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Abstract: The aim of this paper is to achieve ad-hoc grouping systems enhanced by ambient sounds or
sound-fields. As an elemental technology of ad-hoc grouping, systems have to be equipped with a search
engine with sufficient accuracy to find out users who are in similar contexts. Systems require another simi-
larity criterion for sound-fields. Because search results from well-known similarities, such as cosine-similarity,
cannot exclude false negative and cannot restrict false positives. Moreover, in order to cover a wide-variety
of mobile devices including smartphones, we have the problem of the deterioration of search accuracy due to
differences in microphone performances. We may also have to decrease the system-wide load. This suggests
that original sound-field data should be resized as small as possible without losing valuable features to flexibly
recognize different contexts. We thus propose a new similarity criterion on sound-fields for ad-hoc grouping.
We also show experimental results to ensure all requirements are fulfilled.

O-MUSUBI: Ad-hoc Grouping System Enhanced by Ambient Sound
— The Similarity based on Information Theoretical Features for
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£ 2 FEBRTHELZ O-MUSUBI O/85 A —Z i

(FFT @) RO A X FFTwinSize 32
Wit DR HERO TSR FFToverwrap 50%
1 N AT A cut0ffFreq 16 Hz
L ~r quantLevel 10
AR X LE jitter 0.5
R M DB numCand 6

510%, X 4 (TRCE L7 HEATR AB RO EHE & 1%
A AC OB HREICE LT, ek (Bl (2fE0,
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ENENORELLE O wE (i) 23, E5HEBT 50

ERLTWD., FEHRD AB off#HRE T, Wi AC Mo

EREICHEHT IR THD. FEETOELEX, 1T
W5 BIOFITOYEEELZ T2y FLTWD.

4.1 BREREICETIER

B 5 OFERIZEESNT, MBREICBE L TE%T 5. AB
MOERBEOHBE NS, REFEOEINHA R M EiEY)
WICEHMEL CTWAB Z 0N onbd. —J5 T, AC BOEHRED
HERE D, BREMZOBELE~OFEMEA KM oh T
DT NGB, X5 0 AB MOMELIE L AC B OJEBLE
OEIMER Z N5 &, @E@ERREE ¥4 57 7~ R
EEDDZENTE D, EEE, FIEIRSHTIZ L0 B
MZE—RKRTRIT S &, REERICHED, 4~5 502
BHDZ Engnsn. 22T, kbEHEEELTWI0
BAHEDT —ZIZONWTELET D, AB MO uap 12
HERZE oap FAVEN pap = 19.75 & oap =9.42 L 725
7. 72, ACRINZOWTIL, pac =30 & cac=6.0 &
polz. FEEE, pap—oap > pactoac %, ELL, £
RBRMAEFINT D LN TETWD. FIZE, 10 BUAN
THREZTET I TG, HHE 10(> pac +oac) 218
2T —TOERERBERE LTHATHIERY. 20
SMEOTTIE, A DRREE LW —FORBEEEITL-
LAz, CHMNT 289 2Btz ohnd. [H
Rz, B #MBEHERICE T VWD BEEELIRE L.
IHIZ, ZORENDL, REFLEORKEL, [10] TRS
NTWHERERLIY, D L b ARERREICBONTT
BNTWEEE 2 5. BAEMIZIE, Tarzia 5%, 30 B
FF LT BEEORRIIE R Z AV T, 22—V 2R3z %
72 BERRER 69N DNEE CHBIT DRERE/TND. —F
T, FROBREICHESEBLEELE T, AB MoBE#HRE
(93.0) & AC BIDEWAE (19.75) ORI +5 2B % 238 %
DT, LVBVRREEE, BLOMESHERSS L2 5.
KBS, BREOHBIELZ 10 IZHET D Z L OREHZ
BRI, TV DIRESEREATHAREEERE SR L
TLBHBITH LT, BRDB I N—TIRTHED o5
IZmzoehsZ &EThs.

