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Listener-cooperative Live Production System
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Abstract: Recent progress of information technology enables people to broadcast live on the Internet easily.
Though the advantage of the Internet live is communication between performer and listeners, the current
way of communication is only by writing comment through Web such as Twitter or Facebook. Though one of
the main contents in broadcast live is a musical instrument performance, it is difficult for musician in playing
instrument to communicate listeners by only writing comments. We propose a new communication way be-
tween broadcasters who play musical instruments and listeners by enabling listeners to control broadcaster’s
camera or illumination remotely. From the results of 4 weeks experiments, we confirmed emergence of non-
verbal communication between performer and listeners, or between listeners, which contributes to amplify
togetherness of participants. In addition, we also recognize that our system can enhance dramatic impact by
making listeners to control various camera works such as zoom-in or pan.

Keywords: internet live, collaborative work, communication support, network entertainment

1. EU®IC

L, A8 =4y B X OEREAM D5 & & K
Ebw, AL ZHERECTHEDICATREL Lo
2, SNECTHEDRRFEEER Sl L KEGZ2 AT 5
HMR L PR TR Do Mg & FHK e &0 ARERE

U BERBAEREREOR - A7 1 7 DR
Graduate School of Media and Governance, Keio University,
Fujisawa, Kanagawa 252-0882, Japan

2 takuro@bht.sfc.keio.ac.jp

© 2012 Information Processing Society of Japan

B, A5 =4y FEAHTLIETHEADERETLEY
WCWREE 2D, L DBEADPEBRICEREEZIT> TS,
HIfE, Ustream [7] ® YouTube[9], =2 = I A% [15],
Stickam [6] % & I2RFE 5% D Web ¥ 4 FAME AL
EBEMEZEIIRLTBY, 4%, AL 2 AERERRLE
IVEEFoTWEERONL, /2428 —F v MERK
ETIEIERD T L Bk IR SN b — Tl T OBRLE 721
Th L, BENEHEENO) TVE A 8T I 20—
va rEIET AN o TWwh. 7o & 213 Ustream

1007



BRIEF=EmEE Vol.53 No.3 1007-1016 (Mar. 2012)

Tld Twitter [14] % Facebook [5] L ##E L TE Y, HIEH
FaAY NERETHIET, BEZELYTNVIA LI
32— avEY) IEDARRE STV, T
O aERETIEEE X D T A Y N ATEME RIS A —
NLAFIREN, BEHLLIVEFENLZII 2= —V 3
UOMTRAT EREBMELTWA., ZHNIZEY, AERGEIC
BIFAREZE DR THRENIFFEFICRERLDEL->TH
D, HEE - REZWESSINT 24 287774 ThE
WEIFTDN TV,
ERGRIC BT AEELRI YTV L LT, BEOHER
ErHIToN,, INFEFCEEOAFERERITI H— Fh—
NRTATNTA, WBEICBITANNT =< A, TLE
EOMYEEE U T LABERICET S Z EPATRETH -
7275, bk L72 Web 4 M &R 5 2 & TERERICIHZE
DEENTREE o7z, THICXY, HEFENTIZLY
HRY, MEZEE VEROWE OF R Z {72 T EREED
HoTETWSL, — /T, EL72LH Ay —F% vk
R L7 RE CIREE S & HEE DSk & 7 o 72 B
B EWEAS AT RE & 742 555, BUROFUSH & M5
DIAIa=r—a 3T Ay M@ UEEICReNT
Wb, Lo T, HBEHIZHEEDVERIETLTVL2O
FORFG DL TL ) LEDL .
KIFFE T, TADOAERGEIZB 2 LMk N Z, Ik
EWA =3y VEBUTH T - mEsEsr e i,
ZOWHM 2@ TRES - HilAMTaIIa=Fr—2a
T2 5B, REERHES A TEEI AT LEWET .
MEDOT Y — FRTFLETIEH A TR % &% HIH 4
BERDAY v TIZEDVHBERO/INT 5 = Y AR
B - BEEERICEED BT A Z LA TH A, HATIZS
DX R EAT) T LB L. KUY AT LIIHER &
W 5 h 2 7R HEE SRR S5 2
ET, BBDAY v 7L o TEY P sz 4 713k
WHEMR A RHIREE S5, ZhICXY, HEZOE
X - S O X % BLAE BREE O HIH % 5l U C AT 5
FTAHIET, HBELEMG LI 22—V 3 YORI%ER
HIgd. ARClE, ML A7 2 2FH L7z EuER
SEBRE 4EBICD VT, FORNE - WM E S L
Too AR, HEEEG IS A T Y AT ADHERE IS
BOWTHBER LHEEOH a3 a=r—2a y 298
WHETH B L L DI, ToaBlRmEbsifte L, 7
4 TREDHSEE N L &8E5 2 g0z,
AROEMIE, KELLTO2H0THA.
o HZEPT LA L, SURIMEERREz&HOL 2
LHHRER T A TEM Y AT A RMEL L

o MEEHIG IS A T Y AT L, HEE LML
M, BILOHEERICBITA2HESHEII =T —T 3
COBRIEIIEG T A EERLIZZ L

AL, DLTFo L)k asns, XKETHED A »

