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AES Japan Section Conference in Sendai, 2012
“Futunre of Multichannel Audio”

1st Day October 9th (Tue.), 2012
71 H 2012%10AH9H (X)
15:00 - 17:00 Technical Tour Research Institute of Electrical Communication
FOZANYT— | ERAPBEEEHES SARERECATLARERE (ARSEXAT2TEID
2012/10/2 October 10th (Wed.), 2012
£ - H 2012410A108 (k)
7F Foyer 09:00 - Registration
7B RTAT SINERN ERFMNEHLEVLET  https://ws.formzu.net/fgen/S46250180/
1F Open Square 10:30 - 17:00 Technical Presentation 16 presentations, Core time: 12:30 - 13:50 (Posters are attended by the respective authors.)
1 A—TYRHTT RiisE EE\6#, 75101230 - 1350 EEBETREA |
09:30 - 10:30 Student Program 1 "Introduction of laboratories by the students"
Presented by AES Japan Student Section / Chair: Wakana KUROIWA (Tokyo Univ. of the Arts)
Panelists: Teruhiko Suzuki (Univ. of Aizu), Katsutaka Suzuki (Tokyo Univ. of the Arts)
Yoshiki SATOH (Tohoku Univ.), Yosuke Kobayashi (Yamagata Univ.)
FETOVIA] M2EIC & BSHEEBM
AESHARSAATIHS / M 1R« BEFFE GRER)
7F Studio Theater FERF  BRBEE (RHER b a—= v A V¥ —7 2 —AFEE), SRR GREEER @I - AIEFZES)
T RAYIAYTEH— ek GRILK 80K - SOARDIZEE) |, AVHPEN (LB SERERBADFZE =)
10:30 - 11:50 Opening Session Yukio IWAYA (Conference Chair), Akira NISHIMURA (Conference Vice-Chair)
A-T=vy | EeEE (3277 Ly AKGRA , MRV (277 LY ARERERE)
Keynote Address "Realization of the multi-radiation directivity audio system by a multichannel audio technologies."
Michiaki KATSUMOTO (Katsumoto Laboratory)
EREE MEF v Y RIA—T 1 AL BRFHEAEZFEDORRICHAIT T
EACETT (BAKE A WIZET)
11:50 - 12:30 | Technical Presentation | Short Time Presentation
ya—bILEYT—Yay
1F Open Square 12:30 - 13:50 BifrFR Presentation Core Time & Lunch
1 A—TYRHTT KRy—gE:AFY(L & BR ]
13:50 - 15:20 Workshop 1 "Train your ear ! Trend and the Future of Ear Training"
Chair: Kazuhiko KAWAHARA (Kyushu Univ.)
Panelists: Akira NISHIMURA (Tokyo Univ. of Information Sciences), Atsushi MARUI (Tokyo Univ. of the Arts)
Sungyoung KIM (Rochester Institute of Technology), Tatsuo OWAKI (Alpine Electronics)
9—5vavy71 | Mrainyour ear | f{¥—hL—=v¥OrLVKERE
B R (k)
S8F) A b PR R RERR) , AR GERZEK) , Sungyoung KIM (Rochester Inst. of Tech.)
7F Studio Theater Kiggl (784 V)
TRHE 25 I H 7% — |15:30 - 17:00 Workshop 2 "What does ultra-channel acoustic system bring?"
Chair: Michiaki KATSUMOTO (Katsumoto Laboratory)
Panelists: Siro ISE (Kyoto Univ.,), Toshiyuki KIMURA (NICT), Kimio HAMASAKI (NHK)
Takao TSUCHIYA (Doshisya Univ.), Yukio IWAYA (Tohoku Gakuin Univ.)
o—yvav72 | BEFrILEESSESTEO,
R EAEE (BARADIZEN
SNRYR R B (BUK) , ARNEGE (REHGBEDIERR) , HEIRAY (NHK)
TREEA (AE-R) |, AasE (RILEER)
7F Foyer 09:30 - 17:00 | Supporting Companies
7R R AT BELE—E
Heanel Sendai 18:00 - Banquet at the Restaurant of Heanel Sendai
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AES Japan Section Conference in Sendai, 2012
“Futunre of Multichannel Audio”

