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Network Adaptive Prefetching for Constant QoS Guarantee in
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Joa-Hyoung Lee" - In-Bum Jung"

ABSTRACT

Recently, with the advance of computing and networking technique, the high speed intemet becomes widespread, however, it is still
hard job to do streaming the media which requires high network bandwidth over the intemet. Previous researches for streaming over the
internet mainly proposed techniques that controls the QoS(Quality of Service) of the media in proportion to the network status. Though,
this could be the solution for the service provider while the service user who wants constant QoS may not satisfy with variable QoS. In
the paper, we propose a network adaptive prefetching technique, NAP, for guarantee of constant QoS. The NAP prefetches frames by
increasing the frame transmission rate while the available network bandwidth is high. The NAP uses the prefetched frames to guarantee
the QoS while the available network bandwidth is low. The experiment result shows that the proposed NAP could guarantee the constant
QoS by prefetching the frames adaptively to the network bandwidth with the characteristic of video stream.

Keywords : Media Streaming, Network Bandwidth, QoS, Prefetching, Frame Rate
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doz Ed2IY ANF Ty 5L FHEL T8 =
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2. WEHT

7o eyl BAaE =EE Alold] HAL HIst
7] §181A4 HA9] w2 (Best Effort)e stA|9t A&E A
& A gl ol s AelM 2ET AMulx
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dZ9 233x L2 HTL 2EY HE HoEE &
o]= 7]¥o] F& o]ErH45]. Htje 2EYS] H|E #HoE

5 Fole 7MY ded WHogE oy HE YHolEE 7
= oy #de 2eyE A 714 g g
Ags ddelq delgE g HEEE W] gl
[10-12]. o] WA & o|n] ¢lzgE o] AR g 2EY
A Ao g dlolel g HAEs7] g MM e &
W= Hou) Ao gL HEE Yol gliite] w
gt YESA g ojg HSwrh debzich Hde A
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Eol e EAS ANtz Wlsle A4de Edaz
g 7del E=¢iEm cHig19l HZ dUFEHR glE
SVC(Scalable Video Coding)71¥elx = 494 =719
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ejel wel A7ZHH o g ALEHE ZHYsE 2AFAY
AAEHE GAe J4=E 2Hae 75 7HAG, =3
shbe] 2EYo] o] ME 2EYER FAH IR &
EYY FAsHESE AAe] s

3. CQ(Constant Quality) SH42 &3
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Soll wel B Eg Wyl dAsts gHdo] AN I
E4& AFste FHo] Atk CQVY ¢ld 5L 4A3}
SANA AR EE FAst SebolE(QP,  Quantization
Parameter)& 435 fA8l7] W&ol dAF F2E& A
T8 F AT G dgoly AU Foll ¥ Bo
H A EE Y ESE H87] gielt CQVIA e 58l
= 94 Uid wel v Ego] FEfx A te] Fdu
WellME A dAT vESS AT 4 QUrh old 44
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EHeh6,7].
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4. Network Adaptive Prefetching(NAP)

B AgHsle NAPZIEolM e 336A AsE d4F b
E #olER dAF AL AFsE CQ-CBR(Constant
Quality - Constant Bit Rate)2 139g¥ H|t]e 44&
ol &3te] Hojdt dAHF FF] QoSE B} e X
2 g dutyoz ZH S HME ZEH HE
dolERT & YEYA dIYZE Ya 2 itk NAPZIH
dHE HENZ dgZS FHez A g1 e
g dgE Ydq 29 #dg 233 ZigY AFEE
Eogy ZH AL it 7HRF VEHR gZe] ¥
L A% dgZEg 1o 24 HE o|EE ZE w9
2EYL w27 Zu s HE]I dodFe] dolAr
= Hog dAT QSE FAE F UEF drh

41 78 At
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g5 A HEE08, 19]. 94714 HEe ER2IYA
AR S gAE getole e ghg ojvidch ¥ g
gl w2t N2 o 333} ESS 2= oY fde ¥
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A Zede 7= ARk A Fo|AEE AL
o2 714 YEHZ d9Eg F3de dndFe o83
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2 2R3 oy ¢nFEe] AL o & =8
e EAF gaFoz AdsA Fenis]
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(5)8 ¢Esi 718 dAtg) st e od s 2ok
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(ANB, 2 ANB, )ol= #H7 %43} s2boE(MQP, Mean
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Holq A% HHE 2dstd dAF QoSS AFdHE oA
€ BoErh NAP 7189 dAdAM= #¥u2e ZHYES
AE1AE 2AsAAN AEstd UEYA Felo Foglol
FHEAY AL YA AFE 5 Uk

