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A Character Input Method for a Rectangular Smartwatch
by Combination of Stroke Gesture and Tap
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Abstract: In our method, a user firstly selects a column of the table of the Japanese syllabary with a stroke
gesture that starts from one of the four corners of the rectangular screen. At this time, the input guide is
displayed around the screen. Since start positions and shapes of the gestures are illustrated on the guide,
a user can enter a gesture according it. The guide is updated following to the fingertip position. A user
can select each column by moving his/her finger toward the name of the column shown on the guide, even
if he/she do not memorize its gesture. After that the characters that are members of the column under
selecting are displayed around the screen. The user can select one of them by a tap. By relying on the guide,
everyone can easily input characters. In the experiment targeting beginners, it was shown that users can
enter first 25 characters at a speed of 14.6 CPM in average. When they entered 100 characters, the speed
upped to 18.2 CPM. If skilled, input over 60 CPM is possible. The screen occupancy of the input interface is
37% when the 3mm width guide is chosen.
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Fig. 1 User operations available on the system.
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Fig. 3 Alphabet mode. Fig. 4 Numeric mode.
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Fig. 6 Change in display of the active guide when selecting

Ka-group of Hiragana.
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Table 1 Screen occupancy.
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Flit Keyboard [3] 62%
TouchOne Keyboard [10] 61%

ZoomBoard [4], ZShift [5],

Flickey [6], Shuttle Board [9] 50%
5-TILES Keyboard [13] 30%
RETE (ERT A F) 37%

CPM
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Fig. 8 Average of beginners’ input speed and input error.

kA CHEL 5 BTV, ET L ICATNHEE L CPM
(Characters Per Minute, 14 & 720 O A LTH) T
Kd7-. B 8 OFEMIL 10 BLDATTHEDFHE/RL T
Wh., RADOHETIE 14.6CPM TH - 7275, 5 EIHE 21
182CPM I ELTw5A., 727201, 3H» 56 0%kix
&V, F 7o, EEFEEZEORITLRL LD ZliE %o
TWa.,

8 DARFITIE T L v 7 —=* TER (Total Error
Rate [23], O T T LB EFA S GLiRo TA
T L72 v BoEE) O THL. TERIF 1~3HHEHD
P TIE 3% LU T 7225, 4 MHICIZ 5% E THML TWwa.
L L, 40 BHUBEOBRETCANEENMET LTV ARWS
LD, BfEICEN - ETREECEH 2T LI IR,
ZDOICLT =R ERRTE L, TRHDZ &
5, MOTREATLAZFMATEATYH, 100 LFDOA
TCTEIEICEND e TEREEZONDL., ZOFEET
X, PEEOMBSCTER 1,249 128 LT 46 LFTERA N D%
L7z, €09 b D 41 LFIIHFE 2 MEE T 5B IE
ENTWwD. AR O ENED L w8, TER ©
EHREAETIRKELS E>T05,

5.2 ANZEENEI

EBRIZBML720008 1 B &k E 1A A Y AT 4
AL TH 5w, ANBEEOELEFTR/. ZOERT
&, 5.1 BN L7-EBREREIS, (1) 138 % 10 EEL T
%, (2) HETLOHEEE 450 3% (4, 5, 6 LT OHFEZ &

1515



BAIEF =R EE Vol.59 No.8 1511-1519 (Aug. 2018)

= =
A S
) S
30 e
2
&
25 107
=]
-
o
A 5 &
—
<
S
R A aaar anar M 0 (5

= c c c c c c 00 0 a9 o2 o0 o9 a9 Q9

© © © © © © © L) Q Q Q [ [ [ (7]

e A

~N o o~ < o 0

9 17 AMOERIIBITAHEE L LT KO

Fig. 9 Change in input speed and error rate for one month.
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Table 2 Input speed of expert.

1EE  2@8H 3@BHE 4BHH 5MHHA
v 1| 6521 63.24  60.38  51.98  64.78
tv b2 | 6098 5840  60.18  57.88  65.57

BIRT B, HETRHERERY Y ICEPNEFEOW I
I, AP LTS E,S 2FHICE P TOIUL, A
PH2HFEADORY Y ETBETS. ulk z DA ENOEH)
TEIRT 2. ZOFETE, b s @I iEoMs
BT 1 LERINENL, FRIREOMIIZIZ 5 DDRY
YLDFERENG VO THEEEIINE 2 L205 5
IRy ERERD 720, 12O0FRY ¥ ORI OREINED
1/5UTFERE. A= b7 2 v FTIE1 20X DRI
5mm BEICR 5.