October 11th (Thu.), 2012

T R IAY T —

2nd Day
£ = H 2012%10HA11H (K)
7F Foyer 09:00 - Registration
TR 74T SNER EHRRAHELBBEWVWLET  https://ws.formzu.net/fgen/S46250180/
1F Open Square 09:30 - 16:00 Poster Session 16 presentations, Core time: 12:00 - 13:30 (Posters are attended by the respective authors.)
10 A—TF>ROTF IRXF—twv>ay |&KI16#, 375141200 - 13:30 (REREISNA)
09:30 - 12:00 Workshop 3 "Does loudness operation change the Broadcasting? Does it affect other Medias? "
Chair: Hideo IRIMAJIRI (MBS)
Panelists: Eiichi MATSUNAGA (Fuji TV), Makoto SUGIMOTO(MBS), Ryosuke YAMAZOE (Jupiter Telecom.)
Hiroyuki MURAKOSHI (IMAGICA), Junnichi YOSHINO (PIONEER), Takuya IKEGAMI (USEN)
7F Studio Theater Yoshihiro Kawasaki (PONY CANYON)
T—0vav73 | ISURRABRAKEEEZZ0D 2 OX T« FARKTZON? |

BE R AZRSERE (F5 HBGX)

NRIYRF ARSI~ (7Y TLEY aY) , BA B (BHEE) , IGEEAs (Paesy—71Lah)
N#zZz (IMAGICA) , HilfiE— (A4 A=7) , MLt (USEN)
NEFE (F=—F%v=4>)

1F Open Square 1
1 A—TYRULTT

2:00 - 13:30

Technical Presentation
sk

Presentation Core Time & Lunch

RRY—fFK: A7591L & BR

"Sound Award Competition for Students"

7B RTUAT

hEEE—

13:30 - 15:00 Student Program 2
Presented by AES Japan Student Section / Chair: Hidetaka IMAMURA (Tokyo Univ. of the Arts)
Juries: Masaki SAWAGUCHI (Mick Sound Lab.), Masaaki ENATSU (MarimoRECORDS)
Hiroyuki MURAKOSHI (IMAGICA) and other specialists
gETOsSL2 | HOVRFIA—KBEEER, 0T
ABSHAPASE & - SR GREER)
FHE © ORNOEE ROEETE) , LHIER RX&thwV €L a—X) , Mz (IMAGICA) (34
7F Studio Theater  |15:10 - 16:40 Workshop 4 "Field Surround recording and production"
T RIIAVTH — Chair: Masaki SAWAGUCHI (Mick Sound Lab)
Panelists: Yasuo HIJIKATA (Freelance), Toru KAMEKAWA (Tokyo Univ. of the Arts)
J—0Y3vr4 Hideo NAGATA (1991), Yoshio KOMINE (Sendai Television)
TPORNKT 4SOV FHE sRewmm
BE R RAEA REERTRE)
SREY AL kTR (7)) =), I GREGEER) , AHEBZ (199 1), AERER (IIEHeX)
16:40 - 17:00 Closing Session Yukio IWAYA (Conference Chair), Jun YAMAZAKI (Chair of the AES Japan Section)
o0-vvy | HwEk Gy 7 Ly ARAER) L ey ABsHASEE) T
7F Foyer 09:00 - 16:00 Supported Companies
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AES Japan Section Conference in Sendai, 2012
“Futunre of Multichannel Audio”

2nd Day
£ = H

October 11th (Thu.), 2012
2012%¢10R108 (k)

7097 tsF—

1F Open Square
10 A—TVRILTT

11:30-12:00 |9 v I YA T LkRNEH

"Pro Tools AAX7 S5 T4 V&5,
Pro Tools HDXRX—ZX DAAX DSPO#EER U, NativelRiE & DHFICDWTTEHAL X,
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15:30-16:00 | 75V vik—7 7—IIS

"Multichannel Audio Today & Future Universal Multichannel Solutions for
Streaming, Download and Broadcast"
TIOVR—T7—DEZBIIFF v RILDFRICDOWTSHBELET,

3rd Day
£ = B

October 11th (Thu.), 2012

1F Open Square
10 A—TYRITT

709V bt3F—
2012%F10811H (K)
"Broadcast to Multiple Platforms"
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AES Japan Section Conference in Sendai, 2012

I POSier Presentqtions = 1 /2 “Futunre of Multichannel Audio”