4.2 <A U HREEDRIN

K5 T, [EREOWBICHALNRENHRTE D Lo
b, A VHREOEIKGET L2 e, WEUNTHELUE %
P L CWDZ NG, ZOX IR DL~ A 7 ke
R IR T, BEBE L N5 2 & e <HR
ELLTHHATAIZLENTEDENZD.

4.3 BIEEDIERE
FEMEEER CIX, Algorithm 1 1I2LY, £ 1 OEREDT T,
TP A R R LE LT L. ZRETRHLT
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163.75
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60

ELAPSE (sec)

5 72 2RI T T ORELLE OHINHER

b, X5 ORERND, MERELHMMRFETE D Z L3y
MB. o T, EEMEORRINIT —Z N AR BT — 4 %
HIBRT 22 LT, MBBELZHIBEEMSEL-EE, HAL
RS 720 OZET — X BEEZEF TE WL V5.

5. FEHESEHDEE

TR OERPLERAZIEICESH LWEEE AR L,
T RARysala=—var—ER@EHT 5
RIRFBNEE AT HZ LB FEFERICEI VR LI,
AIERE S, ~A 7 HROESERD O OFREER &R
NF D701, FrgEZ TR LI 2 A LA N3 5 X
IRFENTVD. &b, BELZHEBER, FIR ([2#
PLMRILIRZEHT 5 Z LN TE, T—FV A A%<
mzohsrMmEET 5.

SBOMEE LT, VT E A AMRAHEET 572012,
P —RER T =T U NTEFARLETHD. FiEHE
HET DL, BARHI LI HoEENRAShD. 2
DEE, ANNENTEEHOETICH LEUEZFHE LR
T2 6720, 20710, BEEEZIMX 705 g~
ETRORT R ET DRE/R T 4 VAFRENVE LD,

SEH

[1] RingReef, http://ringreef.com/, 26/11/2012.

[2] B. Wellman, J. Boase, W. Chen, “The networked nature
of community: Online and offline,” IT & Society, vol. 1,
no. 1, pp. 151-165, 2002.

[3] N.Priyanha, A. Chakraborty, and H. Blakrishnman, “The
cricket location-support system,” Proc. ACM MOBICOM
2000, pp. 3243, 2000.

[4] A. Harter, A. Hopper, P. Steggles, A. Ward, and P. Web-
ster, “The anatomy of a context-aware application,” Proc.
ACM MOBICOM 1999, pp. 59-68, 1999.

[6] Ekahau, Inc., Ekahau Positioning Engine, http://www.
Ekahau. com/, 26/11/2012.

[6] J. Randall, O. Amft, J. Bohn and M. Burri, “LuxTrace:
indoor positioning using building illumination,” Personal

(© 2013 Information Processing Society of Japan

and Ubiquitous Computing, vol. 11, No. 6, pp. 417—428,
2007.
LINE, http://line.naver.jp/, 26/11/2012.

[8] D. E. Sturm, M. S. Brandstein, and H. F. Silverman,
“Tracking Multiple Talkers using Microphone-Array Mea-
surements,” Proc ICASSP-97, pp. 21-24, 1997.

[9] H. Lu, W. Pan, N. D. Lane, T. Choudhury, and T. Cam-
bell, “Soundsense: scalable sound sensing for people-centric
applications on mobile phones,” Proceedings of ACM Mo-
biSys ’09, 2009.

[10] S.P. Tarzia, P. A. Dinda, R. P. Dick, and G. Memik, “In-
door localization without infrastructure using the acoustic
background spectrum,” Proceedings of ACM MobiSys 11,
2011.

[11] T. Nakamura, Y. Sumi, and T. Nishida, “Neary: Con-
versation Field Detection Based on Situated Sound Similar-
ity,” IEICE Trans. INF. & SYST., Vol. E94-D, pp. 1164
1172.

=



