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Abstract With the growth of the Intermet, multimedia streaming becomes an important means to
deliver video contents over the Internet and the amount of the streaming multimedia contents is also
getting increased. However, it becomes difficult to guarantee the quality of service in real-time over
the IP network environment with instantancously varying bandwidth. In this paper, we propose an
optimal adaptation framework for streaming contents over the Internet in the sense that the perceptual
quality of the multi-angle content with multiple visual objects is maximized given the constraints such
as available bandwidth and transcoding cost. In the multi-angle video service framework, the user can
select his/her preferred alternate views among the given multiple video streams captured at different
view angles for a same event. This enhanced experience often entails streaming problems in real-time
over the network, such as instantaneous bandwidth changes in the Internet. In order to cope with this
problem, we assume that multi-angle video contents are encoded at different bitrates and the
appropriate video streams are then selected or transcoded for delivery to meet such bandwidth
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constraints. For the user selective consumption of the various bitstreams in the multi-angle video
service, the bitstream in each angle can be encoded in various bitrate, and the user can select a
sub-bitrstream in the given bitrstreams or transcode the corresponding content in order to deliver the
optimally adapted video contents to the instantaneously changing network condition. Therefore, we
define the transcoding cost which means the time taken for transcoding the video stream and
formulate a unified optimization framework which maximizes the perceptual quality of the multiple
video objects in the given constraints such as the transcoding cost and the network bandwidth.
Finally, we present plenty of the experimental results to show the effectiveness of the proposed

method.
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“ VO 1 (Camera 1) “ VO 2 (Camera 2) e V0 3 (Camera 3) “ VO 4 (Camera 4)
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YO8 (Camera 8)
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.52 792 072 , 128 448 768 Iwﬁ ll(}& 78 ML IZ 448 768 1088 1408 1728 2048
a9 5 ¥ge A9 R-D Anst 2 ¥ds 4Y An
£ 4% P, a4E, Tdge SOl We ekl & wAg dused et Ae 2 Pzd Uy

At g B, EB2zY _-?I__/:Eﬂ- 2 A3 "
AgFe =R 7414%° £9 & Sloh
548

A" AAZ HE ZHdYzY 5&4L HolY
Al Y A HIte ARE o83t AAZIeE W
shs WEHYZ g2 ¥sld g AdgAy) EN
23745 A F BES Wi &4 £971 2y
g HYe A9 AAH AL vngth 19 5& 3
2 FiigaRe PAE vt 2EYS R-D AxHe}
SAgtElo] BEE B9E AY ARE HAoh

Ag A9 wite AAe 7 3444 549 WAL
7HAT en Ztzte] Hide AAE AT Mt
fAA Ak o YL ANEL 352x2832] HHEE
7FA% FFmpeg [16]& ©]&3la] 30 frame/s, 1 GOP
= 16 frames®] MPEG-4 Visual (ISO/IEC 14496-2)
Sirnple Profile2 13495 o] itk weks Zb ujte
A oA ERATY F2EQ Adsier 2
© AlIzEe] el 053(=16/30)%7F dEthd, G HIY

L A= Edx3Y 75E AMRE & %113}. s H
He 2EHA) #HAe A% PSNR AR} HESE, E
Yray AAE 23 AH e M ¢ FHeE F 1

3z}

AYojH FH=E AFste o Yo & F2dx 7
oy MHE 2R JkE e Qemg 7 A I
o2 7|8 WAL 23 Sy YHRE P HESE
Ed2ig A 9& 4 e PSNRT ERAzHA &
THE EWRAIY FAEE onjgch ook A e

& Xd¥she W5 g nEdch 2 23604
Lingo 9.0 [17]1& ¢]&3lgen & 19 vltie A
o]-83te F4 wlMY AYYPYE & H$ 30 GHz, 1
GRAMS®| HEY PCA wizk 0.001~0.1%9 A|7to]
AP ety HY EdAIY FZ2AE TCuxs 043
2 Aaksig,

a¥ 62 Azl wE dale Ho viEga gi9g92
Box®l T ERATYE 343 AA Ao wpyst
EW239E 34314 & A4 A9 vty o n)
Eg H3E Hd

