156

AR EEA: ARED A 3 A A 3 B20076)
Non-stationary VBR E##-& 93 £3
dlo|el 27| &|F YaeEF
(On-line Prediction Algorithm for Non-stationary VBR Traffic)

t t
=~ (=]
287" 293y

(Youjip Won)

sy HH
oy

(Sungjoo Kang) (Byeongchan Seong)

2 % 2 EFdrE VBR(Variable-Bit-Rate) Ezj¢] uld3Zoln n2eld AL 2d3 §
GOP ARIMA(ARIMA for Group Of Pictures) 5492 Ztt "y ¢3#E& 8 o]83t9 AN E o=
e 7S AtETh ANk 9y E o]43 oF 7S GOP ARIMAY Ze|d3 2dy 33 &F N
Z 7ve] EYYE d23te #AHez FARD AL 93] GOPe Ab Zz 159 Al 7R £Fe
MPEG VBR E#¥(FZ, s, 2X2)S A3, @9 EHE o83 A 71A £79] Egge)
d2 A9E A3 439 olF AF FEYE o8 5% Ane nud oF deo] dEHez ¢
FEE BT & AT =S &7l A3 TS dASE 4F 7T BAYE I EUY Bl
A Ad H3E & YL AASED B =59 2 U 7Y & d3gE& MPEG 7iuk
VBR EZ L HIEF Ve A EHE AAReE dEse W o]E o]43] Aeul Mue] A
A 2 Y EF A 5 93 EY AAYAH Ao 714 5 e Rojn)

7199= : VBR EIY, EdY o=, 47 e, GOP ARIMA, '3 A 7tx], Eelujte] 2E8R)

Abstract In this paper, we develop the model based prediction algorithm for Variable-Bit-Rate(VBR)
video traffic with regular Group of Picture(GOP) pattern. We use multiplicative ARIMA process called
GOP ARIMA (ARIMA for Group Of Pictures) as a base stochastic model. Kalman Filter based
prediction algorithm consists of two process: GOP ARIMA modeling and prediction. In performance
study, we produce three video traces (news, drama, sports) and we compare the accuracy of three
different prediction schemes: Kalman Filter based prediction, linear prediction, and double exponential
smoothing. The proposed prediction algorithm yields superior prediction accuracy than the other two.
We also show that confidence interval analysis can effectively detect scene changes of the sample
video sequence. The Kalman filter based prediction algorithm proposed in this work makes significant
contributions to various aspects of network traffic engineering and resource allocation.

VBR Traffic, Traffic Prediction, Kalman Filter, GOP, ARIMA, Scene Change Detection,
Multimedia Streaming
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