© 2012 Information Processing Society of Japan

&=ty MMEBGEEUE VAT AOBUIR & FE A BT 5 b
bz, MEER DS A T Y AT AEEOBIE %
N5, 3ECHIELEM NN T 4 7THEN D AT LOMEL Z
DELEIZDONWTHRD, 4 TETHEEL AT LIZL 556 -
APIAS R 2 RN, e f2 12 5 B CTARDORRE &L RO

SISO
2. 122—3v MERXEEDRIK

RETIE, 17 =4y MEREEEOBHIKE LT, 7
XFaT 2=V Yy VIS BHEBEE DO LKLY
L, MEEICOWTIHRRS,. &5, K20 HEZEIC
DV RG,

2.1 FXFaTEEEREDELEN

AR, EHBEHEMOBRICE bR, L0707
XF AT I =TT X UNEEBREERIT) L) IR
72, TRFLTIa—V ¥y YIZXBAHEHEREICEL T
TUENEMEDOBIEDI AR T 5474 LT & 727975, Ustream,
YouTube % = I = 2 A3k TI B EVEHEE P A & B
BRI 2] T AR E, T<F 27 WRBIHEERED
L %5 L9, ZOEMIEDLNTETWVS.

TYF AT HERGEEIEREEIETHIILEDHD
O, WHEFITHEEMOY VT A EIToTOE ) 2L,
BELHBESEDIC) TIVI A LICEREZIEY T
W EW)TREITHIZET, 07— A2 MEDE
WEEEATo C\nb. COEBHLHUEEI T I I 2=
T a v ERTRAEV) D, TIXFaATILLAA Y
=y MEEOMITID 1D oTwWA, $2T7 7T 2
TEZEEEEDTFRO1ID2ELT, £ ¥ —%v hICH
TSN HFRUGEZFHEL 22D, ZNICHSOHEE Y E
REDLELRYPLEBERETLII—ABRAONL L) IZh-
72 (RFECld, IhaBYgEAERIY Y o a VHERE LI
&), WERAR Y Yy 2 g VEBREOMEL, B 1 IR
9. ZiuE, 7ok 21F Ustream T&H 1L YouTube OB
EHEL 2O ARGEORAE 27 - TREL SE720, =
T g THIUE S o = o BN IR S LB
BAELZPOOREZFF - L SETWL I EDDL,
FEEPHDOEZEY TRZES LTEREL LD L T4
AL EINTETND, T, H5L—FPERLA ~
Z =%y b RICERR L 7GR0 S Sl — AN &
ATERERBESELTy 2Ty TRy 7 vy
WILAY & ATV L, BGEHAER Y v ¥ 3 VEERE S,
CORyvaTy TRaAy Ty o) TIVE A LERE - B
ETHHENZD.

COEHIIT YT THEFL, HEZAFIIDESA,
MELER L VB LOLEEL LD L IRLA LT RERAT
Vo, LM LEDO—AT, HEFLHUWHEDOI I 2 =7 —
YaviRaAv b EBELAZDOICRSNTEY, EEHIC

1008



BRIEF=EmEE Vol.53 No.3 1007-1016 (Mar. 2012)

AANDESE

MEBLER Y ¥ 3 VIERES

(ex. YouTube)

(ex. Ustream)

1 BMERARY v 2 g VEERE OME
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Fig. 2 Types of camera work.
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Fig. 3 Concept of listener-cooperative live production system.
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Fig. 4 Implemented system: Hardware environment of live performer.
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Fig. 5 Implemented system: Software architecture.
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Table 1 List of camera control command.
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x 2 BEFERO—E
Table 2 List of experiments data.

HIE | B (5) | BURCE B [ RemAs M| = A MR HIE | BAE ] (53) | BURCE S [ RemAs M| = A MR
351250 60 222 596 156 4] 13H 90 327 1226 194
3H26H 60 141 336 79 45 14H 60 196 672 119
3H30H 90 266 651 177 17161 60 192 346 152
410 90 210 403 138 4181 90 193 494 148
4131 30 95 110 49 4H20H 60 181 234 89
4140 90 499 1210 152 4J121H 90 250 1148 212
4H5H 60 256 674 263 4H22H 90 658 6323 560
46H 90 343 763 216 4H24H 90 352 1436 311
4A9H 90 328 836 181
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Fig. 7 Screenshot of live performer’s PC.
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Fig. 8 Live performance streaming on April 22, 2011.
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Fig. 9 A camera work according to video (left), and perfomance change according to

camera work (right).
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Table 3 Listeners’ comments about listener-cooperative live production system while

live streaming.
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