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BubbleSlide: Enhancing Systematicity of Flick Operation on
Japanese Kana Entry Interface for Smartwatch

Takaki Tojo™ Tsuneo Kato™  Seiichi Yamamoto

Abstract: A new Japanese text entry specialized for smartwatches is anticipated to enhance the usability for the users
communicating in Japanese language. So far, we developed BubbleFlick which allowed the users to enter every kana character
with one single flick operation on a smartwatch. BubbleFlick provided a wider area for flick operations by arranging the first letters
of the Japanese kana table annularly on the edge. We conducted a user study continuing for 30 days. The results showed that the
text-entry speed reached 31.3 - 49.1 characters per minute on the 30th day, and the mean error rate was lower than that of
KeypadFlick interface, the most popular interface on smartphones. However, the users pointed out that it was not easy to memorize
the flick directions which changed depending on the button to start flicking from. In this paper, we propose BubbleSlide which
enhances the systematicity of flick operations by adopting mono-directional slide operations. In BubbleSlide, a user slides its finger
towards the center of the screen and decides a character to enter by the travel distance of the stroke. We conducted a user study
comparing BubbleSlide to KeypadFlick. The period of the user study was set to 20 days. As a result, BubbleSlide achieved about
5 characters per minute more than KeypadFlick in the mean text entry speed and an error rate of 10%, which was half of
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KeypadFlick, throughout the period for the participants who were not using KeypadFlick on their smartphones.
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Figure 1
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a) Dial&Flick interface, b) BubbleFlick, a-1, b-1) Initial screen, a-2, b-2) when button ‘a’ is tapped.
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Figure 2 Screenshots of BubbleSlide interface, a) initial screen, b) when sliding onto button ‘ru’, and ¢) when button ‘a’ is tapped.
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v P LT
Figure 3 Google’s Japanese text-entry method on a smartwatch.
left: initial screen, and right: when button ‘na’ is tapped.
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Figure 4 CPMs of seven participants for daily usage of BubbleSlide (left) and KeypadFlick (right).
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Table 3 Y-intercept and slope of regression line with root mean square error for CPMs of each participant.

BubbleSlide TroER—7U v I

" IR AR B

FREIE | o omx SMSE | g oz RMSE
#1 27.61 1.06 2.10 34.76 1.40 6.98
#2 30.22 1.10 2.64 35.01 1.28 5.64
#3 27.45 0.70 1.92 34.41 1.06 6.33
#4 23.89 0.86 3.05 27.08 0.99 5.27
#5 21.71 0.81 1.72 18.05 0.83 2.31
#6 31.68 0.95 3.68 23.54 0.90 4.10
#7 22.17 0.82 1.39 21.09 0.73 4.32

Table 4 Estimated CPMs for BubbleSlide and KeypadFlick based on regression lines averaged over all participants,

£ 4 BUFERDSFE L7 B O SCF ATl E O fE

KeypadFlick user group and KeypadFlick no user group.
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Tox—7 Vv I Ea—YFIr—7 26.0 33.8 42.4 21.7 29.1 373
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Figure 5 Daily character error rates (CERs) of seven participants using BubbleSlide (left) and KeypadFlick (right).
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