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“Direction Only” Flick-Input Method
for Shorthand with Eyes-Free

YOHEI IKAWA! HOMEI MIYASHITA!?

Character input method as the type of flick; repeat the toggle key input from light to effortless in burden, touch-screen-powered
smartphone is widely available. In the existing flick input system, users can choose a consonant section with position touched
and a vowel with direction flicked to input a letter. However users had to check the position with their eyes so that in fields that
need to be eye-free like shorthand this system was not efficient enough. Therefore, we writers suggest here a new way of input
system that is controlled only with flicking directions. Not only does it make works innovatively faster being eye-free, it is also
easy for the existing flick input system users to be familiar with.

ZOMET 4 — RNy 7 ORINMP 22— IZTHRENREE S
FRLTVWDIEERLTWD. £z, Qwerty BLFID Y 7
=27 HF—FR—ROLIZENETNOX—0/NEL, 2
SOF —FEOBEE/NENY T R 2T F—AR— FTiZ

AR =X BEHETEZ & LTH, “fat fingers[2]71
FOX—OMLOTRRETHY, BAIRFERIND.

S5, Y7 Uo7 HF—FR— NZiIPEx—FR— KD X
A7, = o) & & T35 28 DX
DIFEL7RWT2, # v F R 7 U — v BB TR,
ANENDF—=DBIREH-S>TLE Y. T, RESLSHE
e WS 2R ORBUZ R AR S 72 1T iE7e 6 72 Wi
T, BEESBELTLEVRBICARD. AT, T4 X
TV —=RYXFTANETIHBETIE, ==X [520TF
ANTED XS 7efiiiEE S v 7T LT e Lnoi-ilE
REBEEY 1, HOF T —ESI BB L, AREE

1. XL&HIC

A= T FURX T Ly kN PC & o I R R
WIFATIEEE LCH v T A7 ) =B SNZbon
%<, TOXRYFAZ Y=V TOXLFEANITY 7 F 7=
TR —R—FRHWLNR TS, BHAEELLTWS Y 7 |
V2T HF—R— FDLL|L PCRT 4 —F v — 7 + 128
WINTWEIYHEX—FR—REX v F A7 U — EIZHEE
LIV AT AERoTEY, 22— X2 Ol S vl
BRd—2BETDH 2L TANZIT>TWVA.

HCY, 7V v X —R—RFTET7 4 —F ¥ —7 4 1C
BHshToni=rry—ox—fsezRAaL, ¥ v hiE
TTHE, 7Yy 7 HATHEEREL TXFANTEIT.
ZyFAT V=R TIIOBEEZRD A2 Licky,
F—FEEY KT NIV AT LD HEREI TR EOERE

PITZ2 D720, Qwerty BtF| DY 7 b7 = 7 F—7R— K&
WAL ERK LTWE iz A~— k74 o THAT 254,
FFRETTRERLSLEERPITZ DD, EoIITAESE
D ENSTHFUIZE L TWD EE XD,

L LRD, #yF A7 Y —r R, BB R
HUPREMET D LD RATIOFEINY &R DR T 4 —
Ry 7 BRZ LW, —P i — O @& O —[F+
DB GRANZFFET 2 L. Yatani H[111E,

1 BRI TR R

Department of Computer Science, Meiji University
2 MSEATECE NP BARTHIR BLEAE, CREST

JST, CREST

© 2013 Information Processing Society of Japan

ThX 25/, BRI, 2 —VFORR & EREOF—
BEOTNIE, £ DBANBESTLES.
FITARTIE, AT a2 T EAN LS BT -
Y - BTRAAT (UUF, BE - BEEAN) OB
B2, FNENDOATIE TV v 7 BED [HmD &
THRETL2FELRET D, #EVAT ATEH=2—FRHE
A v FAZ V=V AR LR THH v TF AT Y —
FOEEONEEY v TFTHET, FZEFLIZTY v
7% —AR— ROX—FFEZH LIoF—R— FRREHT5.
FORENPD 7Y v VTEEEITH 2 & T, FERORY -
BEEEBERL, XFEANL TN ZERTES.

