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6 Summary and Outstanding Issues

With the present system, because a laser pointer is illuminated onto a site where a
mouse cursor is to be moved, gain adjustment is not required. The main problem is to
combat noise such as the reflection of indoor light captured on the screen, so the set-
ting position of the USB camera and an appropriate threshold setting are important.
However, in a usage situation the demand is to reduce as much as possible the time
and effort associated with settings, so it is necessary to further stabilize rough setting
environments and provide a function for detecting point sites. The next step is to con-
duct a clinical evaluation among SCI subjects and investigate ways of improving the
system.
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% 1 Throughput DFEFR (FHE + EBEE (bit/s))
Table 1 Results of throughput (mean % SD (bit/s)).
FHEE
WEE |1 @@ |1 @ |2 00 (2 @[3 @ |3 @)
SCI-A| 1.80 | 1.78 | 1.82 | 1.71 | 1.82 | 1.87
(LS) | £0.3 | #0:3 | 0.2 | +0.3 +| +0.2 | +0.2
SCI-B| 2.41 | 253 | 2.51 | 2.74 | 2.3¢ | 2.65
(LM) | +0.4 | £0.3 | £0.7 | £0.5 | +0.5 | +0.5
SCI.B| 0.87 | 0.86 | 1.07 | 0.0 | 1.03 | 0.93
(LS) | 0.5 | 0.3 | +05 | +£0.4 | +0.4 | +0.3
C 2.68 | 2.88 | 2.61 | 2.90 | 2.64 | 2.89
(LM) | £0.7 | £0.4 | £0.7 | £0.4 | +0.7 | +0.4
C 1.10 | 1.09 | 116 | 1.16 | 1.21 | 1.10
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E 2.40 | 2.58 | 2.32 | 2.45 | 2.08 | 2.24
(LM) | £0.4 .| £0.8 | 0.3 | +0.5 | +0.4 | +0.3
E 074 | 0.71 | 0.76 | 0.87 | 0.94 | 0.94
(LS) | +0.4 | 0.3 | £0.3 | +0.5 | +0.4 | +0.3
F 2.38 | 2.16 | 2.38 | 2.59 | 2.37 | 2.36
(LM) | +0.3 | +£0.3 | +0.4 | +0.4 | +0.4 | +0.3
F 0.86 | 0.85 | 1.07 | 1.08 | 1.07 | 1.02
(L8) | £0.7 | £0.3 | +0.6 | 0.6 | +0.7 | +0.6
G 2.00 | 213 | 2.31 | 2.22 | 231 | 2.33
(LM) | +0.6 | £0.3 | £0.4 | +0.4 | +0.4 | 0.4
G 1.12 | 1.16 | 0.88 | 1.00 | 1.20 | L1.15
(LS) | £0.8 | 0.6 | +0.6 | +0.5 | +0.8 | +0.7
H 2.01 | 2.06 | 2.05 | 2.02 | 2.02 | 2.03
(LM) | £0.5 | £0.4 | +0.3 | £0.2 | +0.4 | 40.3
H 0.73 | 063 | 1.02 | 0.96 | 0.96 | 0.89
(LS) | £0.5 | £0.4 | £0.3 | +0.5 | +0.4 | +0.3

50 HSCHA(LS)
80 *SCHB (M)
W : oSCI-B(1LS)
T2 (soc) 30 ) l l H l ” 4 C(LM)
20 l l a oS
10 ‘—i’ﬁ QI ﬁﬂ%ﬁ_w; @ D(LM)
00 o pas)

0
Evaluauon times

H11 F—5y bMEIENS I Y v S TORNE (HRE
SCI-A~D, s)
Fig.11 Results of T3 (time from arrival to click
(SCI-A~D, s)).

H=INBE—5y MEIBRT B EHEBS RN DT
»5. .

