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A Japanese Kana Character Input Method
by Slide and Flick Operations with Five Keys

TAKUYA HONDA™  YOSHIHIRO NAKAMURAT!

Abstract: In recent years, smartwatches have been used in a variety of applications. However, there are some applications that
are still difficult to use. One of them is to input kana characters. The screen of a smartwatch is much smaller than that of a
conventional device, making it difficult to use the existing software keyboard for text input. In addition, it is difficult to secure a
space for input contents and other information on the same screen, and the screen does not have sufficient performance for input.
To solve this problem, we propose a kana character input method in which five keys with two consonants are arranged in a
horizontal row, and the input is decided by sliding to another key and flicking out of the key. The proposed method can reduce
the screen space occupied by the keyboard while maintaining sufficient size of each key by using only five keys. In addition, the
combination of sliding and flicking enables us to input a single character with a single stroke, and the system has high input
performance. As a result of our evaluation experiments, the input speed was 54.09 CPM and the corrected error rate was 8.20%,
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indicating the effectiveness of our system as a kana input method for smartwatches.

Keywords: Japanese text entry, smartwatch, wearable device
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Figure 1 Proposed software keyboard



THBALEL A E
IPSJ SIG Technical Report

ORH =N

o B uFFILEE
M 2 XFANOF T
Figure 2

. {HOEH

Example of text entry.

3.11 F—0:EIR

& X — O P RITRHERCEOMRE, 0 ERICENS TH
METelp) OXLFLEDTEIZEND ITERLHD] DX
FRENENRT (LI, FIENREE) ShTnd. KRN
KIS T, ANLTEWEREID Y THER TN F—%
HoFHEUTDH, TDHE, TOF—OLEHMETHBEIN
FUZED B THENTWDLTFOASIRIE (LI, AT A
RIREE) DBRGEND.

312 F—DRSA K

ATA RIRIEIZZ2 D &, KX —DOHHRIEDORTARN
Ay FETX—0 LT, PRICERINTWDIFEID
Ebn. BlziE, Ex—%4 v F XUy LTGEEIEES
=R TP T7 7Ry b —R—F] X [$HFxr—R
— Ry, TEYZ M BDRRIN, ZOLITFENS THW
IRV OXTEEOTIIZEND NIVES~E] OXT
MENETNERINDG. Xy T XU LicF—nbilx—
NATGA RTBHZETANLTFERIRT S LN TES.
FTRARIHEST, ANMLEWLFERSHLF—FTARATA
3%,

313 F—D7UwYy

AT LTmWLFEREF—D LICRREN TV DEHEEIT,
ATA4 REOF—nb ET7 Y v 7 %175, £, AJILT
WXFEREF—O FICERENTWBEEE, 274 Kk
DX—=NET7V w7 %TH. HXF—DOFRIZERINT
WD BRSO TSOMBE R AT LT WAL, AT A REDF
—NTH Y FT v 7 THZETANTES.

AT 4 NIREEOERF—IITET Y v 7, AF—I12iX
FH7V o7 XFED L THRDH Y, FrUTOMEEZ A
NTBHZENARETHS.

32 XFDEYHT

FLCEF—ICED YT TCWVDLLFTERT. 5 ODF—
EREMNBIAIC keyl~keys & L7z, # 1 0L 1 5] (fED
keyl~key5) ¥ v F XU T 5% —DNE, F 10OKE
Br 14T (BED keyl~key5) AT A REDXF—%ZR7. %
7o, 1OENL 2FBOESY (&L, 2L, T, &, £)
N7V v FkRT.

X —IC (& OFFE 1oL NTEHb)

(©2021 Information Processing Society of Japan

Vol.2021-HCI-195 No.30
Vol.2021-UBI-72 No.30
2021/12/1
DOTHFEE1OEID YTl S5I1T, AT A KD keyl 12 H
], key2 (2 TWB:), key3 (& 9B, keyd 1T [z E%],
key5 |2 [BE:] OREEZZENENEID YT,
33 MEIT+—Fnvy
K 3ITREF RO T 4 — KXy 7 2R3, 280
K2 =V OANEMEIT D OO T — KRy
7T D, KX —% 56 (ErbR, F, & & %)
KT THERTD. 2L F— 2 v F AU L L,
TRTOF—NF v F Xy LTEAIZE LT 5. BT,
X—%AT7A4 RLTWAHIZMNTND X —DEEZIRET
FRTDH., INLOWURT 4 — KRy 72XV ¥ v TF XY
VILTEF—EATA FTEIRLTWAXF—%ERTHZ &
WTED.

£ 1 XFOEYHT

Tablel  Assignment of characters.
P 7V w7 ATA N4k
75 1] keyl key2 key3 keyd key5
H A ) z B
7L S
keyl T =S [0} 5 ~ [E3
st
F&l
- H x < ) z
oL BS & J o
key2 T ES I e b5) S
Vit
Vel
+ S L 7 N<A -
L 74N )
key3 T < P X
Vist
Vel
= 7= H ie) T L
L ! ? 0
key4 T 5 U] %) n )
Vist
*H
= ZAS Iz oY e )
L —
key5 T e % — v
Vi
*




THBALEL A E
IPSJ SIG Technical Report

& L =) z B
< | = | &
& o B A £
n = < > <
x = “ =
| s |6 | B | %
& n & b= & -] L 2 & z
= Z * N - i - °
=3 ES il =] kel » W &
Tc 5 2 © =
! ? . °
5] 2] ) n 5
B |® | B0
L
n &= = h
3 R T4— KRR v s
Figure 3 Visual feedback.
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Table 2  Results of each experimenter on the last day.

RGN 5-TILES Keyboard
CPM Cerr [%] CPM Cerr [%)]
#1 | 60.05(3.89) 2.91(4.67) | 46.43(4.13) 13.48(5.76)
#2 | 60.97(5.44) 5.88(4.08) | 51.94(5.48) 5.67(6.31)
#3 | 38.47(2.27) 17.57(4.39) | 34.38(3.31)  3.02(3.12)
#4 | 65.61(5.10) 3.73(3.70) | 50.01(9.52) 13.86(7.44)
#5 | 51.48(4.16) 6.09(8.40) | 39.09(3.42) 10.25(7.23)
#6 | 49.05(7.29) 7.86(12.47) | 34.40(3.13) 14.64(9.18)
#7 | 52.97(6.26) 13.37(6.48) | 43.57(9.97) 12.59(15.00)
Y% | 54.09(2.12)  8.20(1.60) | 42.83(2.85)  10.50(2.66)
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Figure 5 Average text entry speed (CPM) for each day.
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Figure 6 Average Cerr for each day.
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