651



iz kv, 7Yy I AN TIIORRNRIERT A THY, TEX— RIZENRLI-V, BRIV THITE
A7V —ORPLF THEBIZAR D 7ET T, 7V vy 7 F— FEIND. DFEV, BRI EEN D ERTCGRIR S 7z
A= RNER—=2 L L7eX—EINC LY, ko7 Y v 7 A FTEBANSINDTHEELRDHDOT, F—MbHEN=8%TT
NERALCE =R AL —XTHME - BITTEHZ BEEEL CHLFHEIEILTRESD.
EWRIAEND. TEHRED 7 4 — KRy 7 L LT, fEERIZI BN
2. BEURFLA 4?V—737%*@%ﬁ?5.iﬁ,ﬁﬁﬁﬁ?f@?

WBREN-TEHEERRTS. (@ SR () TOXF—

B ICHRBFEOT 0 NI T VAT BERT. VAT %R .
2% Processing for Android % fV>C, Android Sk _E CEI{E
TLT TV r—var LTEELL FyTFRI Y-
ERD BWERS AN )RR, 7R D O BWES S AT sk &
7o TN,

MEATNTIFEATIE, BEROEEEATIO BN
IR END. LT TIHEANLER L OHIBROEBIEIZ DN
T4 5.

tH 7] pRiEk
A nBE

GYFROI)—21C Sy FURABEZFL(IC
@ ﬁﬁntmm\w% @ FET-HLER

X 1 #BEVAT A

Figure 1 Proposed System

21 FEAA

H 2 IZFEDANBEOTRNE RS, T2 —VPnF v
FRAZ Y =T RWREEZDO LT 5. ZOREN
La—YRANEEE X v TFT 5L, ¥y F LIGFET
DICFEX—DENR - Xrx&hd (@), X—ofslx, 7
A4 —F X% =T DT X—OEF (Vv F—FR—FK

OEF) LIFEFRLTHY, ¥y FLESHHNT ¥ —TC (Dggggﬁﬁﬂxﬁ @ ieEmICETTFEIRE
DT T HN bR ar 5 R1T0Fx— Lich 5.

V7 Ry =T X —A— RiE, 2—¥FRANEEEY v TFL 2 FEOASTFIE
TWLHFRIND. Figure 2 The step of inputting consonant letter
2—FFIAA LTI —DF M7V v 7 BIEET S using proposed system

LT, ANLIEWXTFOTEERRTS (@), 7V v

BAECITRANC Y v F A2 ) = In DR D DY, 7 22 BE - BSEAN

RUAT LTIEZOEMPHENT- L ST T, TEDHEE JICREOATBEORNE ST, FEREEL, =
THEHE LTS, 2FD, e F v F A7 U —ITfil —HPRE S F RS Y — N TR VIREER G L T 5.
NEELEERATA FEERT TODEIL, FEHNERT S OB T — PN AN A Y TR, 2T

© 2013 Information Processing Society of Japan 652



L7 oS i+ RIicEX— PR SIS
®).brolA~—Fr74rD7Y v/ F—R— FOE:
FEX—¢RUEI) X —HFITHD. ¥y F LIEGINLY
Vo X —AR— KLk, &) FOX—EIchizs. 40
ETIEFHERIRT [H) ITERIRLTWDH, +EATINE
WO T EFRBIRI L TONIE, F—EIIEZEDOTFICE
DEIEXF—IZEDD (RIZ 2] TR FH L LTRIEN
TWHIEZ OGS, ey - [H T TTy-TE&] L¥—
NEFINS). THBRE R — I —2n B L T
WAHIHTENC T U v 7 i EE T2 2 LIC X W EEEERIRT 5
(@).

