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Figure 1 An assumed system environment for broadcast-type

video-on-demand systems.
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Figure 2 Images of the simple method and the binary method
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Figure 3 An image of the parallel method
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Figure 4 An architecture of our designed broadcast-type

video-on-demand system
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Figure 5 Screenshots of our developed distribution software

(left-top) and reception software (right-bottom)
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Figure 7 Average waiting time under the simple method and

the parallel method
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Figure 9 Average interruption time under the binary method
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Figure 11  Chunk and average waiting time

HIRICKEIDEDRRNZ R D. F v 7 O%EGERH
WAEZTHE, B/NTH 10 [ms]Pl EXERIEAFEAEL, 5
[msPICRRE LT HEBIZIE 10 [ms] LA EORERREIC2 -
TWHEHEZEZLND., Ty I A ABPKENVITE—
JEGERET DT — 4 A AR REL IR D720, MEHS
REL D,

IR AR BRER 2K 11 127, E{E5HFEA 0 [ms]
THREFIEN R E DT EE S A MR EBER THRETE S
7o, FHFAEFLRBNEL 2o T 5. EEMES S
[ms] & 10 [ms] TR & < AL 72V OISR I T L3 72
Mol-#E LR L THS.

INODORERIY, Fr o794 X2 RKREL LTEREM
W2 48 < T DT EHEHIEN K E o TEHHARF LIS
MAZEMETE DD, SEIOENERO LI N—Fy=7
DG THIEFIENHIR SN D Z b 5.

55 B
(1) DEIEIZDONT

VIal—rvarTiE, BERT ANV ESEITDIEEF
BIFAR bR Z 8 C&E -0, EVATLATIE, HET
ELHNDOT—=Z VA ZXRHY, TOT—ZHF A XLV /I
SINET AL MUIREITERNWZ R oTz. FEIK
DREWVZEEHHAMSFLRFRZ T 2EmIch b7
B, PO T AL NOT —FH A XN, ZORNOT—
ZYA R0 % K HIWTHEIT 52 &L CHRYBAERHIRFH A
kbEficEsrELLND.

(2) MEHEFIZDOWT

FEM3EER TV 2 IPDC Tl%, MPEG Oy a— K5
a— K, EREFICHES MBI X 0 BIENRET D Z &N
o do. BIERRNX 0.1 [s] IEETHY, ZOREORES
TEHH AR BRI ET S, £, KREWREEE
ART HIZENBARNKE 2572, FIFATE 2%
I ERNSH D Z N otz ZD, EIAT A
TEN—RY =27V 7 Ny 2T OMREEZEE L7292 T
BOEHIR A MR T D2 LERH 5.

2021 Information Processing Society of Japan

Vol.2021-GN-112 No.18
Vol.2021-CDS-30 No.18
Vol.2021-DCC-27 No.18

2021/1/25

6. BhYIZ

AL T, FE%E U7z V-High # & W 2 il v 4 4
VT RUAT ALY, HAERDRFEOEROILEER &
W o T PERERHI 2 E Y AT L TITo 7. PEEERHRIORE R,
INETOVI2lb—a U fERETRARY, EHRWHER
HOEHIRRC AR S BB B FAL, £, g7
—H DNy Ty VTP D Z ERH LN T
RSB ORE R, FAEMBEURVWEWVWI EZHEOL &, B
BT — 2% 9 F L CUWINHET D2 & T, HAENHA
SINDFETOFLRMEZRKTREMTEH I LAHL
Ml otz Ak, BAEBRENA V¥ —Fy b b HBHG
T A EZETHMEBRGEMERE CERT LI L0, 3
R F7 YR VR ke Wolof VX T 77 4 7D
HBarT Y OREREEEEZ TV,

W OAREBRICBEL, £K05 W AHETEWE IPDC 7
+— T LOFERITE LIV EHH L T Ed. RifFgeo—
B, G-7 LEEMRIAFZEBA R B 3 3 K OB SR B Al
B4 (18K11316 33 XX 20K11829) DOHFFEBhALIC L 5.
ORI DOE L ETS.

