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Study of Optimal Key Size and Character Assignment for SlicKey,
A Kana Character Input Method

TAKUYA HONDA™  YOSHIHIRO NAKAMURAT!

Abstract: In recent years, smartwatches have been used for various purposes, but even now, kana character input is difficult.
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 enough space on the same screen to display input contents and other
information, and thus, they do not have sufficient performance for input. To solve this problem, we proposed SlicKey, a kana
input method in which five keys with two consonants are arranged in a horizontal row, and the user selects a vowel by sliding to
another key and decides by flicking off the key. However, we had not studied the optimal key size and character assignment. We
conducted a comparison experiment using three types of keyboards with different key sizes (5 mm, 6 mm, and 7 mm square), and
found that the input speed of the 7 mm square keyboard was the fastest. As a result, the input speed of the 7mm keyboard was the
fastest. We conducted a comparison experiment with three different character assignments, and found that the input speed of the
method that selects consonants by flicking upward and downward was the fastest.
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Figure 1  SlicKey.
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Figure 2 Example of text entry.
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Figure 3 Visual feedback.
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Figure 4 Keyboard for key size experiment.
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Table 2 Each key size and screen size.

kx ky SX sy
5mm 5 5 27 27
6mm 6 6 32 32
7mm 7 7 37 37
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Table 3 3 different character assignments.
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Figure 5 Keyboard for character assignment experiment.
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F2, K TITFxF—V A XEBRTOL H O Cerr 7R,
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nZh 11.61%, 9.48%, 11.33% Th-7=. 3 DO F—J 1
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Table 4  Average input speed of each experimenter for 5 days.

5mm 6mm 7mm
#1 56.87(6.02)  57.57(7.50)  61.13(7.77)
#2 56.20(6.78)  57.35(8.20) 60.93(8.18)
#3 39.41(4.93)  38.74(3.61)  40.99(6.28)
#4 57.58(5.46)  54.51(8.13) 56.59(7.71)
#5 51.91(6.09)  50.95(4.81) 51.68(5.89)
#6 47.89(7.35)  49.21(6.10)  50.41(6.75)
#7 45.75(7.75)  49.56(7.20)  49.54(6.58)
SE¥) | 50.80(2.86)  51.12(2.86) 53.04(2.62)
. _—
54 - =

AHEE[CPM]

—e=7mm# (BRIl =5217"", R = 0.21)
—e—6mm#f (REELLy =49.77x"%, R? = 0.20)
—a=S5mmf (REELLy =49.31:0, R? = 0.41)

1 2 3 a 5
[El#4([Day]

6 & HOFHATHE
Figure 6 Average input speed for each day.

# 5 FFERBIEICE T D5 AMOFY Cerr
Table 5 Average Cerr of each experimenter for 5 days.

5mm 6mm 7mm
#1 8.55(7.39) 7.14(7.08) 7.65(7.72)
#2 11.97(6.77)  10.56(8.28)  9.14(7.04)
#3 13.52(7.52)  14.51(5.48)  13.87(6.89)
#4 5.36(6.68) 3.94(4.36) 9.35(8.13)
#5 6.06(6.00) 4.94(5.91) 7.21(7.29)
#6 | 15.17(11.26)  9.36(7.99)  12.01(10.52)
#7 20.64(8.87)  15.94(6.50)  20.06(8.37)
¥ | 11.61(3.26) 9.48(2.86) 11.33(3.46)
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Cerr[%]

—e—7mmf (BTEZEEly = 0.34x+ 10.29,R" = 0.60)

—s—6mmf (AR y = -0.79x + 11.85,R* = 0.47)

—e—SmmA (E@REELLy =-0.19x + 12.18, R* = 0.18)

1 2 3 4 5
E1#[Day]

7 % HOYH Cerr
Figure 7 Average Cerr for each day.
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type C DJEIZZ N ZFH 51.12CPM, 46.81CPM, 46.86CPM T
Hot=. 3 FEOXFEI Y TITBITDANEEICAHEEEN
& DN EKAE SR THMIt MEZIT o7z, type A & type B
TAT > - #E5, t(6) =2.72, p=0.02 <0.05 THEHAENR
B, KRITtype A & type C TITo 72/ R, t(6)=253, p
=0.02<0.05 CHEENRD biLiz. i&HKIZ type B & type C
TIT - 72 HE R, t(6) =0.05, p=0.48>0.05 CHEENED
Lotz Ko7, type AR BLEWATEETH -
7.