T (FEHEEL

() ) , Gy F LTRSS
AW F)CRIVITENLTUVRL VIRRR

BEF—HEH

G

@ EEAF L IBo LT @ EEHICLTh - BES
BECBEERER HHEEL, XFHAANEND

B 3 REOANFIE
Figure 3 The step of inputting vowel letter

using proposed system
REE 2RI OB, RIFERRLETEE, SBRLE

REF OMAEDED, WE - BT - B TREENTUT D
e, BEEZERT L LE20X—ICHET IR TERLD

© 2013 Information Processing Society of Japan

FIE L —b BT 2 (@). ZohE v 0T
4 THD Tl OF=0, I\ F—DF FIZKEDEE
DF—L LTEBLTWS., ZOEFITES - 2858 - 15
TRAFIZRET 2HINEE > TEY (FBEF—ITRL
TEEPE L, FERANET, BUREDE FIcEnER
R, o — IR R POREED D S SR FANC 7 U v
THREETHI L TENLDF—ERINTHZ LN TE S,
BINLUTREETIR BT &, BEEBTSER/MmEL, )
I TFRFRIND (®) L FRKFZ, TL<EWSAT
L=y a URSER TR, 2—FICXFERANEN
Tl lwERT L. BE - BEEANNL, FEEIRERF
B, EANZA T2, F2imilE Lz —0F R8s X
ns.
UEZnboTHEAERE - BEEANICLY, =2—
FILHIZ2 A b a—7 CXFEANTDHIENTES.
2.3 P DHIBR
ANFEIE O FEARIZIET Y — P —REEINTEY,
TOXF—%X ST HI LI AAEEOCFEE 1
Bt 52 L3 TE 5. £, FHEHBERICIOXF—%2 X
v TTHIET, BRLETEE Xy BVL, BETE
BIREITH M TEXD. Zo0F Y — FF—O&ENLF
LTHY, 2—FORE RIS L TH v S LRV 5 &
RTxH2L091CEBBLTWS.
TU—hF—NE v FINTWILREINL, AT L—3
UBREIVES, 2—FIZT V= FF—RF v F I T
D EERRT D, UFEANETHIRHIEIHND Z L T
ik~ 4 — R o 7 &L, WICHIBREREER T2 & &134E
DTV DBRIAR 7 4 — RNy 7 2L TV 5. il
T 4= KRN IINEDHA I T TRDNT, —FIIA
NETFHRD &6 6 0OEEETo TWANEIRTE 5.
B F A )= 8TOA L Z T 73 FkiE 1line
Keyboard[9]X°> Bezel Swipe[3]CHEHHAINTEY, T4 X
TV —IZBWTHIEEIZATINITZA A Z ERRINTND
[415]. MEFETIIIAUCHTE 7 4 — Ry 7 2NMx 2% 2
LT, JUBEEMEEO TS,

3. BEWR

Ay FRAY V=2 TOXFANNIETHMETZNE
THELL RENTEY, BATIOEICATHE O
ZREEARIRBRELICEHE L2 b D E ThiA 0V XA T AR E
INTW5.

HEHE[6]0 Lexiera 1%, W72 25, WKW TTH
72 B E T, TIEL A AGEANT) & WRRIC T 5 U A T8
L LTRESNL TS, MADOX—EINCL Y F&F—
Ny FIND L THFICHIE LT L OEEEDOF —N
KREINDZLIZEY, FEXF—ZE2FvTLTNLEDE
FHREATA RTEE Vo1 A M —7 TEARITT
B ASAREIC e o TS, i, FRIEHIC L > TXFA

653



FOEEER S LTEY, Rl LFANE B LT 5.
Mark 5[7]1%, BEfFO Qwerty B8l & ~— 212, #EIREERED
B AIUEIEE Wo Tz, XTANRERORRE B
Liziic e % —/ %z, S — MMgifbic oD T L,
Qwerty FiFI & DI EFR 1T o 7=, fEF & L TATEE X
Qwerty B4 J5 238705 o 7278, NASA-TLX Tid i\ 23
Bon. BRESEIL, Av— 74+ 2T THETS
ZEEAEE LT, EFTTHRIR, AT CRERREIT