REFFE T, EEOEEEIMEL, D, LB THE
WRTWEFAN VAT LAOREZHEE LTWA, £ 1
R L7z & B Y Ml 5 AT 5-TILES Keyboard @75 A%
WS, ETHlR7ZL IO SNy O ETIREEET
VERH L7290, BHDO/NS R AT— N7+ v FTEAT
IANWER BEEZONL, £ 2T, HHETOFAMEAT
9 729, 5-TILES &3-ETFiHECTATHEREE LA H % i
L7z, AWIRTIEHAEDOANZHE LTFRELREL
TWbDT, FRED AN % ifE L LTI E{T 572,

FEBRBIFEIIMTFELZ T3 IHE LT bv», FEi
BN EREIED L. FHIERTIE [A] 2 PR
ZEE A XFrTNEN1INTOANT S, ZOERET
X, 2200FETRLEXTE2ANTLLEDNDH S, 5.1 i
DERO L) ICHEEE AJHEME 35 L, BEEE RS2
LT, BRICERTL2FEOFFARCRD LB ash
5. F72, ANEBSTHEIIIBIET S L1275,
kL CHUTAN T 256, BEWICRS O ICAT
T LEY &, BEOIAMYEL D, D0
1 XFaREAE LTASZATH . 5-TILES Tldu—~<7T
AT A0, HBEFTTEDALALEEZRITNERSWT
V7 7Ry AR, RIS 5. RANROSHE
TIL L)L, HFOATZLE L.

FEERIROFINETIT ) . REE AR T A HD
THARS 45 CF% 50 HIEIC AT § 5% 2 4T . &
BRsieE 5 &, TPIRADS L LFTOMMANIFRENLDT
ZFOTFIXFEEANT D, ANPIELVE, ROFARED
FORENDL. M- 2B AIIEANZ I T SN wo
T, ELWTEEANET. BYOFRGHER S Lk
G E A DTARSG D AT % 2 72 W D7 % K TIRFR & 3
L. PAR% 45 LFERRAT AER L, GRS e v ¥
N

[—H IR % T & 5-TILES ® A SR % 1 [m4 2%
WS 205, Jel47) FEORELMT 572010, RIK 1R

1516



BAIEF =R EE Vol.59 No.8 1511-1519 (Aug. 2018)

£ 3 5-tiles & OLLIR
Table 3 Comparison to 5-TILES.

® 4 WAATEOAIHE LBATIH

Table 4 Input speed and error rate of existing methods.

PERTFE 5-TILES ER:<4 FfE | WPM CPM A |
HEE [CPM] EYNIES JHPE [CPM] EYNIES 7w AXAS 90.7 11*%% [9]
A [36.50 (1.86) 0.0% (0.0%) |26.89 (0.99) 3.1% (2.3%) ZoomBoard K| 7.6 21.2 [4]
B |28.16 (1.39) 1.8% (2.2%) |23.68 (2.94) 10.4% (2.9%) g 87 24.8  534% | [6]
C[33.66 (1.62) 0.9% (1.8%) |21.31 (2.95) 8.7% (1.2%) HF | 7.8 21.8 6.4% [5]
D|28.39 (1.19) 0.9% (1.1%) | 18.06 (1.22) 8.7% (2.1%) ZShift ¥y 101 282 9.25% | [6]
E | 28.54 (1.52) 0.0% (0.0%) | 21.24 (1.92) 8.0% (2.4%) HF | T2 20.1 12.6% | [5]
Flickey HF | 94 26.2  10.01% | [6]
MIxMZ 2210 5. ZORHIERZEXS HEfT) . AN+ H &G EdgeWrite
HEOMEFRIERASEICT VT LITERLD. MR | 7 3226 7% | [19]
BT RFMAES I LT - 2RO RER 3 1or FRTE
+. EEORIE 5 W0 AN DT E CPM TR LT i I 18:2 0 5.58%
17 HEBR# 3 H | 2% 418  3.86%
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