvement method, the recognition accuracy increased to 93.7% for 20 subjects.
This is a much higher accuracy score than those achieved using previous recognition systems. We also received
user evaluations describing satisfaction and the quality of life impact of ‘Pen-Talker’. These results suggest the
benefits of practical use of the proposed system.

Keywords : acquired visual disabilities, note-taking method, pen-input system, learning support system
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FERZ, 3 APBEERICER LTS, BEROER
Bit, 878814, hESHA U REB44, R
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power
Switch

(1) Power On

(This will automatically go to input mode) stylus pen

(2) Character input mode

FERAZENILTHD. £, TEPRETHRERFERALT
W5, UM-PCILLBFEHEXATNTIEBENHDTTHS.
(2) Fhix

FAOY L FALE LT, BBMBOBRTOER L4
S TWZBEEIERE L EEN B FHRAICEN G,
EMESICHIE Uz LT IS8T 5 R5%8 6 3Upl, 112 XF
FiaHEB L. XU ToERY THAH.
ABPRBRSNEL EFEY

B Zhhbb THRESFIVWET LI BBEWVWLET
C BREATBAI LOZHFRECH LETET

D RERBRLBREFICLIALLIBEILIEESVEYR
E#HA Do B LARL IRV ELE

F BZLIZHKOBREE-> TRV ET

WBERL, PEXAARLELRRY VRECOVWTO
HRAEZ, BEAL UTERERFHER BT 1 XE
lE Lo TANTD. 20%, 6 XBPDAHZEITY, £
DEFTANT — 2 2ERT 5. HAHEFIFELTILEYT
v, 2 HEAK, #HREOEREEICAEDERNS, ER
ERLPIEFRA LTS LTS AKE—A2E, &
BRAIITS. MBECHEROBE L ERABITONT
WML, AEZBELETEREZITIZL ET5.
412 FHMEERBERLER
) FHATICFHK

# 112, “Pen-Talker” % HWTHHEAENAAFELEA
LD 1| YN0 OEHASILTFEERT. 1 H
HOBIT TR, BXTH 18 T4, B/AINTR 1054, 2
B E ORITTIE, BRTH 21 T4y, B/NTH 13 /45
ETANBEREL RoTWB I ERSMNE. WTRD,
FEHRALTER 2 ELSOEETHHDI, ¥
FHEACTICL A% —FR—-RFAS L RBETH L, »i
DBNR—RTRH B (1 XFY 70 OFHA SR
1349 4 5, SRR 200 2 VR, ~XUBRESRR
Z CEEOENIC X 2T, XFEOATEE O LT
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(3) Write a single character using

(4) Press the top right button to start
search

X4 BEOT 4 AT LA EXFASIOFIES]
Fig. 4 How to use the “Pen-Talker”

(92)

The first
Candidate

candidate
characters

(5) A voice announcement will be
made for each selected character

(6) Use the up and down cursors to
select the appropriate character

TE2LEZLNS.

#1154 OFEEFEATIEK

Table I Comparison of the average number of inputted

characters per minute

84 D FHIE .
mAE 17.8
B®/ME 9.6

() RSB

SEIOANERICBT DXFRBERER2ITRT. F
WXFREEE, F1EMT33%, BIBWEETED
7o BREREERIT 98.4% CH B, FRHICE, KE¥oLTE
THIHIEELEDOHEDIZEENREL L (112 CFF 81 UF,
72.3%), RUEORBOEMIILETNERA Pa—r R
RRAREIEEBRICH L TY, N7 v FEFER=
UURRBRELN LY TV,

BEHOEANCLY, FBOHEAORT v 7HITH 3
fFm U, Eie, ORI S, BMEETL X
FMEVHKSI YLD L OBFEES TIH2003 Y
B LE, LhL, ZROHRFEANBFEREREH
FIREE R It AT ER T AT, ARLERIC
T R OABEMITER EREZVWEHTh o 2.