Consider audio equipment power supplise
Saburou Degawa (A&R Lab)
1
=T+ AEEERZE S
I =B (A&R Lab)
“Sound Cask” —A new dimension of the sound reproduction based on the boundary surface control—
Yusuke Ikeda and Shiro Ise (Kyoto Univ. / JST/CREST)
2
TEN RS O JF BN D ES B OB 7 e R —
HaFH B, (8 SRR (5UK,7JST/CREST)
Linearization of Electrodynamic Loudspeaker System Using Third-Order Nonlinear IIR Filter
Kenta Iwai and Yoshinobu Kajikawa (Kansai Univ.)
3
FERIEIKIR 7 4 )V 8 2l BB A ©— 7 & 2 7 A OB EAMIE
ks R, B FEE (BIVER)
Lossless audio data hiding for G.711 speech using error-expansion of linear prediction
Akira Nishimura (Tokyo Univ. of Information Sciences)
4
M PR 2 G 71 IE A ~D a2 L AEHANA T4 v 7
PERS B (RO ROR)
Distant-speech recording with a steerable “spotlight” directional beam
Masaru Niu, Ryosuke Horiuchi, Takeshi Saito, and Masato Miyoshi (Kanazawa Univ.)
5
EHREFDOAR Y b 74 FINEEMIZOWT
FHE B, YN ST, R B =4 IEA (SIRKR)
Construction of 80-channel mobile sound recording system
Akira Omoto (Kyushu Univ. / CREST) and lkuma lkeda (TIT / CREST)
6
80F ¥ ¥ F IV ENA NV EUIRS A T b DRESE
JeA & (Juk - 21 /7JST/CREST) , itzH 4E8 (SHT1.KJST/CREST)
Fast Stereo Blind Source Separation and its Implementation on iPhone
Nobutaka Ono (NII)
7
iPhone - CEIET 2 A T L A 77 4 ¥ FEHHE
/NP S (S ERAEDT)
Whirled Sequencing of Spatial Music
Rasika Ranaweera, Michael Cohen, Kensuke Nishimura, Yuya Sasamoto, Yukihiro Nishikawa, Tetunobu Ohashi, Ryo Kanno, Tomohiro
Oyama, Anzu Nakada (Aizu Univ.), and Julian Villegas (Univ. of Basque Country)
e .
TYAA TN TF T4 T, BB A7)V, PR l5E, A (G, Pl SERE, KRG B, R a, Al IR, b A
(&ZHER) , P27y T4 Pz R ONRATZK)




AES Japan Section Conference in Sendai, 2012

I POSier Presentqtions '2/2 “FutunreofMultichannelz’fludio”

The Distance Between Microphones in Stereo Recording (AB system) and Its Relation to Subjective Sound Image Width
Suzuka Sekine, Toru Kamekawa, and Atsushi Marui (Tokyo Univ. of the Arts)
9
AT LVAUE(AB TN EIT 2 ~A 70 7+ Nk & SEERIEO N & DBIFR
BIAR S51E, I Mk, AUJE s (REEER)
Examination of Real-Time Processing of Synchronous Averaging under Asynchronous Measurement System in Real Sound
Field
Takuma Suzuki, Hiroshi Koide, Akihiko Shoji, Kouichi Tsuchiya, Tomohiko Endo, and Shokichiro Hino (Etani Electronics)
10
FELOIEFPIIE S 2 T 2B 2RBIINED Y 7V 8 A LB OB
BROR BREE, /N, R IRE, LR M, EiE K, HEF SRS (=8 =)
Estimation of head-related transfer functions with multiple impulse responses acquired in ordinary room —Influence of various
estimation conditions
Shouichi Takane, Koji Abe, Kanji Watanabe, and Sojun Sato (Akita Pref. Univ.)
11
EBEEIRALE D A 7OV AIREIC & 2 BTSSRI DO HEE —HEE ST IC & 2 HEEREE~ DB —
iR W —, 265 AR, e BIG, faik w5t (BKHERAZR)
Directivity Controllable Parametric Loudspeaker using Array Control System with High Speed 1-bit Signal Processing
Shigeto Takeoka (Shizuoka Inst. of Sci. and Tech.)
12
HIbIE S U Z V7% F v v FOVHIHNC X 287 X F U v 7 26— 7 O FF AP #
b B (R B LRER)
Mapping of sonification attributes based on an analisys of sonification researches
Mino Tokoro, Atsushi Marui, and Toru Kamekawa (Tokyo Univ. of the Arts)
13
B0 6 525V =7 47— a v DBHE
J& SN, AUJE s, Il e GREEER)
Reproducing Discrete Multi-Channel Audio Using Arbitrary Loudspeaker Configurations
14 Jorge Trevino (Tohoku Univ.), Takuma Okamoto (NICT), Yukio Iwaya (Tohoku Gakuin Univ.), and Yéiti Suzuki (Tohoku Univ.)
FLE—=3 F~ CRILK) , WA i (NICT) |, G4 2l CGRALABER) |, 85K Br— (RALK)
Acoustic Properties of Practice Rooms Where Musicians Can Practice Contentedly: Relationship between Purposes of Use and
Room Acoustic Properties
Ritsuko Tsuchikura, Masataka Nakahara, Takashi Mikami (SONA), Toru Kamekawa and Atsushi Marui (Tokyo Univ. of the Arts)
15
BHZEF I L > THRE LT OB SO S ERHE ~EHEN & FEREO LRI LT~
1B H, R EE, =6 & (SONA) |, @I, Ak msh GREEER)
Implementation and evaluation of auditory display system based on GPGPU to control multiple sound image
Kanji Watanabe, Yusuke Oikawa, Sojun Sato, Shouichi Takane, and Koji Abe (Akita Pref. Univ.,)
16
GPGPUIZEED W 7 B DR & 2 HllH T BE 2 ST 74 A 7L A & D FLEE L OEHifl
P A, KIN 658, Vol o3t mR i —, 265 sEa (RRHESZR)




