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Wavelet based Embedded Video Coding with 3-D Block Partition

Chang-Mo Yang, Tae-Beom Lim and Seok-Pil Lee
Digital Media Research Center
Korea Electronics Technology Institute (KETI)
E-mail: {cmyang, tblim, Ispbio}@keti.re.kr

Abstract

In this paper, we propose a low bit-rate embedded video
coding scheme with 3-D block partition in the wavelet domain.
The proposed video coding scheme includes multi-level three
dimensional dyadic wavelet decomposition, raster scanning
within each subband, partitioning of blocks, and adaptive
arithmetic entropy coding. Although the proposed video coding
scheme is quite simple, it produces bit-streams with good
features, including SNR scalability from the embedded nature.
Experimental results demonstrate that the proposed video
coding scheme is quite competitive to other good wavelet-
based video coders in the literature.
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II. Motivation
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(b) Hall Monitor

1Y 6. 30 kbps & 60 kbps @) PSNR Z 3}

136

£ =2AHE 53 d4= 248 g2 99
& ANz M A9 FIHE AYHVAE §olF
ojAtfol AN EL o] B3 FAL FIIHVE AN
agch Ay F94 F3EUE 3-D oligeind
WEn 3-D B BY, dE=Ry 35z PG
2o A¥E B8 2 AAY, B =204 ALy F
A4 4H RiHrE ol43ld, YdvE E4& HA
sHAE, 71&¢ 3-D SPIHT o} ®l& ot 489
% A8L 9& F AN

FaEd

[11J. Y. Lee, H. S. Oh and S. J. Ko, “Motion-Compensated
Layered Video Coding for Playback Scalability”, /EEE
Trans. on Circuits and Systems for Video Tech., vol. 11, no.
S, pp. 619-628, May 2001.

[2]1 S. Zafar, Y. Zhang, and B. Jabbari, “Multi-scale Video
Representation using Multi-resolution Motion Compensation
and Wavelet Decomposition™, [EEE Journal on Selected
Areas in Comm., vol. 11, no. 1, pp. 24-35, Jan. 1993.

[3] A. Said and W. Pearlman, “A New, Fast and Efficient Image
Codec based on Set Partitioning in hierarchical Trees”,
IEEE Trans. on Circuits and Systems for Video Tech., vol.
6, no. 3, pp. 243-250, June 1996.

[4] J. T Tham, S. Ranganath and A. A. Kassim, “Highly
Scalable Wavelet-based Video Codec for Very Low Bit-
Rate Environment”, IEEE Journal on Selected Areas in
Comm., vol. 16, no. 1, pp. 12-27, Jan. 1998.

[5] B. J. Kim, Z. Xiang and W. A. Pearlman, “Low Bit-Rate
Scalable Video Coding with 3-D Set Partitioning in
Hierarchical Trees”, [EEE Trans. on Circuits and Systems
Jor Video Tech., vol. 10, no. 8, pp. 1374-1387, Dec. 2000.

[6] J. Shapiro, “Embedded Image Coding using Zerotrees of
Wavelet Coefficients”, IEEE Trans. on Signal Proc., vol.
41, no. 12, pp. 3445-3462, Dec. 1993.