—F, EBRETHR, #EEPLITETO (4] BRI
&0 (&) Lipy, ERED [A] BEFED 131 &R
WmINd Loz, BRAEEIL TV CHEMRTIRpEI L
WX ET AERAEOMBENER I TV A,
i, ME) [F) R -3l el otk
2] TEEME @ADL TREXFIZHT W)
HEMNCLERN TOANERFETIBEREH -2
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2 CFRHBROME

Table 2 Character recognition accuracy experiment results

2[e] . .
2T FHE 93.3 97.3

4.2 BRYTELEOBAIC & HFFMRER

4.1 HiTI, | XFEEMCORBNER TEREITVL,
MR EIL B3%ICETHETEE. LhL, 1XFH
NECOFRLER T, BEFo Hy, TH), TH) Y
%, BEAEODLTHRECHEREIEMSED 572 LY
WREE LW, 2ok, HloRERE CERA shi@x
DOILFIIH L TEOMBIZL D XFOBBEREZEHL
TEE, HERANTL VERINCAS SNBEH T
FREFNICKH U THIROBBEREFIALC, #HUox
DN FEEZELWFEE U THERRIRT 380 TIEL
BAEA LN, SR AN OBBREE L BEEE R Exw
B Er Ul AEIL, BEBOXFORT2EERD
bi-gram 7R %, MEEERZBHRE L TEAL TN,
X 51%, THEARTW EAATE20% R L#EoT
ANLEFITHS. 1 XFRAOFMFER TIL 2 XFH
OFRBFAE 1002 LT IR (L) BER-TND
W, EYFTEABIC LV BEEE SO TR BXFOE
BiERE LTEWD, UFEFIERE LT MEART A
ELSHAENTWAZ LB ahD. ZOEYFTELE
PEIEA L “Pen-Talkker” W71 N¥ A THHWT,
FRIEME & R OFMMERE FEER L.

X5 b FTIELHE

Fig. 5 Error correction method

421  EBRFE
) #RE

wREZ, BY ANBEEENOEBISBKLE 2043
M 174, KiE34)E L. ENPREREES T,
THERNT 49.619.1 R(34~63 5%), MABLEBLEMAE 9
4, BERBIEBE 6 4R POIRKBEAET S, Ak

0~1.0 LAWY, $HEFiX 0, REFHRAE, MERERETHD.
11 BRI AFTRNC B PIB AR LT 5. 12 41X PC
LT TRy, BEROHERAFIRVRVA, 8 4458
BEFIZEA LTS, 3AIRERICRTEREERAL, 5
ZITEREEFEDRV. 7 AR TFTTRROEREER
T 58, BEET 7Ol BARBEFTELREZES
2,95 14, HOEWEARDEAE LN TE V.
) FHe

FMEROY T, 41 HERUTHS. HEE
IEREVNFEL ETEXERZBE LoTANAL, 20%
ANT—F 2R T5H. AHx— A28, EHKAIZAT
5. HL, SEIX 1 XFANT LR ARF V] #H9
B, BBEIHNTRETHIED, | LFEIEIEHXF
PHERW. EREFOREA LITICMT LT 1 XediE
RUEBRET, BE AERX V] 2@y Lits. A
HENIB2 DIXFIIRT D 20 OFEHLFTTERYITE
MHEEITV, BRLbECE OMWICFFIBEROE 1 L%
EFEHRD LTIk, Ak, FEERICELT
i, BMEEZEIACIF—v e e —ElEEE
BARBICESE, ZRO MM LEAARBROBTE T,
BRE~DA VT F— AR arvky b &iTolk.
422 THERBRERLER
1) EHASFEE

F3Z, 10BN OFHANFEERT. 1E
HORITTI, BRTH 275/, B/NTRT TS TH
STO% LT, 2 B HOBRIT T, HAXTH 35 F/47,
/AN 14 I E CTAAREAPELS o TWBH I &2y
5. 2BRITOFE 191 F/43 T, HIXFTAHOKH 13
fERM Ul (1 30F% 72 0 OEHAARBITR 3. A
HOBD ERF V] BERD R kofez b, XF
DEGETRP LB ozt EZONS.

SENE, 1 XETRTAHLTrbE#HEHT LI
L. _RUBIEOBRIC L o TR0 AIBERENRR L3
B TR, R UBEOEBAL & EREFI ORE
BERNRE, BichlEERRmET S B0, HGE
EOBRPHER I,

U

K3 15N OFEHIFATIEK
Table 3 Comparison of the average number of inputted

characters per minute

BGL /5

ERE 8] 20, )
BAIE 26.7 346 30.7
=/ME 7.2 13.9 10.6

Q) XFFWim=xR

SEDOANRBRICEBIT 5 UFRBELE 4 ORT. 1
B B oY BRI 93.5% T, 2 BB 1L 94.0%, 2R
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