J Absiracts of the Workshop

Workshop 1

Train your ear ! Trend and the Future of Ear Training
Trainyourear! 1¥—KL—ZYJ DMLY REFE

Chair Kazuhiko KAWAHARA Kyushu University

Panelist Akira NISHIMURA Tokyo University of Information Sciences
Atsushi MARUI Tokyo University of the Arts
Sungyoung KIM Rochester Institute of Technology
Tatsuo OWAKI Alpine Electronics, Inc

It has been generally accepted that critical listening ability is essential for audio engineers. Recent training programs
provide multiple trainees with fast acquisition of such listening ability through a systematic curriculum optimized for
the required task. Considering the interests and growth of ear training in the audio communities, it is timely and
important to have a chance to share and discuss the opinions from the experts about necessary features and methods
that assist trainees in acquiring the critical listening ability with efficiency. In this workshop, we will discuss about
current potential and the future of ear training.

A=—TAALYYZTICEST, HEDOECZHESTIZ8NZHICOTS I EPEETH S I LIFFE
DRI ETH D, TFE, WbWs A Y—FrL—=v7 ) AOBLIEHE>TE T3, HHNTIOM
DEL—=v 2%, THEREIER (X )0 Fwdwn ) L XENS L%\, K7 =22 a3y 7T,
HAENSHIMEIC BT 54 Y — b L= ZORPIiG 4 £ 2179 FETH 5. BMHIA T — b L—
v Il sz L3, £, MEROBYEZMERT 24 L L,

Workshop 2

What does ultra-channel acoustic system bring?
BEZF v RILBENDLS5THD

Chair Michiaki KATSUMOTO Katsumoto Laboratory
Panelist Siro ISE Kyoto University
Toshiyuki KIMURA NICT
Kimio HAMASAKI NHK
Takao TSUCHIYA Doshisya University
Yukio IWAYA Tohoku Gakuin University

Many method of multi-channel system have been proposed and they are investigated only by simulation. In recent
years, ultra-channel audio, which has over a hundred channels of AD/DA, system is available easily. Therefore, many
methods could be realized as actual systems. This workshop will discuss on the near future of multi-channel system and
scope for possible techniques.

MADI % EZH\WB 2 LT, BEAF v 2LV ZHEZ LS AT LOEENTIRICEZ>TETEY, INFEFTY
Sal—yavi ERoNFE TR INTELHRPREROL AT L E L TEEAKZITOTCER, 2D
XN ZEEE 2, EARKROVEREFEOSE R E, BHEEINSEMICOWTERT 5,



Workshop 3

Does loudness operation change the Broadcasting? Does it affect other Medias?
7O RRZERBRBBIEZEZDDN?MDAT 4 PNERT DM ?