‘T OFERZR 11, W12, R 27T (K11 AN
SCI-A~D, K122 E~H). ¥t %=X Tt SCI-A
ZHRE 1L.5~4.0 PREEOBREREIL RoTB I LT
e, e v AKX 1 BRI CTZ U v 7 BT LTHY

60

B E(LM)

50

E{(LS)

4.0 .l IS F(LM)

Bt
[#]

© F(LS)

a

[
I ° 4 G(M)
O

I
20 °‘Loljﬂ o o‘ LS lo a G(Ls)

[
10— I—I TIfT ’ITT TI—— ° H(LM)

00 o H(LS)

T2 (sec) 30

[ 1 2 3 4
Evaluation times ]
®12 #—%y MEIEMG 2 U v 7 ECORRE (HBE
E~H, s)
Fig.12 Results of T2 (E~H, s).

#2 F—Fy bEENILI Y v/ ETORE CENE +
HREREZE ()
Table 2 Results of T2 (time from arrival to click
(mean + SD (s)).
FHi E

BRE 1@ 1@l @ |2 |3 @[3 @
SCI-A 1.2 1.3 | 1.0 1.0 1.0 0.9

(LS) | 0.6 | +0.8 | £0.5 | +£0.5 | +0.6 | +0.3
SCI-B| 0.8 0.6 0.8 0.7 0.8 1.0

(LM) | £0.5 | +£0.4 | 0.7 | +0.5 | £0.6 | +0.7
SCI-B 1.6 1.6 2.7 1.8 2.6 2.1

(LS) +0.9 +1.0 +1.5 +1.4 | +1.5 +1.3

C 0.9 1.1 1.0 0.9 1.0 0.9
(LM) | £0.4 | +0.4 | %0.3 | +0.3 | £0.6 | +0.3
C 3.1 2.0 2.7 1.9 2.7 1.9
(LS) | #£1.2 | £1.2 | £1.4 | £0.9 | +1.3 | +0.9
D 1.1 0.9 1.1 1.0 0.9 1.1
(LM) | #1.1 | *1.4 | 1.0 | £0.6 | 1.2 | +1.3
D 1.8 1.7 - 1.5 2.5 1.3 1.9

(LS) | #1.7 | +1.8 | 1.4 | +21 | £1.2 | +1.7
E 08 | 05 | 05 | 03 | 08 | 10
(LM) | +£1.1 | +0.5 | #0.8 | 0.2 | +05 | +1.8

E 44 1.6 | 82 | 21 | 33 | 12
(Ls) | £1.8 | #1.2 | £1.5 | 1.2 | +1.9 | +1.8
F 11 07 | 12 | 1.0 | 09 | 11
(LM) | #1.2 | 1.6 | +1.5 | +1.9 | 209 | 205
F 19 | 20 | 21 22 | 29 | 26

(LS) | £1.9 | 1.9 | +£2.1 | +1.4 | £3.4 | +3.5
G 07 | 05 | 07 | 07 | 08 | 06
(LM) | +0.6 | £0.2 | £0.8 | £0.4 | +06 | +0.5

G 1.5 1.3 | 1.8 | 1.7 | 18 | 16
(LS) | £1.9 | 1.1 | +1.3 | 1.1 | +15 | +1.5
H 1.2 | 09 | 1.3 | 12 | 12 | 10
(LM) | +1.2 | 414 | £1.0 | 206 | +1.0 | +1.2
H 1.8 7 | 1.6 | 21 18 | 138

(LS) | +1.7 | +1.8 | +1.4 | +2.1 | +1.9 | +24

BRAERFRTIZ 30~60%ME M LTV 5. Throughput
EEFHRIZ, T, DFHED SCI-A OF ARGV ER L
BoTHNB, T Ty IKIEF—4y b 2@EELT
RAICATEBE RGO Y IAY —BRLEEhD
7, SCI-A OEMEC T 5 ERESRKBENTNS
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£ 3 BEUFRRBNTY—Sy FEBEBLAER (&)
Table 3 Results of target-over (times).

