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Low memory Implementation of Generic Tree structured
Filter Banks for PCF based Image Coders
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Abstract: Based on the compact support property of popular mult- channel filter banks, a low-memory implementation of generic
tree-sructured filter banks (TSFBs) , called the stripe- based tree-structured filter bank (SBFB), is presented by utilizing the fistin
firs out ( FIFO) buffer technique. The SBFB has two advantages: (1) It produces exactly the same sub-band coefficients as the
conventional global mplementation of TSFB does, while the memory budget is unrelated to the image height and only dependent on the
mage width and the TSFB adopted. As a result, the memory budget of SBFB is only a fraction of that of the global implementation; (2)
It generates ntegral parent-children trees ( PCTs) , which are completely contained in its buffers. The SBFB lends itself to PCF-based
coders in that no intemediate buffering is needed between the SBFB and the coder. By analyzing the dataflow of different levels of TSFB,
the relatbn between the samples and the sub-band coefficients is also attained, by which the correctness of the SBFB is strictly proved.
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Fig. 1 An example of three level TSFB with the first level being a 3- chamel filer bank and the rest wo being 2 channel filter banks
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Fig.2 Subband representation of a 24X 24 image and its firg¢ PCI for the TSIFB given in Fig. 1
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Fig.3 The scheme diagram of a three-level SBFB, where the dashed boxes denote the decomposiion levels
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Tab. 1 Memory requirements and system delays for some typical TSFBs (units: image line)

SBFB DWT 4(2N_ 27;\") +1 4(21\:_ 1)
8x 16 GLBI+ (N- 3) DWT 42 -2 M- 125 ax 2 o1
LBWT' ¥ 5x2V-2-2x27" 5(2'-1)

Memory- constrained DWT'¥ 5x2V- 3 52V 1)




64 2008 3

5
FIFO TSFB
—>SBFB SBWT PCT R PCT
SBFB TSFB ,
TSFB—DWT, CDF 9/7 5 R

LBWT Memory- constramed WT, SBFB 31, 18. 4%

17. 9%

[1] Taubman DS, Marcellin M W. JPEG2000: Image Compression Fundamentals, Standards and Pradice[ M]. Boston: Kluwer, 2002

[2] TranT D, Nguyen T Q. A Progressive Transmssion Image Coder Using Linear Phase Uniform Filterbanks as Block Trandorms[ J]. IEEE Trans.
Image Processing, 1999, 8(11): 1493— 1507.

[ 3] Andreopoubs Y, et al. A Wavele-tree Image Coding System with Efficient Memory Utilization| C]// Proc. IEEE Int. Conf. ASSP, Salt Lake, Utah,
2001, 3: 1709- 1712.

[4] Vihel M, Saber E, Trussell H J. Color Image Generation and Digplay Technologies: An Overview of Methods, Devices, and Research[]J]. TEEE
Signal Processing Mag. , 2005, 22(1):23- 33.

[5] Brslawn C M. Classification of Nonexparsive Symmetric Extension Transforms for Multirate Filter Banks[ J]. Joumal of Applied Computational
Hamonic Analysis, 1996, 3: 337- 357.

[6] Shapiro J M. Embedded Image Coding Using Zemwtree of Wavelet Coefficients| J|. IEEE Trans. Signal Processing, 1993, 41( 12): 3445- 34G2.

[7] Said A, Pearlman W A. A New, Fast, and Efficient Image Codec Based on Set Partitioning in Hierarchical Trees[J]. IEEE Trans. Circuis Sys.
Video Technol., 1996, 6(3):243— 250.

[8] Chiysafis C, Ortega A. Line-based, Reduced Memory, Wavelet Image Canpression[ J]. IEEE Trans. Image Processing, 2000, 9(3):378— 389.

[9] Xie G, Shen H. Highly Scalable, Low canplexity Image Coding Using Zerohlocks of Wavelet Coefficients[ J]. IEEE Trans. Circuits Syst. Video
Technol. , 2005, 15(6):762— 770.

[10] Xu J, Xiong Z, Li S, ¢ al. Memory-condrained 3D Wavelet Transform for Video Coding without Boundary Effects[ J]. IEEE Trans. Circuis
Syst. Video Teclmol., 2002, 12(9): 812- 818.

[11] Daubechies I, Sweldens W. Factoring Wavelet Transforms into Lifting Steps| J]. Joumal of Fourier Anal. Appl., 1998, 4(3):245- 267.

[12] Cohen A, Daubechies I, Feauveau J. Biorthogonal Bases of Compactly Supported Wavelets| J]. Comm. Pure and Appl. Math., 1992, 45: 485-
560.

[13] Zhang X, Cheng L, Lu H, et al. A Unified Framework for Low Memory and On-the fly Implenentation of Generic Tree-structured M-channel QMF

Banks[ J]. Signal Processing, (accepted) .