SE XM

[1] R. Fratini, M. Savi, G. Verticale, and M. Tornatore: Using
Replicated Video Servers forVoD Traffic Offloading in Integrated
Metro/Access Networks, in Proc. IEEE International Conference on
Communications (ICC), 2014, p. 3438-3443.

[2] G.Zhang, W. Liu, X. Hei, and W. Cheng: Unreeling Xunlei Kankan:
Understanding HybridCDN-P2P Video-on-Demand = Streaming,
IEEE Transactions on Multimedia, 2015, Vol. 17, Issue 2, p. 229-
242.

[31 A.G. Sheshjavani, B. Akbari, and H.R. Ghaeini: An Adaptive
Buffer-Map Exchange Mechanism for Pull-based Peer-to-Peer
Video-on-Demand Streaming Systems, Springer International
Journal of Multimedia and Applications, 2016, Vol. 76, Issue 5, p.
7535-7561.

[4] G. Araniti, P. Scopelliti, G.-M. Muntean, and A. Lera: A Hybrid
Unicast-Multicast Network Selection for Video Deliveries in Dense
Heterogeneous Network Environments, IEEE Transactions on
Broadcasting, Early Access, 2018, 11 pages.

[5] T. Yoshihisa, M. Tsukamoto, and S. Nishio.: A Scheduling Scheme
for Continuous MediaData Broadcasting with A Single Channel,
IEEE Transactions on Broadcasting, 2006, Vol. 52, Issue 1.

[6] T. Yoshihisa: Data Piece Elimination Technique for Interruption
Time Reduction on Hybrid Broadcasting Environments, Proc. of
IEEE International Conference on Pacific Rim Conference
Communications, Computers and Signal Processing (PACRIM),
2017, 6 pages.

[7] J. Guo, X. Gong, J. Liang, W. Wang, and X. Que: An Optimized
Hybrid Unicast/Multicast Adaptive Video Streaming Scheme Over
MBMS-Enabled Wireless Networks, IEEE Transactions on
Broadcasting, Early Access, 2018, 12 pages.

[8] C. Tian, J. Sun, W. Wu, and Y. Luo: Optimal Bandwidth Allocation
for Hybrid Video-onDemand Streaming with a Distributed Max
Flow Algorithm, ACM Journal of Computer Networks, 2015, Vol.
91, Issue C, p. 483-494.

[91 F. Boronat, M. Montagud, D. Marfil, and C. Luzon: Hybrid



Vo0l.2021-GN-112 No.18
. Vo0l.2021-CDS-30 No.18
IPSJ SIG Technical Report Vo0l1.2021-DCC-27 No.18

2021/1/25

Broadcast/Broadband TV Servicesand Media Synchronization:
Demands, Preferences and Expectations of Spanish Consumers,
IEEE Transactions on Broadcasting, 2018, Vol. 64, Issue 1, p. 52-69.

[10] F. Boronat, D. Marfil, M. Montagud, and J. Pastor: HbbTV-

Compliant  Platform for Hybrid Media Delivery and

Synchronization on Single- and Multi-Device Scenarios, IEEE

Transactions on Broadcasting, 2017, Vol. 64, Issue 3, 6 pages.

L. Christodoulou, O. Abdul-Hameed, and A.-M. Kondoz: Toward

an LTE Hybrid Unicast Broadcast Content Delivery Framework,

IEEE Transactions on Broadcasting, 2017, Vol. 63, Issue 4, p. 656~

672.

[12] Y. Hang, C. Gao, Y. Guo, K. Bian, X. Jin, Z. Yang, L. Song, J. Cheng,
H. Tuo, and X.M. Li: Proactive Video Push for Optimizing
Bandwidth Consumption in Hybrid CDN-P2P VoD Systems, in Proc.
IEEE INFOCOM, 2018, 9 pages.

[13] AAAHE, FAEH, ) LI, SFIEH— @ BoXEEmE BRE
(23 1T 2 W Ag F AR v W I OD 7 oD D Il 5 IE 2 TR I5,
AL SAFTE RS, 2019, Vol. 2019-DCC-21, No. 4, p. 1-6.

[14] FFmpeg: https://ffmpeg.org

[15] Big Buck Bunny: https://peach.blender.org/

[1

—

2021 Information Processing Society of Japan 8