Chair Hideo IRIMAJIRI Mainichi Broadcasting System Inc.
Panelist Eiichi MATSUNAGA Fuji Television Network, Inc.
Makoto SUGIMOTO Mainichi Broadcasting System Inc.
Ryosuke YAMAZOE Jupiter Telecommunications Co., Ltd.
Hiroyuki MURAKOSHI IMAGICA Corp.
Junnichi YOSHINO PIONEER CORPORATION
Takuya IKEGAMI USEN CORPORATION
Yoshihiro KAWASAKI PONY CANYON INC.

In October, 2012, the loudness operations finally started in commercial broadcasting stations. NHK will also begin the
loudness operation from April next year. The uneven loudness of the programs and the CMs of the terrestrial
broadcasting will be improved by the loudness operations, so that the audience will be able to comfortably hear or listen
to the television broadcastings. On the other hand, lots of programs of the different loudness on the cable TV are
reproduced and also replayed as the package media from AV system. They have not been yet regulated without the
loudness operations. The Internet also directly connect to the audio systems. It is an actual situation that the loudness
operations do not work on these media at all. It will be unknown whether the experiment of the loudness operations of
the broadcasters will be effect to these media to follow. However, all the content loudnesses should be unified and
should be made into an audio environs tender to people. In this workshop, we need to consider these problems together
with the media specialists.

201210 H, DWIZRED 77 F 3+ AEHABA Y — 1+ Lz, RE4 HITIENHK T 77 B3 XA
Bl S %, 77 FRAEHAICK > T, HHP CM OFEOAHI SN I N, Pz T L EE R X
N5, L2L, a2 EBFREEZTFTLELEITREZO, BT LEIRERS y —7 VT LEIIAE > T,
WO T =P RXATLT, AV =%y FERBEIZWLE R, SHOTT FRRADRARIE, ZFNEXT 4T
WCHHEMIREZ D 6TDTHA I, £, 77 FRAFER, 5FTD LI BERS OO fEE
T 50, BfllztE) ErEME, ABEIWO TEBT2ATH S, AYIC) £EET 20725 9 0,
K7 =7 ay 7TlR, BRAGRA VY TIR YT =2 a vl ZDOTFIRAZORRRA T4 T DN T—D
BIFLEmL RS, ZOMADERERERERIZOWTEZ S,

Workshop 4

Field Surround recording and production

TONET7 YISOV REIE BEREGHE

Chair Masaki SAWAGUCHI Mick Sound Lab.

Panelist Yasuo HIJIKATA Freelance Field recordest
Toru KAMEKAWA Tokyo Univ. of the Arts
Hideo NAGATA 1991
Yoshio KOMINE Sendai Television Inc.

This Workshop will focus on the latest field surround recording and production. It is still developing topics and there
are less experienced person on it. The four panelists will present a various aspect regarding field surround. 1. Field
surround fundamentals what is tips for better sound. 2. Latest studies of six surround miking techniques and subjective
evaluation. 3. Practical production examples.

74— RILBT BT 77y FINEBGERHIER, RN REE Lo TH ), BRE PR vo
DBRTH 2, KUV =22 ay 7 TIE, 74—V FF 77 FOHERELE LTAT LV AIEREMDNE ) D,
EDX) =4 F v 703HINIITSH 2 Do, Z DWFERIRDFEER B L BRI 2 M EFH 2 #n 5 5,



l Absiracts of the Student Program

Student Program 1

Introduction of laboratories by the students
FEICLDMAERBN

Chair Wakana KUROIWA Tokyo University of the Arts
Panelist Teruhiko SUZUKI University of Aizu
Katsutaka SUZUKI Tokyo University of the Arts
Yoshiki SATOH Tohoku Universiry
Yosuke KOBAYASHI Yamagata Universiry

Five years have passed since AES Japan student section was established. Students activities which are
organizing meetings/workshops, renewal web site and so on are becoming more active. The first program is
titled as "Introduction of laboratories by the students" and students are required to present what they do as a

research student.

