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Abstract: In scalable video coding. the original bit-stream can be cropped and generate multiple sub-bit-
streams. In order to optimize coding efficiency of both the original bit-stream and the sub-bit-streams, partial
decoding based on a Rate Distortion Optimization (RDO) algorithm is proposed. In the enhancement layer’s
RDO process, the influence of sub-bit-streams on coding efficiency is predicted by selectively truncating Dis-
crete Cosine Transform (DCT) coefficients. The propagation distortion map is then used to estimate the drift
error. In the base layer’s RDO process, the multi-layer coding method is employed to cope with the constraint
between the layers” mode choice. In order to reduce the computational complexity of the algorithm, both the
partially decoded reconstruction process and the base layer’s mode decision are optimized. Finally, the config-
uration of parameters is discussed and chosen adaptively based on the error propagation sensitivity on a mac-
roblock basis. From experimental results, the proposed algorithm improves the sub-bit-streams’ Peak Signal

to Noise Ratio(PSNR) by 0. 03-0. 53 dB. For the scalable video system, the proposal can meet the needs of
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high coding efficiency and flexible sub-bit-rate extraction.

Key words: scalable video coding; rate distortion optimization; partially decoding; drift error
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Fig. 1 Bit-stream structure of quality scalable coding
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Tab.1 Test results for Crew sequence (dB)

W % (kb/ o) L
BE I F T

768 36.61 36. 83

896 37.02 37.22

1024 37. 41 37.6

1 280 38.21 38. 44

1536 39.13 39. 45

2 Tootball 75l 45
Tab. 2 Test results for Football sequence (dB)

W B33 (kb/) MR
SH Ik ISor,

1024 35.7 35.88

1 280 36. 45 36.8

1536 37.29 37.67

1792 38. 05 38.58

2 048 38.93 39.43

# 3 Foreman F 3 NiXER

Tab. 3 Test results for Foreman sequence (dB)

MK 3 (kb/s) ‘N%ﬁﬁ ;
RS A5

384 36.11 36.14

448 36.33 36.45

512 36. 54 36.67

768 37.36 37.54

1024 38. 86 39.01
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