IVIT R 2T F—AR—RERELE. 7 v F—F—
R EDBERTIE, 7V v 7 ¥—FR— NOGTRFEICH
SANDBITZ, BEVAT AOBFEMIIRE RN o7, 1’
BUAT ADTEOF—D/NEDolcl &0, 2—FDE
X U755 & BRI H v F SN BT & O WBERSRIR T
ST EEE LTS, Frank 5911, Qwerty Bt 3 B,
26 DFXF—HeBHFXF—AR—RKE 1B, 8§ 20F—|ZHID XY
T/Y 7 hU=7%—A— K 1Line Keyboard #42%5 L 7.
ZHUT I DOXF—IZEHOLTEEIV LT, 2—FDAN
Poa—PFOREMLEHELZ TR LERTRT LS. 2—F T
BHERE O RS AT LIz -» - HEEZRINT D Z & T3
EERRT D, F—HF v T DIEDICATA RRF v TF 27 Y
— DR EH T TBHENSTEY 2 AF Y EMEE LA A D
WAHZEITED 1M 30 BEEO A EAREIZ LTV 5.
TIH DRI LTINS, FEB AT OB ILD > T F5E
L LT Leah 5[10)1E, F¥—A— K EIZ¥ = AT v A
EROANTZY T by =T X =R — REERELEZ, BFO
LFATNIERDOF—R— FEH, AfEEIIChe L
R — R =R E Ty 2 AF Y EERITHY> Z &Ik o
TANTED LS L. 2y T AT Y= TOEREICL
DB OEERRET D 2 LR XUEANBTZ, BFED
LFATNC L BB L T 5 L HEAE 1% THREREW
IRERPE LN,

FEOBRIEREEICHE L7 X T AN DL LT, Hugo
HINE, BITHOBRANOIRRMEEZIT>TND. Fi
Mayank S[12]1, A~— F 7 & B STV 5 =l
HEE T ERNDZ & THITREOBANZHi%ET 5V A
TAERFEL, FFHERICBOTEFOY 7 by 2T F—
AR—=FEXV 452%DF A T I ADHEEE 12.9%D % A B
TREDM EN R STz,

TARTZ Y —=TOXFASIOIZHOWEL LT, HHES
(1311, WE QLM B Th) e T2 47, ZHFE
W N s Thy fTo7 U v 7 Ay, AR RRE
ANNDIDDT Y v 7 AT HRE SN2 7 b =T
X —R— FZEEL. 3 SOfEcHE SN~V 7 by
=T X —R—FEFHATHLT, 2 A =7 TLFTA
HPTZD. FHIERTITEY - 3L - HEDOZH>OHRE
RERRCBWTZ I —REAEL, #R 9.8% &+ AN
Fi R % 4572