@R
wEE 1 () |1 @) |2 () |2 () |3 () |3 (#)
SCI-A| 3 2 3 3 1 1
SCI-B | 22 16 16 10 14 6
_ C 36 20 38 | 14 28 5
D 16 12 8 15 13 9
E 45 10 34 13 24 9
F 40 25 18 21 25 18
G 31 8 10 6 10 10
H 67 58 18 17 12 16
7=HTHB.

BEF T, eryrRcBnTEF—Fy bEEY
BEEHOSHELE 3IRT. HAYEIES 67
E, E, F2A40ELE, C, G2 30HULEREL
=iz, SCIFA R 1~3ERBELM—F v b &
BELTWARNZ 20, SCI-A OTREN ) i
x5

LL, POFEREDEREZRLTN & Z—
Fy FMEREESDRL RoTNnBED, BIELEY
B3 Z &L TSCL-A D L) RBEEERZBERTHIILE
HETHAHI L TFRTED.

eI RRICEDTU A=Y NAOBEE T
HREEHETDHE, B9 HIOKKROIALIIK
Throughput {8, #—% v MCEELTHLI Y v 7
* COERIZBWTREREESRLNTEY, FE
ERERN LI v AREBFA Lo R BREERL &
W ERIDNBRAB.

6. & ¥ U

BYATF AT, wUARI—YNVEBEBHSERWE
B L — PR BE S €5 2 L THBINERT B
DY A RGO LERR. FEEICRS TIRGEEIC
L—PREE A T DREOHEBE B, &
We Y ARFIRATERL L b LT RS VF 2 FIE
BT BHRY) BELAIE, <UAI—YAEBES
EBHZERAREE B,

MEL LT, BEEELICHEET SZRTRER
2O OB Y AR LR B /A ARtE L, USB A
AT ERERMBICRET 5O ONEEKEOER
ThB. Ry F¥A KT, B X TR T ok
BTAYarERERTE LY, EROFBSET
b AT ORBICKREREBAMND D —RAbB.
¥7, ERRABECHNEEOFMEBHEL LR
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FREEEEFOFEZEXELTENE L
RUASFEE ) — b “Pen-Talker” DFA%

W NMRT DE Bkt FE fz' i fosE!
THEAEE TEESHEMERE  T861-1102 FBARSETHARE 2659-2
I BTRRESEMER T517-8501 ZE RSP _ERT 1-1
| :‘zamﬁ%% UNEYF—atr#— T359-8555 B ERFTHRMIEA 4-1

E-mail: T kkiyota@tc knct.ac.jp, I ezaki@toba-cmt.acjp, 9 {kazu, ito}@rehab.go.jp

HLEL B-BREAPLE LEPREFAOREREENHLSERTAOLELBERFTCFSFTHD0
hREREEEASLERRVATARRETS. RVECBIZTRREREEFOEZL, bAE <y -
ES, 13VE, 29 oMoEFEERECEIBMENAEIZEREL T, EVYEROBRETRBICEHELTEN
BEERBELTWS. LHLaRb, ¥RV TENRIFANEEZBETERNEDIZ, REORENE
BRI AT BRI LEERCE > TWADORERERTHS. FHE T, BECHFEEB BT S/ — b
FARVIREBOEERTHS LOBAICTD, PREEEEFCIIETREOXBELANL LEXVANLE
FEERHE L) — b« TAZI VTV RT D “Pen-Talker’ D7 a b ¥4 T2BFEL, TOEDEEZRI L. PC
DLEOEEEEESAIH LT, RABEERZ LY OFEHAXEZ AV BERBANOHEEROZER, MELRHHA
DHTLETORRENRALBLFOANNRTED 5 2 & 2 RD Ui (EHCTRBR 93.3%, FHUFASEE 11.2
XF/57).

