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A Text Input Method for One-handed Keyboard
Using Keying Interval
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Abstract: In wearable computing, compact I/O devices are desirable from the viewpoint of portability. Now,
many users are accustomed to input with a keyboard, however, there is a limitation of miniaturization be-
cause it degrades the performance of key touch. Therefore, in this paper, we propose a method to miniaturize
a keyboard by excluding the half of it. The user can input words with one hand because the proposed system
estimates the input word using keying interval, which appears also when the user inputs with both hands.
From the result of user study, we confirmed that the user can input with only one hand and that it does not
decrease input speed drastically.

Keywords: keyboard, compact I/O device, word estimation
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Fig. 1 The comparison of size.
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Fig. 2 The input method.
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Fig. 4 The division of keyboard.
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Fig. 5 The system flowchart (input with right hand).
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AALIXE
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Fig. 8 The snapshot of experiment.

x1 AJEE
Table 1 The input speed of each method.

AJIH#EE (WPM)

1HH | 2HH | 3HH | 4HH | 5 HH
TIEF—FK—F | 443 52.7 53.4 59.4 53.7

DL HR 8.7 9.2 11.9 11.4 10.2
A WHK J55; 12.2 14.5 18.1 14.8 17.0
W/EFE (h) 19.5 17.8 19.9 224 22.7
REFE h) 10.4 12.1 11.4 14.3 17.2
TNF—F—F | 241 22.0 25.6 27.5 28.3

Wbt NERES

LR QUIFN 7.9 7.1 9.3 10.7 9.7

B WHK F3 9.0 9.3 10.3 12.0 12.7
R—EFE (L) 13.3 10.4 10.2 14.3 15.4
WEFE ) 8.5 7.9 10.0 8.5 11.1
ThF—FK—F | 21.0 20.7 22.9 23.1 22.2

X QUN M 7.5 8.5 8.9 9.4 8.9

C WHK 53X 9.1 9.3 9.3 10.7 12.4

REFE (F) 9.6 10.2 9.8 10.7 10.7
RETFE () 7.2 9.7 7.9 8.1 8.7
TNF—F—F | 239 20.2 23.8 26.2 26.8

DL HA 6.3 5.9 7.4 7.4 7.3
D WHK /3% 7.5 9.3 10.0 10.0 10.5
W/EFE (h) 10.8 9.7 13.5 14.9 15.3
WEFE h) 9.1 8.1 10.8 11.1 12.3
ThF—FK—F | 189 25.0 22.4 24.9 27.6
XN F:N 8.7 10.0 10.6 10.3 12.1
E WHK /3% 6.8 9.6 9.2 11.2 13.7
REFE () 6.5 8.0 10.7 13.4 15.1
REFE B) 7.0 8.6 10.4 10.7 10.1
35
30 //
gzs
250 I )LF—R—F
o =<y AR
g » —_— WHKFTH
<10 —%— S IREFA(E)
5 = ¢=))
0 T T T T
1 2 3 4 5
ERAM(H]

9 AJJHEZDE M

Fig. 9 The learning curve.
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PRI BEEBRE O 1 HEED 72 ) O FTHRR &P
BRFEHOMER LR 2 |IRT. 22T, £2128175 1
HEEIZ WPM OFETHW 5 XF TR %L, AR—AT
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WL TH —EDFAMAMMD R SN2/, £ 2 OFTHEE
B OEMASREFLEOF FH#E ST 2 END, F—F—
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ITHE”»S 2 HEIZHTFTRE AL LS, LI
KELBLLTWARGY., ZOZ RS, BEFEOFMIC
ED %) IFTRFOEITLENEIREE 2 201 $ICHETE
LWz b, —hT, #2005 ANEROKRES % 5D 5
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® 2 AJEHEOMR
Table 2 The detail of input time.

ki (ms)
1HH | 2HH | 3HH | 4HH | 5HH
FTHERER 929 963 814 799 796
YRR | 3,758 | 3,690 | 3,245 | 2,550 | 2,577
FTHERE ] 884 892 894 771 758
YU | 4,673 | 4,613 | 3,747 | 3,859 | 3,749

T EN

&3 TUNF—AHK— FATIIT HITRIER O
Table 3 The ratio of keying time for input time with a full

keyboard.
It (%)
TRY S HETowE [suB (408 [ 508
P 404 | 42.2 | 392 | 442 | 424
i 477 | 39.9 | 454 | 37.8 | 40.0

R4 ANHFEO LAFRES
Table 4 The presented rate.

x5 JETHRTANBOHNRE

Table 5 The estimation accuracy of keying number.