WREBEEOT7T 7Y T oM EEZBE LTI-AFZE

© 2013 Information Processing Society of Japan

T, S’anchez H[14] 1%, BE LOALEE Wz, ¥ v
TLRTWBICRE LIZMAD Y 7 by =7 $F—FR— R
L, text-to-speech ZEMA L7HFER 7 4 — K712k b,
HRIEEZ DD DR A v —D 0 PV AT AEEEL
72. Bomner H[15] 1%, YA F X F T 4 H—Y AT
YEHER T A= M I EHVTEXTFANY AT A
No-Look Notes Z#EE L7-. =—WE, ¥ v FRT ) —r
OHFLNE 8 BEIESNT RS Ama—PE LTI~
(Bl Z1E, ABC OXXTIN—TF) & ATA FE/ELER
L7ZREET, B9 1 KOECHE LOEEDSE X v 7T
LR, XFITN—TERET D, XTI N—T N
WRIET D EAEIIMHC 3 FIINTY vy TF AT U=
HXTF (FlxiX, B) ZREICRETSHZLICLY, T
77Xy hOANNNRAE[RETH 5. iPhone @ VoiceOver & D
PR TR CTIZI AT, = F —F D SIZHB VT VoiceOver
L0 HER TV, Frey 5[16] 1%, Braille RS T AR L
726 DDOX—%FE L, TI6D0X—DMIHAGEhEIC
KOXFANEIT) VAT D ERE LT
INDDOMRIIBEFDOY v F A7 Y — 2 OfE 7 1 —
Ry 702 LE%, SRR L Vo oo R~
MRV AT AOFRIOM F, AT FEOLFEIC L - TH
SELTC RERCTFANEAREE LTV 5. i i,
By FRAI V=i T 40— Ry 72BN KD
IZT2 28T, LFASOEE @D LS 22 ST
%. Fukumoto[17] IX, & v F A7 U —NIHEAR Y &
TR E T 5572012, ERRU L TV ERD S
% PuyoSheet, PuyoDots ##£%EL7=. F£72, Yu H[18]iT,
By T A )= NZEMREG IR MERR X T 54 2%
DD LT, ¥ TFAT V=2 EOBARY 2T
A A L xHISAHT 5 Clip-on Gadgets ##2& L7z, U2 LV,
By FAY ) = OBRAEEROIEIR L, K2 AE~Dfil
BT 40— KNy 7 OFMEEBL L7z, WL, B
BIREV T2 WD ZEIckY, ¥y FRAT U — T8
R TEERART D FEEARE L. BATBRRSY
X —AR— DL RATBIENRTRRIZR D EEBEZOND.
ZDXH 7B o7 LIEBEORRERR O DI A T
DML RN, TAXZ7YV—=TOANEBERE LT, X
FANOT D DT OEF Z RO RO E L
TAEF L2011, A~— b7 % OEHIZHELN 72 AR Z
METDEFEFRREL, T4 X7V —T0HX v FHEEXIT
IR AT o 72, FHMEEBRTIE Y v F A7 U — 2 D5yEE
A (4+9-16-253E) LI-BEFIHEORREMS (2L -
Koy F ATV —rOHde - TORE - #TRICEE) O&E 16
NE—VTHyFREEEZ L, FERELTHYyFRIY
—UEAFELITIONH, FyTFAT Y = OFRIAES
LHFTORAN AR Z IR LI5S, FRCE W ATIRBERN
B‘Bon.

654



4. ERLEE

RETFEIAN T n R ETEAS EE - BEEAT)
LW TR, ENENDOATIETY v I DFT
BETDH2HLDOTHD. BIANL 7Y vy 7 ANEFHLT
WD 30 o MRS & L7k, fliH e A — 3
EOLBRT, TARXTZY—=TCANLTHREZA, B
48 LFDOEE TILF AT EATH T L BRI, 4% ILFHMm
BB U T LY B2 TV 2w,

LR ELE L7 1 ¥ A 7 AT Al Android SR M
WIS LTV AT Ao TRY, A~v~— 742D LD
TNEle By F A7 Y — 2 OYETIIR FTO_BEREAT,
AL —NMNEROX 72, HOIREREEOHLY v TFRY
U= CHmREmMFCHET2 2 81280, FHEASE
B - BEEANO 207t A2 EAETNENLDOFIC
VRS Z & TREANFU LICHERNCFATIPITZD
ZEBHIEEND (X4).