F—U—F RUVAH, /—bTFAFVT, FERKRAF, F7L v MPC

Development of Pen-based Note-Taking System for Blind People

Kimiyasu KIYOTA" Nobuo EZAKI' Kazuyuki Itoh and Kazuyuki Ito’

T Kumamoto National College of Technology ~2659-2 Suya Koushi Kumamoto, 861-1102 Japan -
1 Toba National College of Maritime Technology 1-1 Ikegami Toba Mie, 517-8501 Japan
9 National Rehabilitation Center for Persons with Disabilities 4-1 Tokorozawa Saitama, 359-8555, Japan

E-mail: T kkiyota@tc.knct.ac.jp, 1 ezaki@toba-cmt.ac.jp, { {kazu, ito }@rehab.go.jp

Abstract When we attend class, we frequently take notes. The method of taking note means writing much information as a
paper record. However, we cannot write it down in the notebook if there is no visual feedback information. We propose a
pen-based note-taking system, which is called the ‘Pen-Talker’ on the ultra mobile PCs for blind person. A blind novice user
with acquired blindness is able to input Japanese characters directly instead of a keyboard without well training by using the
proposed system. The system can recognize 3,126 characters including JIS Level 1 characters. This paper describes 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 voice assistance function for blind person. Screen information of a display is
given to the user via built-in a screen reader in the system. Our present prototype model can be used as a note pad function
using a simple button operation. By applying the additional improvement method, recognition accuracy was 93.3% for eight
blind subjects. This is an extremely high score compared with the previous our recognition system’s accuracies. Consequently,
we confirmed the practical use possibility of the proposed system.

Keyword Pen input, Note taking, Blind people and Tablet PC
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1. ZLHiC
EESBEOER 13 FEORRKLD L, BERXE

DEEBEEOLKIZ30. 1 FARLETS. LIL, |

AFEFARBROEER, BEBEEFEL2ED 9. 2%ICHE
STEY, 10 825 30 RETOFAENEL, 50
KR, 60 REERBB LB 2N THARIBELI 2D
EHrEbD. —RCEXEOHERFEOAFAAR
1EL, BROFREPFIZIERFOIHERIEY.
LA LEETHR, BEAREEE, BERFEEBER
CORBROXTBEEHRICELY, FREATHIHEXHARE
BEZOHAVEL LY, AHLESOETLIECE
AELTWD., ZOXHIRPREAEEEFEVE T,
HAIVE <y ¥ —T - BEM, XV, v HOE

FMOBFERBRBICLIIMEMBLEZEELTEY,

2ES yFICRBEIN-ELIREBROBREFTRBCE
L, 3SEFLLREISECDLEIEMBBTLRELT
W3, BETIFRBEBMEEFOZSRIRFOES -
FIABELLS, BHELVVX, AESER, 7S L=
— ¥ —%i3L®, PC, BERELHF TS DAISY HA
B, BEFHSCHEBEFLORRBBETIRLTE
BREATA RABITLATWVS. LML, AFK®
EBABVIERENDL, BENICIR, TF&TRE
FERELEFEDELETERERENDZF—RAB
Z2VORBERTHD [1].

—F, BEEEEOLDORBAANFESLETFHA
CEAEEHBRGEOFENEENEBRBTHESL
THY [2]-[4], RRCEFERETHLRASNED
Tw3 [5]. LaL, BERBILTWI2REEES
FITORABEXENBEY 7 FORKB YR, BB AVX—
B—F3FBLEFAC L I FRBEHTHY, *—
DEBZEXDY, 6 AANELHERLIAFX I
EBANFEEEBLRTAERLRY. ROV R
FAOBEIR, PREALEZEBREICL > TIREFI
BETHY, BO»LFAZHDIABL R 2V
TOLIRABEEEEOBABANCBIT ZEEICH
TAH—FHLLT, EELREHEIREEERCL