HEMHGEE (%)
as 1HH | 2HH | 3HH | 4HH | 5 HH
A 74.0 70.1 72.5 73.3 74.1
+H 72.4 73.5 73.6 79.4 75.2

R 6 5 HHOFTHEGENRE R
Table 6 The result of estimated keying (5th day).

HOFT R 0 ) ) 3 A
VNAERE Y4
0 (f) 85.6% | 11.8% | 2.0% | 0.6% | 0.0%
1 (4) 17.3% | 64.5% | 14.7% | 3.0% | 0.5%
2 (f5) 41% | 59.2% | 32.7% | 4.1% | 0.0%
3 (%) 0.0% | 25.0% | 50.0% | 20.0% | 5.0%
4 (f) 0.0% | 0.0% | 50.0% | 50.0% | 0.0%
0 () 90.0% | 9.7% | 0.0% | 0.0% | 0.0%
1 (£) 22.2% | 66.7% | 9.8% | 0.7% | 0.7%
2 (f7) 3.1% | 44.6% | 41.5% | 7.7% | 3.1%
3 (1) 0.0% | 22.9% | 54.3% | 14.3% | 8.6%
4 (f) 0.0% | 0.0% | 0.0% | 28.6% | 71.4%

el G (%)
1HH | 2HH | 3HH | 4HH | 5 HH
I bAr 53.6 46.0 44.6 50.4 55.5

T | SR

I -
" IR 87.9 88.8 90.1 93.1 94.9
5 5 AL 46.2 46.6 45.7 58.6 37.9

0 H T T 84.9 81.6 86.0 85.2 85.0

T 84.1%, 5 HHIZETT76.0%, FT832%L%->7. &
DI & LT, #BEIEFIREICEN L, HED
WRMVES I 722 e F 2605, IRETEOA
DR OEHI TR Ol EETHL L VR D,

4.3 AHBEORRIE

HH CORIREE M 2SR SN FEEH S 22T 5720
2, ANHFEDBERHO EALIRR SN B G2/ B
REJIZIE, TXTOBEERE 2BV T AT BRI R A2
RSN L A (10 BB $eR) ICfR Szl
BT AITRT. £4 95, MPEHEICIR SN E AT
FERMENICH - 7205, ISR SN L E G LT LR
holz. VAT LADITHFATIEZIEMHEICFHETETY
R EMICIREN D 720121F, A UIRTHTF AN Kz o
HEEOP TR EMICRRENLLENH L. 2F 0, Kkl
RACHRIREN B EAIE Web 7 10— 1) ¥ ZIED AJJHEED
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DFAE OFERE S %2 T 5 &, & 5 OHHBERER
BROENDZ LMD, FIff Tl 7z BRI O Z AT
HEEDIIRMED LR L2202 onb. AJJHEE
D BALIZH B & & OFIRKERNIT TS 1.4 %, Wi 12
HERR SN E T 1.8 B o 2%, WMEIHE 2 54k h
7B OBRIEFINIE T 92 B L KiIgICK&E oz, TR
TOWBRE TATTHFEN R LIRS N2 L EDOHRD A
g L, AJT#EELZER TS &, /5T 23.9WPM,
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AT 2L.9WPM EFEFISE ML 725 7.

4.4 FITREFADBOHANEE
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4.5 TINA ZEFBRETOANRE
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R 7 N-gram 272560 ARG ERVIURES
Table 7 The presented rate when using N-gram.

o FOREE (%
E | e e )
unigram | bigram
i A 49.5 57.8
Vst

90340 7 T 83.5 92.4
1 A 35.2 46.5
0 1 82.9 91.7

& bigram (N =2) ®a— XAZHWI2E450 A HE
DRPMNEZFHELZEZAH, RIRTDEH IR
7z. 22T, unigram (FHHEZ B 1 & 5 AV %
T2, MEFLEOITRBEINGE % ERE T 5 DAt OBLE I
FlLw, R4 LERTEHBT L L, FTHBEBEZERET S
Z & T unigram & V723546 X0 b AHGEZ EAICEUR
TETWBLIENGHA., —FT, bigram * V723546
IR EFLEOFIRMIE I T4 505, Hiffichx7zLBs
D, JEHFTETFANBOHEN TV T) XL DR BRI L - TR
AL BT 5720, FTEERIRRE % v 72 AJ) BEEEOHE)
FHIcETHDLE VL, 512, IRETHEOMIPE
IZ N-gram CTHEM SN BRELZEHT L% L, WHEEH
AEbEh I LT, S5ICENZ AT HIEOHER AT HELC
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