WAL

»

b m
ez &
ES 5

M 4 AL — MR TOXFAS
Figure 4 Input by slate device

Rz, WONSH v FTLHMERY v F A7 Y — > Ohiuft
L, ERINLGF—FR— R0 ) HRERTE20NF—N

© 2013 Information Processing Society of Japan

FETD. TR LT, FyTFRA7 Y=t TcoX
v FRWERLST, F—R—FORBFEEZLEZD L V-
1277V r—va v AT AAEROWE, Elida—0n
BEHCHLY v TRV —riflh & o T35 55 eyl
TSA ADFIME NS ZHENEDBEZTNH 5. F
TS 2O L TIERONICBW T ERTH S &
INTWDEDT, 7TV r—va VAT LADWE - kB
IZOWTHRETT 2 L3z, SUFADRLSNCTORE & HiS

L72WK S 7T A A& G L T & 720,

AJsEl & RO K32 LT, ARV AT ATIE
HDMEE R v F A7 U —2 @ B, 2IR0K 10% & FEF
N CH Y, BEENE -T2, RPETIETY v
I HMDHRTOILXFTATIDE, HEHXF—FR— KOHHE
IIATFB DT DI UEERE L TR, ez, =—
FIET7V v I DOFMERZ DT TXFANPTZAD LD
222D T, 2—FRANBELBET T —FR—FD
I REIC /2D LB 2 5. fFRMICIE, AJIsEEA )
ERICNBEND L9272 GUIL &2 TWA. Zhizky,
WDV 7 by =7 F—R— R X EEER A K R
T 5 ERAMREICAR Y, SUEAERFFOR MO Fico7
MDD TIERNIEA D . ANTLTEXFINCHRT D2
— e X=X MWV T CEERR O RIE L OBE LB
LT, GUI 28 S E T & mu.

5. BbhYIC

KFETIEITA X7 —TOHGLEHHE L7 v 7 #
EDFMDOHTLFERET DA FEEZRE L. 7%
FETIEIAN TR FEAN RS - BEEATTOZ
BT, TRV —r b0 v TF SN LEE
DNZF—R— FREHT 5. BT 5F—8— NItko
TV F—R—= R LI —EFERoTED, Wtk
D7V v 7 ANEFFLTW a2 —P R R L— | ZHE -
BITTHZENRRIAEND.

FAF T ORI FE TR 5 &V o TR
BERANONDZERDD. E2, XFHEORRE —H
TREATEDLOICELEZDZ LT, FROIT AN E R
W LEFEESLTANTEL LT Graffiti22]23H 5. Zh
1% Palm MIHCEESNIZT AT AT, F—Hh— FNFEE
TERVEERIERICBOTY 2 AF v ETER O TTA
NEARRIZLIEZBOTH D, RFEOILFATTEBNTA
TEEICERT 5 L, ZOBER —FOBEHF TV = R
FYBIEOLIITbEZOND. AR, BEEOX—I7
Vo X —AR—RNLBRAIMELZITHOTEY, ZOXF—fH
BIOZ A VEIMGET DM ERH D B ZD.

A RBITFN R Z B2, BEORE X — ORI LT
BEEOX —RELELTFOY = ATF ¥ ATEBEICL
RN BIRET L TV E 720,

655



SE XM

1)  Koji Yatani, Khai Nhut Truong: SemFeel: a user interface with
semantic tactile feedback for mobile touch-screen devices, Proceedings
of the 22nd annual ACM sympo-sium on User interface software and
technology, UIST2009, pp.111-120, 2009.

2) Katie A. Siek, Yvonne Rogers, Kay H. Connelly: Fat finger
worries: How older and younger users physically interact with PDAs,
Proceedings of the Tenth IFIP TC13 International Conference on
Human-Computer Interaction, pp.267-280, 2005.

3)  Volker Roth, Thea Turner: Bezel Swipe: Conflict Free Scrolling
and Multiple Selection on Mobile Touch Screen Devices, CHI2009,
pp-1523-1526, 2009.

4)  Andrew Bragdon, Engene Nelson, Yang Li, Ken Hinckley:
Experimental Analysis of Touch-Screen Gesture Designs in Mobile
Environments, CHI2011, pp.403-412, 2011.

5) Mohit Jain, Ravin Balakrishnan: User Learning and Performance
with Bezel Menus, CHI2012, pp.2221-2230,2012.