B RAVIAUXFERBREMEZAVIZLEREL,

HREAZELHBLLENVBARBEAA VAT A%
MR LE6]-[7]. 2oFRIX, F—MB2EETI2
POEFMSEERFETHY, RVTHREXFLEE
ETHABEXEFEERTEDVRTLTHD. A7
A VFEEXFERBEWRE, 754V OFEEXF
BEBENLVEBEHNEZICERLLTL, GLELH
BEORABXFAANZIBERALLTCEZLL OHKRY 7 b
RERILEINTWS., LELAERXL, REBALER
BRESFCASFRACEEERAT RS, BEFG07
A—FRy /7 EBLTERINB3XFRBLILRT LD
BRAPe—HEONBREBRESERL, BRBE

LB BERE -, TOLDEEFERMIZ L -
TEREINEXFIHLTYL, BEEA VI XF
BHEEWOTATY X LZHETIED, AEEEE
POBBRLEXEANT P EREOFMEIT
8], Mo DXEXHBHRNETEIRBAT NI XL %
BRLEN]. ToRBLABERIIHER, XFEOLXE
TV, BERJISE—KBEEFZIZIULD 3, 216 XFHE
FCHHBETERELTEBY, TOABERZHAEALTRE
BEERAORVEBEFA-AVRATAEZRELE[10].
LhL, BB u b A 72 RELAREEE H
ALTbboRR, BECHAShIAAEXER
RERLPHBEAREOBEEOXFHFEFTICELE
ETh, BERYOBRBIESTHERRNRET LD
KERXFEY EMEFL LTHEICHATAZ L BEL
WIERShot. EbHiIZ, HLOHAHE X THRE
AENTBERLHOMPULDEBT LR L& LERDIER
TREEBLTWVWAXFIIH L THEBRIREINEXFT
—FLRRBLEDICRBRLRIBENDDIZE, @
BEEEEOBREOANIRACRRVENRB-TH T
Ly bRELCEMLT, FELZA e —RBEgEh
ZBRABRDDB LR LHICHBALL.

AR, BREEBEBOAFSORFEEXES
B LEDREEREEOLDD ) — T4 7
VAFLAOHBLBEYT. AVAT AT, PEELH
CIVEREFTEECORETI LR~ EBE®OD
FEETCLEHPRETC/ —  NTF A7 BFARERFEREL
LTRVAHDFRZERL, BFAARZVLEHEED
LARKAOLEEE TR LTS,

ABMETHE, HUDK, ThETRREELNEREL
TE&-REBEERNTORBBTIATY XL E, RXRF
ETHALBBHEEL LT3 Lkl tiEE
BOXFIBIIBFEBEOFECARRA br—7 R
HEENEBEOXFEIRLT, FvrIA4 4775
A VXFBEREERLEAATY v FXFREFE
OVG{"l'iip_

_:Separate Overlap

nr |
18]

s
i

Separate ,

Over

Overlap

Figure 1 Examples of Japanese
handwriting character written by blind users.
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PHEEERAL, YAEXTEIEREVKIVAASH
EXFRTEA br—27 OBRBBICHLETSH. RKKEZ
DBRBT VISV EMRBRAAMTRELE —FTAF Y
FPURTFAOEERHBBLVATLOHELZSNT
BB, BEKE, BRETERBCERELTVWLFEES
CRHIBALTLD oL EOFMERICOVWTHRS, #
RIIZFHOEPHEELTRT.

2. FEEXFEBRLE
21@%&%#%%L1&i+z%
EYHEROBREETRBCESEL, BMEFT2RE
LTWAHRERHENEL IR, BFRIIERLLZREF
RBLTWVWAIENREL, BETHHARERR2LEZH
ALTHRIZFEEAHDZLRZEOGEE LTWBAFRE
(BEE) bEV. #-T, EEETHLHEEBIFO
BREFBEODABTELTVS. ZOX ) RREELE
TXT, TRECREELRTREEREZFCIDOR
EHGRMCTERINEXFELZHENELL, TOXF
EROBBEBALMCTEE#A UV TA VXFRE
BEWOBRMEToCE&. TORKE, AEEEFECX

