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Abstract: Recently, live video streaming services on the Internet has become easily available. The number
of users doing live video streaming is increasing and the contents are very variety. Now, the users of live
video streaming services expect that they become easily available only a single video camera but also multiple
video cameras. However, useful live mixer functions for supporting live video streaming by multiple video
sources are not sufficiently realized on personal computers and smart devices. In this paper, we propose a
new live video mixer that allows dynamic configuration of multiple video sources on personal computers.
First, in order to support with dynamic changes in the number of video sources as input of the live video
mixer, a source group management protocol is introduced for each mixer. Source terminals join a source
group and send audio video streams to a mixer terminal. The sending streams are connected to the mixer
terminal automatically. A dynamic cascade mixer configuration also becomes possible by other mixers to join
to the source group. In addition, the proposed live video mixer includes functions for handling the output
of the mixer as an input of existing live video streaming software. In experiments using a prototype system,
we confirmed the dynamic configuration method of video sources at both single configuration and cascade
configuration. It is also confirmed that the prototype system can handle the number of inputs of the same
extent as the existing video mixer devices. The dynamic configuration functions of the live video mixer are
very usefulness for supporting live video streaming by multiple video sources.
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Fig. 2 Basic configuration of proposed system.
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Fig. 3 Configuration of cascade mixer (a).
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Fig. 4 Configuration of cascade mixer (b).
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Fig. 5 Message flow for configuration of source group.
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rly: Relay Stream Node (for Mixer Input)
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Audio Video Mixing
Mixer Viewer
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Fig. 7 Functional module configuration of mixer.
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Fig. 8 Previewer and mixing viewer.
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Fig. 9 Viewer for mixing operation.
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Fig. 10 GUI components for mixing operation.
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Fig. 11 Experimental environments.
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Table 1 Specifications of relay and mixer terminals.

CPU Memory NIC

Intel Core i7 870
R 2.93GHz 8,192Mm8

Broadcom NetLink
Gigabit Ethernet

Intel Core i7 3770
3.40GHz

Intel Ethernet Connection

Mo~ M, 1217-LM

16,384MB

Tlx, ARoFEBRTHHT 2T EF—T 4 F A MY —
LADREFBIZHIMINTE, ETFTFNATEXA 0T 5 ¥
EHHLTWA PCEHW, T2, EEMEKE I 90
KEOBIEZWET HI2H720), A~y M7 — 7 HENORIE
BHEHTEL L), FHEY MRS v F U INTICKmAR
FHARE L CERZITo2. 72, LANZ2FJHLTWA D
T, kT —NZFFH L2 TH A MY — 2 DOhRkIZ T RE
THDHN, EBEDT A THFTIINY 7 T2 RO dfkd—
INPLTTHBEEDV LN LB, Tk — %4
O E LTWD, MAT, 7THMNIAT VAT LDRA
M) =327 70 a2 TCP & UDP IZxfe L TWw b
W, AT =%y NOEmPS /Ny 7 T ROHRK;—N
AT A L 2ME L, EBTIETCP 2wz, —4,
kY — NG L BBIED LI Z1T) 720, 12 O
H—RER I BT B EE0ER & 2 YUk OB E DR E
BRO M, ik — NZFIH L h o 725 a8 0FEER T - 72,
EEWMENPOEETAIETEAN)—LDT7 =< b
\&, 720p (K7 LIVIREEE | 1280 x 720 pixel, 7 L — 4 L —
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ZL—2AL—b :30fps) EHW. FEMEICIE WMV (Win-
dows Media Video) ® CBR (Constant Bit Rate) % Fv»,
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FIHLA. A=F4F A M) =207 +—<v I PCM
(Frran 1, Yo7 7 4.1kHz, #F
by Mg 16bit, ¥ v 7 F v B © 1/25sec.) & HWT
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DF—=FT4FAM) =L LTHHALA. £72, Mg
THEIE & 72 Microsoft Expression Encoder 4 Tld,
DOEUSEHZE L, 720p DETFF F— 12DV T VC-1
T RN AMDOL Y a—=5%H\wT CBR 2Mbps DA |k
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500Kbps DA M — L& HER LIz, A—T 447 —%12D
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=N NEET LD, FEBETIE My 25 U LD Windows
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I/, U NI ATVATLATRETHEA T4 %
T=FZI A LR THRmMEN, A P)—ATLIZH
AL T ENLEREL L oTWVS, EERKTIIY
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Fig. 14 CPU usage and output frame rate (720p).
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Fig. 15 CPU usage and output frame rate (360 p).

