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Vinteraction: Vibration-based Interaction for Smart Devices
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Abstract: According to the spread of smart devices such as smartphones and tablet computers, opportunities
to communicate between them are increasing. Though we usually use WiFi or Bluetooth in such a case, it
is still burden task for end-users. This paper proposes a new interaction called Vinteracion, which leverages
combination of vibrator and accelerometer to send information from a smart device to the other smart device.
Vinteraction enables users to use touch interaction like Near Field Communication, which provides easy and
intuitive way. We present an algorithm and implementation of vibration-based communication, and also
evaluate our system with actual products. We also present several applications which leverages Vinteraction
effectively.
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Table 1 List of devices for survey.

SmartPhone

Tablet

GalaxyS2 SC-02C Samsung/iPhoneds/P-04D /dynapocket X02T
1S05/SHARP 1S03/Xperia PLAY SO-01D/Optimus X IS11 LG
AQUOS PHONE 009SH/BlackBerry Bold 9900/REGZA Phone IS11T
AQUOS PHONE SH-06D/HTC J ISW13HT/Optimus LTE L-01D
AQUOS PHONE 104SH/URBANO PROGRESSO
INFOBAR A01/ARROWS Z ISW11F/MEDIAS CH 101N
LYNX 3D SH-03C/GALAXY SII ISW11SC/AQUOS PHONE SH-12C
AQUOS PHONE SH-13C/Xperia acro HD IS12S/MEDIAS PP N-01D
MOTOROLA RAZR IS12M/STAR 7 009Z/DIGNO ISW11K
GALAPAGOS 003SH/Softbank 008Z/Yahoo! Phone 009SH Y/
Softbank 102P/DELL Streak Pro 101DL/Libero 003Z/AQUOS PHONE 104SH

GALAXY Note SC-05D
Sony Tablet S/iPad
MEDIAS TAB N-06D
Toshiba Excite 13 AT335
Dell Streak 10 Pro/GALAXYTab 7.0 SC-02D
BlackBerry PlayBook WiMax
Acer Iconia Tab A500
Toshiba Thrive 7/ARROWS Tab LTE F-01D
Samsung Galaxy P7320T
MOTOROLA XOOM
Toshiba Thrive/HTC Jetstream
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X+Y+2)
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o Galaxy Nexus
«o= HTC Desire
HTC Sensation
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4000 5000 7000 (msec)

1 mROBEHIZ L - T, TOIREAT 2 B NEEOZLDE

Fig. 1 Differences of accelerometer values affected by vibrator of various smartphones.
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Fig. 2 Information transferring method by vibrator and ac-

celerometer.
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Table 2 Pseudo code for vibration detecting algorithm.

for i to slidingTimeW indowStepCount do
dataNum «— 0
sum «— 0
baseTime «— accelV alueList.get(i).getTime()
if maxValue < accelValueList.get(i).getValue() then
maxzValue «— accelValueList.get(i).getValue()
baseT hreshold «— maxV alue/slidingT hresholdStepCount
end if
for j =i to accelValueList.size() do
sum «— sum + accelValueList.get(j).getValue()
dataNum + +
if accelV alueList.get(j).getTime()—baseTime>
timeWindowSize then
for k =1 to slidingThresholdStepCount do
threshold < baseThreshold * k
if sum > threshold * dataNum then
bit Pattern|k] < bit Pattern[k] + 717
else
bit Pattern[k] < bitPattern[k] + 707
end if
decodeString(bit Patternlk])
end for
baseTime «— baseTime + timeWindowSize
end if
end for
end for
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URL Transfer
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(2) Put Smartphone
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Tablet PC

3 URLE%ICLHY—24 LA WEB 2r7 > YR
Fig. 3 Seamless WEB reading by URL transferring.
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Fig. 4 Password management and transferring application

(smartphone-side).
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Fig. 5 Experiment setup and target products.
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F 3 FEBRICHW 2B
Table 3 List of products for evaluation.
Wt ¥ A =7 N—=Va v CPU 7wy 7 JEEs | A€Y | +4 X [HxWxD (mm)]
HTC Desire Smartphone HTC Android2.3.4 1 GHz 576 MB 119x60x11.9
HTC Sensation Smartphone HTC Android2.3.4 1.2GHz 768 MB 126.1x65.4x11.3
Galaxy Nexus Smartphone Samsung Android4.0.2 1.2GHz 1GB 136x68x8.9-11.5
REGZA Tablet AT1S0 Tablet TOSHIBA | Android3.2.1 1.0 GHz 1GB 188x129x12.7
ICONIA TAB A500 Tablet ACER Android3.1 1.0 GHz 1GB 260x177x13.3
Sony Tablet S Tablet Sony Android3.2 1.0 GHz 1GB 241.2x174.3x10.1-20.6
REGZA Tablet AT1S0 (%)
% - 100 A7 4L
100 A ‘\ - . “‘\\;_
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1oo(°_/°)—r_‘ :*v’i Fig. 7 Average accuracy for each smartphone.
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Fig. 6 Result of experiments.
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