PERXFOEHBC LG CELIXFRBFELLT,

A2 bro—7REABEH <2 b (Relative Direction
between two Strokes:PA#%, RDS¥ELET D) &, A
Fua— 2 %458 #%E (Line Segment Directions in a
Stroke : L%, LSDSHEEBTR) 2#RLL. R
DSER, B8R tu—sRALoHR, K,
hEAMOBHFMERNATAFET, ABERS LK
EL<EBLTVWAXFTHLHYVA LA b —27 D
HUBIIHBHEEL TS LI EBZAALTY
5. LSDS¥R, #Arn—225HBTAELL
NEROFHERFERBTS, A he—2BREODH
DEBBLETAFETHD. Ib 2BEOBRLE
ZORBREEREVWICHIYITHY, Tho2fATIZ
VIitkh, BEBEEZCLIOIRARELHBELRSFH
EYFRMLTHLEELEBRBBLERLL.

L L, ARBFEZAVTERANRBEFA—LY
ZFARERAL, BEREEFECHALTLL2LEE
A, FAvIAL U ANBOXFRBRIT, RxPEHME
ERMLEFEENFILIOFMERE LB T 5 L KB
IR T aEARALNRE[7T]. Z0BRRT, FHER
Bl IRBARXFERETORREL, FRA, BET,
BERVRFEES IR0 LT, BF AN
BE—BOCHBSN D EROXEANLFIRE, F
R&ZRLPOBEBEXFOHBBRENFERCEZIRDZ
LickB. Thabb, RAOBRLERBRFER, F
K4%2 %< 5L XECH L TRIEERXFORENHE
2, BBRCVLEREERESD R R5-ORBREDS
ETTBZEMHALMTRoT. &b, ERICHR

BEREECERLTLLoEXFCEABMELLF
i, TERREECERREBEELTELATVD
LOD, FEEHRORRIZL> TR, FERXRKOEA
2 (FTLY FOAIBERTIALTARYDNVER
FEBCEMLTANENRTLESZEEDND), &
BhcAbe—2—H, BEELTLESLRED
F—2ZbREbhi. TOBAHE, TREEBEFRIC
ZLALNIBEBOKEIRBFHETHY, TERFEL
IANTRBABECRRENEETHI I B2
.

22. "NAT YRR F BB ~DOILIR

SEE, AUTAVXFRBREMIAECREL TS
D, ELOFERBTHEITFE, BEX - BEEHRES
BREBIHECEXEFHENMRBEEINTVS. PRE
EEEEDERTIEHOREIVXENLHEERLR
BABEEZTOCE, ThoOBERXOFEYHALTH

WERPHEPL LBERROMLEEZERTHIILBNEILL.

HoT, ERENLREELHIEREH L, MREICX
RERLIEBTILENCRETIHAPIBVED

BME, BE7YV—OXFBBREFLLTFZ 40X
FEBLBORAERNLE. T42bL, TRETK
EELNERLERDSEBIVCLSDSEEZHAL
FRBEEOAVIAVXFREBEFERIMZ T, §H
X, 2REAA—COKHB~wy FrIicEIVEL
754 v RBE, RERAOKBREME~ Yy FLIRE
SWEAVIAVRBEEHALEAAT Y v FEIX
Zamaang [11] 2B LEKARORB - V0%

On-ine Character
Recognition

Off-ine Character
Recognition

Fusion method

y

Voting method of Candidate characters

Figure 2 Integrated character recognition of two
types: Off-line and On-line recognition.
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)= FAL RV I VAT ADTE FEATITHRRALZ
rizLE. TITCHNBOBBABOKESICE, B2
FTIORH L BBRABRRYETLEER, BRXT
OHBMEMICEBR LEBRERMZAVWE. BREMICE,
FUTAVREATIAVROXFRBLELWINC
Fv, ThEAVBYECBEITOBMCELTERE
Ex%3. T LTETAThOBRCEENIXFELR
BASEHL, AFCHBELEAXFORINORERD
BVXEFLBEMEATEFVE—BEXFIOEFH
HTdFREBRABLE.