T —=TAFT = DOF v TFYREIIALAY T
ML TEY, IFFmRKTRETHEA =T 1 47—
T ZNENIF LT LIRIZIA LAY TR
TWwb., —7J5, BIEOTO Mo A4 TV AT L TIEEEREK
MOFEMIEEZERE L T,

5.2 JOMZRATIRTLICETS I FHDOMEE

T NIA TV AT LE LTHERELL I T OMEERM
ELT, Mg iZB17% CPURMIAEE L 7L —4L—}
BILOREEmRAKE I FimREOELZ % L7,

(1) AHDOEIRYZEHN/HIRRHERE

F9, I FFECRICH L CATI R BIRIE /B L 723
BOEBRKREELOL. EBRTIZ, My 2SR L2V —
AT N —T~NEEMAK Sog~Se BB ML, KREEWELS
DETFHEF—TAFAMN) =L % 10T LIENML7.
So~Sg TRTDOREEWMEPLDAN) —2% IFHFDA
NELTIOMHMREL72%, ML 10T Lice st e
F—=7T4FA M) —LzHlRL7z. ZOM 1T CPU
FAREIFFOR N 7L —2 L= EHEL, 720p &
360p T I 7ICL720HK 14 LE 15 TH 5.
75 7O My @ CPURIHEER, 75 74/ Ot
BHED 7L —2L—FE/RLTWA. MENIFERTH
D, 7770 I EERAERL TS, Hilk L7z

165



1BERIEFREHEE Vol.57 No.1 157-171 (Jan. 2016)

Number of Sender Terminals

1 2 3 4 5 6 7 8 910 9 8 7 6 5 4 3 2 1

Source-to-Mixer Delay [msec]

720p (w/ Relay Server)

AR RD PP PO QDS SR E PSSO
Elapsed Time [sec]
16 REfEmA - I FVImARREIE (PRE— )

Fig. 16 Source-to-mixer delay (with relay server).
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Fig. 17 Source-to-mixer delay (without relay server).
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THITV—LDF v TF XL L, TOETFT L —L4h
IFHWHERKEDIF T U TERENLEHEL &
DEERDTVWE, LN >T30fps DETH T L—L4%
1 MER L TWBEEM, #33msec BDRENEGINS.
LoT, TOEBRICBIZIEIENEFETIE, Pkt -
DA L B BIEDZETNERZOHPNINE 2L L E
AENL. —J, &Yy FIVF— ¥ OEEFEEZE L2
LA, 360p DBAITIEE A LEILA v (i — N
#EH © 14.1msec, FHkH — 3% L I 14.8msec) 7%, 720p
DA Ik — RO TR E W (R =
R © 19.0 msec, R — N7 L ¢ 15.7msec) fERE o
72, T20p DXL, FHEY - NERRET A2 L TETE
MEDNTGDEDPHZ 722 b EZONLD, fRkE LT,
R — NOE M X R IE IR 2 72T A S e v,
PLE, AT 08hE %80 /HIBRBERE D BIEIC & DT,
CPURMMHRLE 7L —AL—b, BXUOREREKE 3
F AR ORI IC T 2 ERBRAER T £ Lo By kE
/el RE 2 3 720, HBRWEWHBETA P —240
BIEHIBRZAT 72D T, FD¥ 4 I 7285 40%E
EDEACIIER T E /2. —F, IFTOANEIT T 5F
W RE R RS A 72 0021E, AT & oflEr i %
WML, KUWEHEOY » TVE MR T LEr S L. 5l
frE, IFTOANETLFMEREREL I LO5.
(2) ADEIIHT B I ¥ Y OMEEEFH

D EBRFRME, Mo 2SER L7z — R 7V — T~k G i

166



1BERIEFREHEE Vol.57 No.1 157-171 (Jan. 2016)

100

CPU Usage [%]
By

1 2 3 4 5 6 7 8 9 10
‘360p 9.95 |11.2912.75|14.17|16.01 | 18. 15| 20. 55 | 23. 38 | 28. 34 | 31. 59
‘720p 31.6938.3148.10|56.59 | 66.49 | 73. 26 | 83. 30 | 91. 44| 95.35 | 97.22

Number of Sender Terminals (Single Configuration)

B 18 CPU FM= (B
Fig. 18 CPU usage (single configuration).
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