6) MWH B2 2=N—PARTIFANANVATLEDIL
T, EWREEADTa T I 0 7Yy RY T A FREE, pp.1-10,
2011.

7)  Mark D Dunlop, John Levine: Multidimensional Pareto
Optimization of Touchscreen Keyboards for Speed, Familiarity and
Improved Spell Checking, CHI2012, pp.2669-2678, 2012.

8) Al fRit, B UOKER, Wi ZRL: v FF v FERRMAL
T EEH R B ARGEA 1730 & 2 O, Vol.2010-HCI-138,
No.10,2010.

9)  Frank Chun Yat Li, Richard T. Guy, Koji Yatani, Khai N. Truong:
The 1Line Keyboard: A QWERTY Layout in a Single Line, Proceedings
of the 24th annual ACM sympo-sium on User interface software and
technology, UIST2011, pp.461-470, 2011.

10) Leah Findlater, Ben Q.Lee, Jacob O.Wobbrock: Beyond
QWERTY: Augmenting Touch-Screen Keyboards with Multi-Touch
Gestures for Non-Alphanumeric Input, CHI2012, pp.2679-2682, 2012.
11) Hugo Nicolau, Joaquim Jorge: Touch Typing using Thumbs:
Understanding the Effect of Mobility and Hand Posture, CHI2012,
pp-2683-2686, 2012.

12) Mayank Goel, Leah Findlater, Jacob O. Wobbrock: WalkType:
Using Accelerometer Data to Accommodate Situational Impairments in
Mobile Touch Screen Text Entry, CHI2012, pp.2687-2696, 2012.

13) R (ER, BHL SCKRER, W TR #ERRE SRR O 2
FAZV—=VIZBIFDETA X7V = BFXFANV AT LM
WAL AFFE R, Vol.2012-HCI-149, No.5, 2012.

14) Jamie S’anchez, Fernando Aguayo: Mobile Messenger for the
Blind, Proceedings of the 9th conference on User interfaces for all, pp.
369-385, 2006.

15) Matthew N. Bonner, Jeremy Y. Brudvik, Gregory D. Abowd, W.
Keith Edwards: No-Look Notes: Accessible Eyes-Free Multi-Touch
Text Entry, Proceedings of the Eighth International Conference on
Pervasive Computing, pp.409—426, 2010.

16) Brain Frey, Caleb Southern, Mario Romero: Brailletouch:
mobile texting for the visually impaired, Proceedings of the 6th
international conference on Universal access in human-computer
interaction: context diversity - Volume Part III, pp.19-25, 2011.

17) Masaaki FUKUMOTO: PuyoSheet and PuyoDots: simple
techniques for adding "button-push" feeling to touch panels,
Proceedings of the 27th international conference extended abstracts on
Human factors in computing systems, CHI EA 2009, pp. 3925-3930,
2009.

18) Neng-Hao Yu, Sung-Sheng Tsai, I-Chun Hsiao, Dian-Je Tsai,
Meng-Han Lee, Mike Y. Chen, Yi-Ping Hung: Clip-on gadgets:
expanding multi-touch interaction area with unpowered tactile controls,
Proceedings of the 24th annual ACM symposium on User interface
software and technology, UIST2011, pp.367-372, 2011.

19) I HER, HEF R, MRS, nidr e E O RIRE)

© 2013 Information Processing Society of Japan

FERANTERY M TFRERE, aRT 47 A« A hp=s R
TS TE B4R 2009.

20)  KHP REEE, RYT OBEA, GRE (ER, EE SUKER,
BR: A H Al & 5 L 7 R IS MR RIS BT 5 4 v FREEOR
i, Vol.2012-HCI-150, No.6, 2012.

21) AR B, MG WE AAREANHBFY Y Z O
VMR, 58 ALBL 25 3036, Vol. 28, No. 6, pp. 658-667, 1987.
22) http://www.palm.com/

2] SR

656





