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ThumbStick: Two-dimensional Thumb Motion Recognition System
for One-handed Smartwatch Input
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Abstract: In this paper, we show the system ThumbStick, which realizes a two-dimensional input on a
smartwatch, with only the thumb of the hand wearing the smartwatch. The system estimates the thumb po-
sition using the change of the wrist’s contour. Thus, the user can operate the smartwatch with a joystick-like

two-dimensional input using the thumb.
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Fig. 1 Operation image of a smartwatch with ThumbStick.
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Fig. 2 Wrist-worn sensor device. A) Overview, B) the side of

sensors array, C) the inside of the device.
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Fig. 3 The thumb position to be identified.
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Fig. 4 Experimental application.
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Fig. 5 Experiment environment: A) Posture, B) The position

of each sensor in the sensor device.
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Table 1 Confusion matrix of classification result of thumb positions.
=& -
Al ENFFREAE (%)
Po [ P1 | P2 | P3| Pa|P5|P6| P7| P8 | Po|Pio]Pi1]|Pi2]P13| P14 Pi5]| P16 | P17 | P18 ] P19 | P20 | P21 | P22 | P23 | P24 | P25 | P26 | P27 | P28 | P29 | P30
PO | 20 | 60 10 10
P1 | 50 | 20 | 20 10
P2 20 | 30 | 40 | 10
P3 50 | 10 | 30 | 10
P 10 | 20 | 10 | 30 | 20 | 10
P5 10 | 10 | 30 | 20 | 30
P6 10 | 20 | 20 | 20 | 20 10
—~ [ P7 10 | 10 | 20 | 20 | 10 | 20 10
X ps 10 | 10 | 10 | 20 | 30 | 20
N—
P9 30 | 10 | 20 | 10 | 30
Bl P10 30 | 20 30 | 20
i P11 30 | 30 40
I ez 10 | 10 | 30 50
g_\ﬂ_l‘ P13 10 | 50 40
m3 | P14 40 60
e Tp1s 10 | 50 20 | 10 | 10
NEE 30 50 | 10 | 10
gk P17 20 | 30 | 10 | 20 | 10 10
P 10 | 20 | 30 | 20 10 | 10
P19 40 | 20 [ 10 | 20 | 10
P20 10 10 | 30 | 40 10
P21 20 | 40 | 30 | 10
P22 40 | 20 | 40
P23 10 | 10 20 | 20 40
P24 10 20 | 20 |40 | 10
P25 10 30 | 20 | 40
P26 20 70 | 10
P27 60 40
P28 | 10 | 10 30 | 20 | 30
P29 | 20 | 10 60 | 10
P30 10 90
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Fig. 6 Application screenshot: A) Smartphone application -

before training, B) smartphone application - after train-

ing, C) smartwatch application
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