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ABSTRACT

In video coding, it is important to improve the average picture quality as well as to maintain consistent picture
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quality between consecutive pictures. In this paper, we propose a distortion-rate estimation method for MPEG-2
video and a forward rate control method, using the proposed estimation result, to be able to obtain the improved
and consistent picture quality of CBR (Constant Bit Rate) encoded MPEG-2 video. The proposed distortion-rate
estimation enable us to predict the distortion and the bits generated from an encoded picture at a given quantiz-
ation step size and vice versa. The most attractive features of proposed distortion-rate estimation are its accuracy
and low computational complexity enough to be applied to the practical video coding. In addition, the proposed
rate control first determines a quantization parameter per frame by following procedure: distortion-rate estimation,
target bit allocation, distortion constraint and VBV(Video Buffer Verification) constraint. And then this quantization
parameter is applied to the encoding so that improved and consistent picture quality can be obtained. Furthermore
the proposed rate control method can solve the error propagation problem caused by scene change or anchor picture
degradation by using the B-picture skipping and the guarantee of the minimum bit allocation for the anchor picture.
Experimental results, comparing the proposed forward rate control method with TMS method, show that the

proposed method makes more improved and consistent picture quality than TMS.
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Fig. 6 Rate control results of proposed method and TMS5 method for football video sequence
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(¢) average QP
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(b) (c) picture quality difference between adjacent pictures
(d) buffer status
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PSNR (pgppl-):T'{ﬁ ve. PROPOSED . ,DEV (popple). TM5 vs PROPOSED

TS -
oparind

PENA tdb)
FSNEeurrentioRTER (previcun:

m
.

g k.o 40 0 [ 100

Lram e
(a) (b)
- QP {pop TMS va. PROPOSED o BUFFER (popple): TM5 va. PROPOSED
- °):TMS i - - BUFE : ,
er - ! 2
oroposed TME -

3% 7. Popple Aol thgh alhdl w2k TMS W] WES ajo] At
(a) PSNR (b) o] JAe] A
() BT FA3 A (d) B3 A

Fig. 7 Rate control results of proposed method and TM5 method for popple vidco sequence
(a) PSNR (b) picture quality difference between adjacent pictures

(c) average QP (d) buffer status
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Table 1. Performance comparison between TM5 and proposed rate control method (average value)
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48 94 | PSNR| MSE | QP bits || 'dpsnr|| PSNR| MSE| QP bits | | d_psnr]
Flower garden| 28.66 | 91.25 | 14.02 | 55561.56 2900 | 83.74 | 1437 | 55920.16 | 0.36
football 30.87 | 54.05 | 11.86 | 56095.60 3136 | 47.69 | 11.65 | 55388.74 |  0.17
popple 3522 | 22.13 | 694 | 56240.02 36.73 | 16.18 | 7.65 | 56271.06 | 036

E 2= Algte AT TMS W2og Rastd o
2 AEze] b, B WEF aejm Ak et
vlele] BE Wil A v Jez 439 B
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Table 2. Performance comparison between TM5 and proposed rate control method (standard deviation)
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Flower garden 21.61 2.61 40309.41 0.78 18.66 1.71 29522.64 0.52
football 8.38 1.83 27499.00 0.90 4.17 0.95 18035.08 0.23
popple 12.46 2.84 21470.20 127 10.86 2.34 15182.96 0.62
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