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An Interaction Technique with Tap Input
using Rhythm Converted from Command

ISHIYAMA E1ki'® TAKAHASHI SHIN? TANAKA JIRO?2

Abstract: We propose an input method to operate commands on mobile device using  rhythms performed
by tapping. In our system, rhythm is directly generated from command’ s pronunciation by using a fixed
set of rules, so users could associate the rhythm with the command by recalling the name of the operation or
application that they want to invoke. Because there could be duplication when converting from the command
pronunciation to the rhythm, there would be some cases in that the input could not be uniquely determined.
Dealing with this problem, we have investigated reducing duplication by using the characteristics of the
Japanese language. In this paper, we will describe in detail the tap rhythm input recognition, and also, the
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command rhythm converting rule with considerations about duplication.
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Mol WBE3IOa~vy REFERET L&, ¥FET
o MIERRT 7By MIFEFIOEWS DT, EffRo
EOMILOWERE L RIREICT 72 U A NEHREL T
eEZEzoND. EREBEIZZOWRENSIX, THET 7
T2 MIRUT LT RN TEW O MR O ER A
DN DSEhoTe] VO EAPELNL. L LERE
W OWBRE N E T~ RO U R AEFEZNAL &
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IAHFEAEEM U, 771y bOBRIRERIZ RN
HIETIOEIpa—F LT 78 NANEEHETES
EEZD.

ETOHHRE AT 2MEMmE LT, BE TAl ORiE
TEYTFORKPEDLAEITTANENTZ EREH -
7o, BEFIIHMCHEH AT T, BERORE LMoLz
W, RFEOY XAEHHRNTIE “T A" OAT1%E
DETTWD., oL, BIE [BAB]EVn)avwr R
WZBWT, 778y NI T8 & TA] offT&{bd 5.
IO, WBRENOEX A OFFTL Y v 7 Lz FnE
B THLEVIBRZLL-. LLETOMOERT
TEEOANNE “TLA 227 LLEZERbMYRTnEN
IERLHY, MULEETHLHAICLVE LI NERD L
Ezohbd. S%BITEYD AREORSERHEL, = —FH»
BERICEECE A X OTET HZHLERH 5.

6.2 3B 2
6.2.1 ERAR

WEREPBENELD 2~ FE Y X aH#EL, FEE
WCBEERITA D PORMEEITo 7. ZOFERTIIA S >3
vawy REGDRER A~ ROANEED TN D)
DOEIEEETRL, VALX v T ADCEVEIEEIT-TH
bofo. BUEDOIERIIEARN e a~y M4 TIIATHT, #
REVAIRE DB BIEOBA DA ET o 72,

BEBRE 1L 22~24 i D A ARGE & RERE & LT RFPAE, R
BefED 5 4 THY, EENA~— 74 OERIEIZIERT
BY, AHERFECIERICHEAT 72y FEFEH LT
BERF VL FRANC Y X LZEHHI E o~ RO %
TR Z L Tbbolk. 8 THRLIza~r FigzD
BORFL A7 THAT L LD LT R -7 bD & LT
RKEHAT TIToTH LA TEEIZILL T TH 5.

(1) REMAZEHT D ([RE] =2~ ).

(2) WATEEHTD (BATF]a<rR)

(3) 77U FDOBRUIAVICH LY 74D kv T =
ERATH (70 avr R+ [v7—]a<r k)

(4) FBEDO NI EFREZ TS ((EEE =2~ K + [ (&
EDNL) | a<r R).

(5) fHEDMEFAET DS (B =2~vr F + [ FEEOH
4) ] a~v s R)

ARFEH A7 TR LTIELL a~wy REBRTE
50, FEHELEa~v Y FEELL U XLY vy AT
XD EFEERL, REX AT TIRRHIRTEEZ O #E
WZOoOWThHaXr hahbHotz.

6.2.2 EE#HER

ETOWRED (1) ~ (3) DANE 1 ETHRDEES Z
ENTER. Q) OBFFBAEIDTIERIETIE, 1 ADOHER

*4 http://www.yahoo.co.jp/
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FHW R A~y FOANZREZ TV, (5) TiE24
P51 FECHREN S W73, MOBERE L [F5] 2~ REA
N32L2AT[Ra—Vyl]avr e A LTV
6.2.3 E=
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TV = a AR LRSI TWVE 76T
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7.

LSHOBEEL LTIE, 778y M XA ASTIEEED
WCADPITZ 72 WGAER S -T2, L0 a—PREEL
T2EBOVDU XATANNAREE 72D L D7) RALHT

276



B ANFRERHTH. E12, U XAREE LA
v ROBIRA AT HITV TV R E L AT TR 5 2 &
& AT

SEH

(1]

B3l

(8]

(9]

(10]

(1]

(12]

(13]

Jani Mntyjrvi. Juha Kela, Panu Korpip, and Sanna
Kallio. Enabling fast and effortless customisation in ac-
celerometer based gesture interaction. In Proc. MUM’
04, pp. 25-31, (2004).

Sami Ronkainen, Jonna Hkkil, Saana Kaleva, Ashley
Colley and Jukka Linjama. Tap input as an embedded
interaction method for mobile devices. In Proc. TEI’ 07,
pp- 263-270, (2007).

Simon Robinson, Nitendra Rajput, Matt Jones, Anupam
Jain, Shrey Sahay and Amit Nanavati. TapBack: to-
wards richer mobile interfaces in impoverished contexts.
In Proc. CHI' 11, pp.2733-2736, (2011).

Karlson, A. K., Bederson, B. B. and Contreras-Vidal, J.
L. Understanding Single-Handed Mobile Device Interac-
tion. Technical report, Department of Computer Science,
University of Maryland(2006).

ks, THAROSEE] 5 2%, KIEREEIE. 1980 4.
Pefd 5%, 1L VE—RR. TERERIEL). FrisEhe. 1983 4F.
Scott E. Hudson, Chris Harrison, Beverly L. Harrison
and Anthony LaMarca. Whack Gestures: Inexact and
Inattentive Interaction with Mobile Devices. In Proc.
TEI'10. pp.109-112. (2010).

Westeyn, T. and Starner, T. Recognizing song-based
blink patterns: Applications for restricted and universal
access. Proc. FGR ’04. Washington, D.C.: IEEE Com-
puter Society, pp.717-722.(2004).

Jacob Otto Wobbrock. TapSongs: tapping rhythm-based
passwords on a single binary sensor In Proc. UIST’09.
pp-93-96. (2009).

Hiroyuki Manabe and Masaaki Fukumoto. Tap con-
trol for headphones without sensors. In Proc. UIST’11.
pp-309-314. (2011).

Felix Xiaozhu Lin, Daniel Ashbrook, and Sean White.
RhythmLink: Securely Pairing I/O-Constrained Devices
by Tapping. In Proc. UIST’11, pp.263-272, (2011).
Emilien Ghomi, Guillaume Faure, Stphane Huot, Olivier
Chapuis and Michel Beaudouin-Lafon. Using Rhythmic
Patterns as an Input Method. In Proc. CHI’ 12, pp.1253-
1262, (2012).

Jyh-Shing Roger Jang, Hong-Ru Lee and Chia-Hui Yeh.
Query by Tapping: A New Paradigm for Content-Based
Music Retrieval from Acoustic Input. IEEE Pacific Rim
Conference on Multimedia, pp.590-597, (2001).

© 2013 Information Processing Society of Japan

277





