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Abstract This paper proposes an activity capture method of attendees and facilitators for indoor interactive work-
shops, which are events designed for participatory learning and creative endeavors in group. Without any special
location sensors or direction sensors, a simple acoustic recorder and player for every user and artifact in the workshop
enables the method to estimate the user location history as well as recording the audio scenery. Each audio signal
captured by a recorder is analyzed and identified as a specific sound emitted from a corresponding audio player. The
locations and orientations of all users are estimated by collecting all the information in the vicinity of each attendee.
Users can re-experience the workshop audially and visually using a map of the workshop room and attendees’ locations
and orientations. Our preliminary experimental results demonstrate the feasibility of our estimation method.

Key words Acoustic location estimation, orientation estimation, workshop activity log



1 U &I

1960 SE LI, AR ORA LTFIZBNT, 7
7 v ay 7 EFHEN D SHREREI O 2 BRI TEED
BEBNERE TS ZOLIBT—2 v ay
TiL, BEERRPEERAOALZLT, TV VA

—IVIREMERLOKELEE, 33227 —
varvEREHETIMESHDEEZLNS. KA
BZnEdRT7—rvay Tk, SNECEEE
WCkoT) 7V 2 vay (IBRY) PEETHS L
EZTNAD,

VLo Tarkidk, BNERERENT -
ay TOEBTEFTHE L, EHCHRPEELAS
L, HORMEWNS LERPBREEAEET S 2
LT, EEHERIRVEYVEET LI L ERFLTIEE
75 FOLDOBEFHLEY—-NVELT, KAk
J—rav YTV r =RV AT LAERE
LTwa 2. i, 7—27Yay ITR&ELLE
BLMKRESR COBHRYEE - MTLTC, SmE
BLUEBREICRRY, FAIZKIE 3] B h -
FEIERE L TCEFNS RTRRTHY -V TH B,

KT, Z0T—2svay )7Ly I—%H
W, BICEREDIT -2 T ay TENEEDHE
(LT EEERT LI LICELAEL ST, 20
OB R IEBRGEIT) EEAFE L RET
EERETSD. Thbb, BNEREST -7 ay
THTEDE S RAVE 57 arz2ifv, #hb
KXo TED L) ICEFITAREENEEIEATL
PELR) I IAIEBEFESNFERECLY
SR E SHB VAT LARRETLIEPARED
BWTH 5.

A I BN TIE, BODRIFIZLS
AT aronRy— U RRCEEL SN [4].
ZZTARTIE, BEMACREIZEE LB
EEBERILEMEBELOMBREKR 2%, £
BIMERED LD BEE LEETERFH LMY
TLREIOWTREL, THERLE L CRET
HEORFEE RS,

2 HEEE &RV AMBEREBET

EDRE

2.1 772 aylHBBFIF

KRETHRETET—2 v avy 7L, ERNTERS
NEBMEH+ NCHEOSMARBAEFHTH
B ZhiE 77—y EINE T - v ay

1 T—2vay JiCBITAEROR
TN—TELGBABERLTT—IZL
Teto e B BEY 5

Fig.1 An example of workshop outputs.
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Fig.3 System flow of proposed method.
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Fig.4 System structure.
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Fig.5 Extended spring dynamical model.
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Fig.6 Time calibration for recorded data.
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Table 1  Specifications of acoustic filter.

B T F 7K (fcl) | 15.5kHz
Ay b7 AR (f2) 16.5kHz
B 7Yy IEEE () | 44.1kHz
%y 78 (n) 50
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Fig.7 Method of relative orientation esti-
mation.
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Fig.8 Result of relative distance estima-
tion.
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Fig.9 Result of relative distance estima-
tion with noise.
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Fig.10 Result of relative orientation esti-
mation.
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