AES HACEESENFIE LT 5 ENPRB L 72, oL TlE Web ¥4 b)) 2 =70 &0, E6I2%%4EH
O AR U 72 EH 223 EINIB 23 5 7 ETEEN MR Z ISIEF IR > TETWwWE, AU —272ay 7T, XD
SBRFEETLZILEEZEEL, FTELVCOYRROEEZAMS I LEZHNE LT, MREI LOWET —<
MERIZOWTOMEZIEN L SRV T4 Ay arvd 5,

Student Program 2

Sound Award Competition for Students
YOV R7 U4 — RRREER

Chair Hidetaka IMAMURA Tokyo University of the Arts
Juries Masaki SAWAGUCHI Mick Sound Lab.
Masaaki ENATSU MarimoRECORDS

Hiroyuki MURAKOSHI IMAGICA Corp.
and other spacialists
Students' works which passed initial screening are reviewed by professional musicians and sound specialists. Process of
the review is disclosed to the audience. The candidates for this award present their own works and the pros comment to
each student's work. This is the valuable opportunity not only to listen to the students' works but also to know how the

pros evaluate the students' works.

—REH 2 L 7 RINE RO S EEMRIC L 2 R/MABEZT ). EBEICERZGTRIEL, &%
HEPSEMN XY T 5, HERCORAEEREZ S 2 —P v Y PHEED 7T 0IZ LD X ) ICHHIiT 5 72
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B Absiracts of the Poster Presentation
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“Sound Cask” —A new dimension of the sound reproduction based on the boundary surface control—

Yusuke Ikeda'? and Shiro Ise'* 'Kyoto University, > JST/CREST

The sound reproduction system based on the boundary surface control principle makes possible a physically close sound
reproduction and has a high performance of spatial reproduction such as sound localization and sound distance. Based on these
features, we have researched and developed a 3-D sound field sharing system in order to make possible a deeper level of
telecommunication through music. We need space large enough for a musical performance with the sound reproduction system
and real-time convolution system for 3-D sound reproduction based on the boundary surface control principle. In this paper, we
introduce a system architecture of 3-D sound field sharing system for musical performance, specifically a “Sound Cask” which
serves as the basis for sound reproduction and has 96 loudspeakers installed omnidirectionaly.

Linearization of Electrodynamic Loudspeaker System Using Third-Order Nonlinear IIR Filter
Kenta Iwai' and Yoshinobu Kajikawa' 'Kansai University

In this paper, we propose a 3rd-order nonlinear IR filter for compensating for nonlinear distortions of loudspeaker systems. The
2nd-order nonlinear IIR filter based on the Mirror filter is used for reducing nonlinear distortions of loudspeaker systems.
However, the 2nd-order nonlinear IIR filter cannot reduce nonlinear distortions at high frequencies because it does not include the
nonlinearity of the self-inductance of loudspeaker systems. On the other hand, the proposed filter includes the effect of such
self-inductance and thus can reduce nonlinear distortions at high frequencies. Experimental results demonstrate that the proposed
filter can realize a reduction by 3.2 dB more than the conventional filter on intermodulation distortions at high frequencies.
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Construction of 80-channel mobile sound recording system
Akira Omoto'? and Ikuma Ikeda>® 'Kyushu University, *Tokyo Institute of Technology, *JST/CREST

Sound field sharing system based on the boundary surface control scheme is currently under development. As a sound information
acquisition device, eighty-channel microphone array is adopted. The sound signals have to be simultancously recorded through
this array for appropriate reproduction. This paper introduces the battery powered recording system for this array. The system is
constructed by ten eight-channel field recorders and these are connected to assure the sampling synchronization.
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Whirled Sequencing of Spatial Music

Rasika Ranaweera', Michael Cohen', Kensuke Nishimura', Yuya Sasamoto', Yukihiro Nishikawa', Tetunobu

Ohashi', Ryo Kanno', Tomohiro Oyama', Anzu Nakada' and Julidn Villegas® 'University of Aizu, “University

of the Basque Country; Vitoria; Spain
“Poi,” a Maori performance art featuring whirled tethered weights, combines elements of dance and juggling. It has been
embraced by contemporary festival culture, including extension to “glowstringing” or “fire twirling,” in which a glowstick or
burning wick is whirled at the end of a tether. We further modernize this activity, opening it up to internet-amplified multimedia.
The ubiquity of the contemporary smartphone makes it an attractive platform for even location-based attractions. By sensing its
magnetometer, the twirling of a mobile phone can be used to sequence score-following music. Synchronizing such sequencing
with sound spatialization, also modulated by the azimuth of the whirled phone, as through an annular (ring-shaped) speaker array,
allows interactive, multimodal interaction.
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Estimation of head-related transfer functions with multiple impulse responses acquired in ordinary room —
Influence of various estimation conditions
Shouichi Takane', Koji Abe', Kanji Watanabe', and Sojun Sato' 'Akita Prefectural University