3% 69 1M AHAe Az wel #ske UEYa
d9E-g Jehie 28 A& Agtd TAYYag EA
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W2FR S §431x &e AA WA duedFe Ay
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HE& PSNR, ERAIAY F2E(TC)

VO 1 (Prio{O1) =0.4)

VO 2 (Prior(O2) =0.4)

HE& B(Y(O1) PSNR P(Y(O1)

TC T(Y{(O)

VO 3 (Priarl05) = 0.3)

HE§ B(Y(O) PSNR P(Y(O2) TC T(Y(O2)

HES B(Y(O3)) PSNR P(Y{(Os))

VO 5 (Prioc{05) = 0.2)

HIES B(Y(On) PSNR P(Y(Oy))

TC T(Y(0s)

VO 6 (Prior(Og) = 0.2)

HEE B(Y(Os)) PSNR P(Y(0s))

VO 7 (Paok 09 = 0.)

HIEE B(Y(Os) PSNR P(Y(Os)) TC T(Y(Os))

VO 8 {(Priar(0s) = 0.1)

HESE B(Y(O)) PSNR P(Y(On)
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E 2 W 13 24 9% vt AA Y HEE HIEEF PSNR 23} ¥l
VOs 2Mbps 3Mbps 4Mbps

e 1 w2 Y1 i 2 ol w2

HE-£(kbps) 384 128 384 128 960 128

PSNR (dB) 34.5 30.9 34.5 30.9 38 30.9

, ] E-8(khps) 320 128 704 4 1664
“ PSNR (dB) 35 31.5 : “ g : 5
4 B} E-&(kbps) 128 128 384 128 00 128 832 128
i PSNR (dB) 309 309 35.5 30.9 38.5 30.9 38.7 30.9
. HE-&(kbps) 272 128 384 128 84 128 832 128
PSNR (dB) 34.6 32 36.7 32 36.7 32 39.7 32
. HIE-&(kbps) 512 512 512 512 512 512 512 512
i PSNR (dB) 30.8 30.8 30.8 308 308 30.8 30.8 30.8
5 H|E-&(kbps) 128 128 376 128 84 128 384 128
PSNR (dB) 30 30 33.6 30 33.2 30 33.2 30
R H] E-2(kbps) 128 128 128 128 128 128 128 128
' PSNR (dB) 296 29.6 29.6 296 296 296 296 296
g H E-8(kbps) 128 128 128 128 128 128 128 128
PSNR (dB) 31.3 313 31.3 313 313 313 313 31.3

o) MlEgo] ¥ Eoul, 5 MbpselA ¥t AA 13
29] A%yl o 2L & & Ak ol HIHe AA 1
527t B S4 €98 ANz gE AAe )
2 9 ge vEse ¥ WA =AW vELH
PSNRS| 4BoA7t 54 Told ¥ssoz Ee
24 £98 e HYe A HELE ¥IEH] B
e 1 gee $4 ¢98 2E Hge AHd HE
¢ @95 Bk 3, 3Mbps~5Mbps 1kl Atd
zHQPacl odg vge AH 29 WESE AA b

(a) 960 kbps, 38 dB
(VO 1, ¥ 1)

(b) 1,664 kbps, 404 dB
VO 1, ¥4 2)

[ N ¢
() 832 kbps, 387 dB () 128 kbps, 309 dB
(VO 344 1) (VO 3, ¥4 2)

A Ag daEFd 9 HYe AH 29 HES HY)
2o} PSNRE e FE3) 228 ¢ & Ut}

¥ 8& Ad VESZ 9E 5MbpseilA ATFAHE
wige A 1, 2, 3, 49 AAE onXE 2y ¥y
2 AA 1, 299 A AYE ZHdH= 3y DY
o) ZA o] A E-& & F Aotk AT HIY
L2 AA 3, 449 A$ 4z 7.8 dBS} 7.7dBe) o)z
3ldo] zbo] B2 ¢ F Ak

* prer Ak
(d) 1,664 kbps, 415 dB
(VO 2, %4 2)

(c) 1,224 kbps, 39.9 dB
(VO 2, ¥¥ 1)

(g) 832 kbps, 39.7 dB
(VO 4, &9 1)
a9 8 W 13 W 20 o3 ATFAAE T A v

(h) 128 kbps, 32 dB
(VO 4, 39 2)
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