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Twe-layered Image Compression Combining Wavelet and the Second
Generation Bandelet

ZHANG Jun, LIAN Lin, HUANG Ying jun, LI Gue-hui
(Collaze of Information System and Management, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: An image can be decomposed into two paits, uniform structural pait and geometric texture pait. Based on this idea, this
paper proposes an efficient twe-layered image compression method using the second generation Bandelets and wavelets. Fistly, an
original mage f* is decompose into u and v, where u represents the structural part and v the texture part, then u and v are compressed
by using wavelets and the second generation Bandelets respectively. The paper adopts a top-down algorithm of quadiree segmentation,

which optimizes the quadtree construction of the second generation Bandelet. Numerical experiments prove that our method outperforms
Bandelets or JPEG2000 compression sysem in both visual effect and objective SSIM value.
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(a) original Barb image

4 0.2bpp Bab
Fig. 4 Baib mage compression results a 0 2bpp

1 SSIM  ( Barb) 2 SSIM  (SAR)
Tab.1 SSIM values at different bitrates( Barb) Tab.2 SSIM values at different bitrates( SAR)
Bitrate(bpp) 015 0.30 050 070 1.00 Bitmate(bpp) 015 030 050 070 1.00

JPEG2000 0. 462 0.583 0 709 0.798 0. 865
Bandelets 0. 541 0. 636 0 739 0.815 0.873
Our method 0. 656 0. 733 0 807 0.847 0. 885

JPEG2000  0.475 0.670 0.812 0.879 0.915
Bandelets  0.595 0.752 0.847 0.898 0.917
Our method 0.711 0.803 0.861 0.905 0.922
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(a) SARJKE (b) vtk (c) viHit (FEBMMS0)

(a) original SAR image (b) component u (c) component v (intensity adds 50)

o

(d) JPEG2000/k4K, SSIM=0.518 (e) Bandelets K4, SSIM=0.579 ) ATk, SSIM =0.681
(d) JPEG2000, SSIM=0.518 (e) Bandelets, SSIM=0.579 (f) our method, SSIM =0.681

5 0.2bpp  SAR
Fig. 5 SAR image decomposiion and compression results at 0 2bpp
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