3. “Pen-Talker” D EAREH
3.1. VAT AL

B3k, RELEFRAEBEEEOLDOSVE)
— rFAFV I VAT LAONBERT (UK, ZOV
25 A% “Pen-Talker” LWEX). AV AT A%, VN
b5 . &4 & PC (UM-PC) LBEh5¥7 vy b
PC(CPU:VIA C7-M 1.0GHz,RAM:512MB,HDD:40GB,
800X480 ¥ v FAZ YU —VE=F)EN—FTU =T L
LTRW, hooRBARNMCERSLEL, vV X
Bo (£ -&&&v], [EFTEH - - %],
[PageUp,/ PageDown ¥ —], [Enter ¥ —] EASBRE
Dawy R LTHATS. AL, vV RAAO
[EXZ ] i, UMPCORF AL FRARYOXRVFY
VEIRULKERERRTWA DI, EENRa<UF
BEE, L LT [(ARFV] #AVTHFIZEEL
. BEIcBELTERE, FRAOa<v FREHRD
Ay Rayvia—FRYERERBLEFBRRVESZD

Button Layout

Figure 3 Command button arrangement of
the 'Pen-Talker’ (Ultra-Mobile PC) with Windows
XP Tablet Edition 2005.

NN, BERSEBEBCAFTLIVISRAKEES
ODEETH, BB THEEZBHTIBENEL,
AT OBRBIBFLECORANDL, SEIBRFOR
EAZAVORF yOREZFATIZEICLE.
UM-PC EXFEANEHBT 54 ¥ 7 =— AHHE,
HREBEROEFHAZTIEDOR I Y- —
¥ (EFEARY 7N, FEEANXFORB UV
2 A%, “Pen-Talker” 7 u b A TEBRFELL.
EAMRBER, RVTRICAEABEELERT2 Y
Fao—RXFEANTHZERTARLR>TVD.
EREINTVWIEBHEBITIRZ Jy—w ) —FLRiEh
PEERA LT Y7 FEAABLT, XEERBOEHR
TEFRTFANERE—FOA=a—HH LITHE
FMELTNS. '
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Figure 4  An example of screen monitor layout and character input procedure.
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Table 1. Comparison of the input time per character
for three type input methods.

[Unit: Number of character/min]

~ First trial | Second trial] Average
Total Average, 13.2 "~ 16.0 14.6
Max. 17.8 20.5 19.1
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Subjects: 8 blind persons (6 male and 2 female)

Table 2. = Results of character recognition
accuracy.
[Unit%]
Recognition 1t candidate [ond candidatesl grd candidates
Accuracy :
First Trial 92.7 97.2 98.3
Second Trial 93.9 97.3 98.5
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Restaurant Menu Reading System for Blind Person
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Abstract We have already proposed a document reading system by using micro camera. We apply our previous system to
the menu reading system for visually impaired person. The proposed system can be used to check items of menu and prices.
The system is composed with a laptop PC, Network Camera and a command input device. At first, the system extracts
character areas automatically, and characters are recognized by offline-character recognition application. Next, the menu item
database of the layered structure is composed from captured menu image. Then, a menu item database is created automatically
by using offline character recognition. The database items are name of menu and its price. The system announces the menu
items by voice synthesizer. The user is able to select the candidate item by using [Enter] or [Cancel] button on the control
interface board in the system. This operation is very easy for the blind. In this paper, we describe about extraction method of
character area for menu images. And we discuss an experiment result about selection time of hierarchy menu.

Keyword Blind person, character area extraction, character recognition, voice synthesizer
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Fig.4 result of the recognition rate by voting method.
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