ol 3%olA AHE CQ-CBRO %#3 meio|efo] ot
2 37 Zdd =79 w3t AFFHoE Fase Al
Zlukgteh, 29 19] (o)olld ¥=k3t sEjvElz} 2, 3, 4, 5, 6
o ZAgol Hi Ty =7]E 30KB, 20KB, 15KB, 12KB,
10KB2 <2+3} stelvlg 7t 291 A5 7|F22 34 v &
<1, 2/3,1/2, 25, 1/3%) A& £ F U} FA3 gelqg
7h 40 Ze Qe Are FAs Hetu ez 290 Al 1/2
o]7] o Wag EYA dYFx 1/20] €} o] ut
2 AZstd G setvgrh 290 Zyde 3 ) AF
& 4 de HEHA g Fold FA 8 gejvugr} 490 =
AY9E 7 M A58 F ke Zeolth 29 29 (b)Y 4
Ale 39 19 (ool FAs metul ez} 2038 1), 432
2), 6(843)% A= A4 = gl

5. 4587}

51 MEEA

Ak NAP7IH ] 45E H7hs7] ﬂﬁl-“l NS-2A1 &3
ol & AMgsloen Hte HF A4S Byl HAskd
Evalvid¢} Evalvid-RAES *}%ﬁ}ﬂt}[l, 2, 22]. Evalvid%
& e AFe AHFe FAHs A g Eoly
EValvid-RAE NS-2A]&d¢]Ee]l - MPEG-42 <139 %
H|t] e dlojee HolEE ZHsUA dAEsts A did
A5e 2R 4+ 95 E Evalvide$ #8e Solth v
gde g2 CIFA7](352x288)2] flower %44 200082 AL&
dgoen fimpegE2 1S o] &38le] MPEG-42 EfAF
9atgoH21). 2% Zegdee 3022 Yoy 66 Fx9
Algd ol Alzbe] AR =% sl FAz} sheto e o] ¥4
= 2~31A}e]el 4 Constant Quantization Parameter §41&
#4138 319 o Evalvid-RAE S ©]£31¢9 NS-2¢014 Fa
g dlolH & F&scH21l

APL Y% x=9 wjxE (27 3)3} 2ol &4t Video
Source’t ~Ez2]% Auv|7} #v Video Destination®] ~E
2|9 Zelo]elE7} "} Video Source®} Video Destination

CBR Source CBR Destination
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10Mb 1ms

Video Source Video Destination

(38 3) yEaz

Atoleli= UDPE ©] &3t 412 3:& &gt UDPY
Ho 5§71 A7) 1000019 1000RT 2 T o o
Zloz2 U¥olM HEHEZE &9tk CBR Source:= Z A
EfHS 4457 918 2o & CBR Traffics o Za]# o]

Hog do 99X o g CBR Destination ==2 CBR E
#9& A4l CBR Destinationol = ©<=38] Null Agent
7t QleJA A% A8 e 988 993§ CBRY
#Zl Ale] 2= 100002 dtgon HE Aede 000092

3ttt CBR Sourcet™ 10~15% Alo]e} 20~40% A}e]d]
CBR Destination®.2 4743 HE d#olE2 dolH=

0.0009 7+4 o2 HA4gr)

52 M3

HES A digh n2igle] dAS HE Yo|EE H4s}
£ ¥4 (non-QP2, non-QP 10)% 7] v|uhAo g A3}
k. QP2ot QP10 ztzh ¥Akst shelulgr) 29 109S
ojm gy, ¥zl setulE 7t 291 F$(non - QP 2)&
o F42 d3dE 2Efon AY & PJF Ty =2
718 Z7] Wi AR ArtE Yulgd. Az
geul e 7 108) ZA$-(non - QP 10)= 3ol FA= 9
FPE 2EYo|n AY AL HF Ty A7E 27 o
ol AgHxe 3718 gt F7lHog JESA
HegHos #ue =Hse 7Yeve) S A% HTWAL
2 ARsA

Al HAx2eE 6de date sEe Jehye
PSNR(Peak Signal Noise Ratio), B]¥ Al&-2 WELa 5=
A aex dely 7 &A%E AAsH Y PSNRS 9
o] 43 AxE Yehlle FAGeR PSNR%J:"I =&F
g 3tdo] F2 AL Jehdoh ¥y AL AdE 7)Y
< 95ty FeolAEA F71H< BH} %RWI of 5
g #9357 95t MRS $2 2S¢ ATsdEsE
e vHE daz Jgd FL 7yelet &) oY H
7 £AFe dupy HEYA HLHow FsET}t o
£ Uyehdith, PSNR2 MSEE o] &3t tfg3 o] F3}
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