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Fast Directional Lapped Transform Based Image Compression

CHEN Bo', CHENG Li-zhi', WANG Hongxia'
(College of Science, National Univ. of Defense Techmlogy, Changsha 410073, China)

Abstract: Tradiional discrete cosine transform (DCI') can only sparsely represent the horizontal and vertical edges in images, and
the computation complexity of directional prediction DCI' ( DPDCT), which & of abiliy to represent more directions, is much higher. To
overcome these shortcomings, the fast directional lapped transforms ( FDLT') is proposed, in which the transform is performed on the pre-
defined direction mode and the energy in edges lying across blocks is compacted fuither. In Comparison with DPDCT, FDLT needs no i~
terpolation. So FDLT can spamsely represent the anisotopic edges in images much faster. Fuithermore, special lifting algorithm is de-
signed to ensure the perfect reconstruction. The computation of FDLT is no more than 2 times of DCT" s. Coding with the same set parti-
ton method, PSNR of images compressed with FDLT is 0. 5dB higher than that with DCT'. FDLT based compression also achieves clearer
edges and details in the reconstructed images.
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Thecircles are the pixels, and the squares are the midpoint,
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An example of directional lines
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The circles are the pixels and the dashed lines are the directional lines
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Fig.2 The directional modes in the line transform
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Fig.4 The PSNR of images compressed by FDLT and DCT
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Fig.5 The magnified parts of the compressed images( compressed ratb: 16 1)
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Tab.1 The times taken by DCT and FDLT
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2 2
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PEG XR DCT
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FDLT ? 2048x 2048 0. 131870 0. 261325
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