The authors previously proposed a method for estimation of Head-Related Transfer Functions (HRTFs) or Head-Related Impulse
Responses (HRIRs) from impulse reponses obtained at multiple sound source positions in ordinary room with reflection and noise
based on Auto Regression (AR) model [Takane et al., Proc. 131st AES Convention(2011)]. In this paper, estimation accuracy of
HRTF/HRIR with this method was investigated, especially focused on the effect of number of impulse responses used for
estimation of AR coefficients. The results indicated that the increase of number of impulse responses used for AR coefficients
brought about the improvement of the estimation accuracy of HRTFs/HRIRs, although its relation to the specific impulse response
used for estimation was not clear.
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Directivity Controllable Parametric Loudspeaker using Array Control System with High Speed 1-bit Signal
Processing
Shigeto Takeoka' 'Shizuoka Institute of Science and Technology

Parametric loudspeakers are known for a very sharp directivity due to their ultrasonic carrier wave. Because of this directivity,
parametric speakers provide for distinguished audio applications. In this paper, an array signal processing method for parametric
loudspeaker by driving transducers individually with high-speed 1-bit signal processing is introduced. We present our parametric
array consisting of 576 ultrasonic transducers controlled individually, and experiments of directivity control and multi beams
output are shown. By using 1-bit signal as driving signal concurrently, the signal assignments and phase control can be realized
without converting or recalculations. It makes construction of the system easier in both sides of hardware and software, and the
use of this speaker will be extended.
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Reproducing Discrete Multi-Channel Audio Using Arbitrary Loudspeaker Configurations

Jorge Trevino'?, Takuma Okamoto®, Yukio Iwaya®* and Yoiti Suzuki'?> '1Research Institute of Electrical

Communication, Tohoku University, Graduate School of Information Sciences, Tohoku University, *National

Institute of Information and Communications Technology, “Tohoku Gakuin University
The popularity of multi-channel audio contents, and the mainstream adoption of the required reproduction systems, has seen a
dramatic increased in the last years. Mixing standards used in typical 5.1-channel or upcoming 22.2-channel systems assume
rigid, predefined loudspeaker distributions. However, most end-users do not adopt these layouts for aesthetic or other reasons. We
introduce a method, based on the spherical harmonic functions, to map a discrete multi-channel audio recording to any
surrounding loudspeaker array. Our proposal is very flexible and can be used to match any surround sound recording, irrespective
of the number of channels, to any loudspeaker array, both regular and irregular ones. We evaluated our method using popular 5.1,
7.1 and 22.2 channel formats and several loudspeaker arrays.

BREZICE > TREULPIVWREZEDEERNE ~EHBNETEREOZKRIEICEL T~

o AT hUEUREE Y, el B AN G, AR s TR Sty o, 2 BRI
FHEIL, HRERO 7D OEIMEEIRD 515 FEGECH L TR T >T w5, 20D pph L LT, i
BEICIR S B FEIHEO SRRIEICII L . BEH OBLD 5 WAER 1T - o, BIKOBIEH & RICHEA 7 188
BiT ORI BRI 175 7 R, T ORI S e,

LTELRTE) & ELDT S, Tl MEEICER S N5 BT AL U5 5,
2. FBOMIHIC X > T, SORE IR S 15 BRI I: 2 BI85 5,
BUEDRERA 5, BEBEICER S U5 SEEHEICH LTIk BT < L B0 H I3 ofsIc X ) o Rl
DT H 5 T LRIz,

GPGPU ICED W EHORETRZFE I EEGRERET « X 7L A 2 X7 LADEE KR OFHT

e EIR Y, BJI dhisE !, ek R, SR I, LRT SEia T  RKHEIRNTRYE 2 RN KRR B
T 5 ICE SR B 2 B AIAA THHIC AN 285 285 5 2 & T, HHEE ITEAN 23500 2 M S & 2 I
TAAT VAT AT LZEBTE S, ARk, FHEEOME 7 v v ¥ CTdh 2 GPU (graphics processing unit)
2T 2 AL L, EEORBEN 2 R ICER 2%y A 7 L2988 U7, GHELHE, MOOMEINGEERRIC & 2
Al Z2 17>, 40 HRRE  CRRWEETH 2 2 Lavbro Tk,