5 H O SFEEIN I3 EE T type A D bl 72 H#LH % L
TIZBET S, type AlL, 7V v 7 #IZERTONRIE
AFITHE S DIz L, type B <2 type C (I3 SLREAFI D
DINE Y TFT v TTIeD. DD, EEOXTETED
XFTI7V w7 b Xy F 7 v T E2GNIEZD 2 &R
ALY, EHRELTANEENRES RolcZ LB X
bhb.

£ 6 BFEBRWIEITKIT D5 AMOFE AT HE

Table 6 Average input speed of each experimenter for 5 days.

type A type B type C
#1 57.57(7.50)  52.72(8.15)  53.06(6.35)
#2 57.35(8.20)  55.47(10.73)  57.57(9.91)
#3 38.74(3.61)  38.17(5.41)  38.26(6.56)
#4 5451(8.13)  44.66(8.95)  42.05(10.23)
#5 50.95(4.81)  52.18(7.34)  47.82(6.23)
#6 49.21(6.10)  40.04(7.22)  41.70(6.31)
#7 49.56(7.20)  44.45(8.93)  47.60(8.01)
sy | 51.12(2.86)  46.81(5.16)  46.86(3.44)
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58 —e—type A (REF{Lly =49.77x°%, R? = 0.20)
s == type B (MFEEHy =41.85¢"", R* = 0.81)
== type C (RFFE{Ly = 44.61x"%, R? = 0.78)
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Figure 8 Average input speed for each day.
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5. F, 9 ITXFHI Y Y TEBRTOEH DY Cerr
ZoRd. 5 H DY Cerr 12, type A, type B, type C DJIE
ICFNZH 9.48%, 13.07%, 13.77% CTH-7=. 3 FOLT
T Y TIZHBT D Cerr ICHEEN® DA B KYE 5% TH
TItHRTE 24T - 7. type A & type B TIT - 7245 5, t(6) = 2.21,
p =0.07 > 005 CTHEEENPBRD LN -T2, KIT type A
& type C TITo 72 4ER, 1(6) =1.92, p=0.10>0.05 THE
ZENRBD NIRRT, Ktk type B & type C TIT - 724
B 1(6) =0.62, p=056>005 THEENRD SRS
7.
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Table 7 Average Cerr of each experimenter for 5 days.

type A type B type C
#1 7.14(7.08) 11.10(9.94) 8.70(7.18)
#2 10.56(8.28) 10.31(6.88) 9.40(6.99)
#3 14.51(5.48) 14.13(8.04)  17.64(10.11)
#4 3.94(4.36) 16.03(8.98)  20.80(10.30)
#5 4.94(5.91) 6.60(4.98) 9.80(7.69)
#6 9.36(7.99) 14.71(8.51) 13.38(8.63)
#7 15.94(6.50) 18.60(9.23) 16.68(9.36)
) 9.48(2.86) 13.07(4.00) 13.77(2.32)

—e— type A (BRZiEHLy = -0.79x + 11.85,R* = 0.47)

== type B ($RFZE 1Ly =-0.46x + 14.46, R* = 0.28)

== type C (#7ZiE{LLy = 0.19x +13.19, R* = 0.08)
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Figure 9 Average Cerr for each day.
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[SlicKey | 128 T 5 F—H o XN H72 % 3 FE(Gmm £, 6mm
A, Tmm fA)DOF—R— FTOLKERE, Ried 3 D
FEEID ST (type A, type B, type C) TOHBIEBR AT
VY, il 7eF— YA ARLFEID YT OV THRE 21T -
7. FHMEBFEBROFER, F—U A XL Tmm B ORI A SE
FE23 53.04CPM 720, bl RoTe. EFKY A XT
BEEFHHT T —RICEELZIZH BN -T2, CFED Y
TWEEZV I ETT7Y v 7 OMBREDLETHD type AD
BRIC AT EE DS 51.12CPM L 720, b iE< otz EIE
FHTT—RIIABEETH LN -T2, Lo T, SlicKey
X 7Tmm ACTETZY 7 EFT7 Y w7 OMABEDEOT
BD B TRAT— T v TFONRLTFANSFRELTH
hTHDHEIRENT.

SHOMEE LT, BHOLOMERIZEDET 4 AT LA
FORY U EL T T HEE, FEOBEAMAENKE BT
BLEWI AN D BT, SlicKey (2oW\WT bR O il
IR DEELZHET AMNERH L. o, =7 —FZ2Mzx
720, HESCANBREEFIHLCANI AZMET S5
EEZDOHRICONWTHIRIET ALERH S

BE AL EDDICHTE-T, ZRRDTHIEN
ToERICEA TREAOBERT .
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