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IPEGZ000 pp LS HD Photo Ours
(5/3RDWT) 4-RTDLT 8-RTDLT 16-RTDLT

Europa 6. 489 6.615 6. 606 6.491 6.321 6.223
North Island NAS 5. 391 5.214 5.484 5. 359 5. 316 5. 303
Shelter Island 5. 783 5. 648 5. 804 5.723 5.678 5. 648
Washington D. C. 6. 819 6.613 6. 88 6. 686 6.695 6.731
Average 6.121 6.023 6. 194 6. 065 6.003 5.976
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1 23.87 26.12 26.07 26.50
0.75 22.38 24. 24 24.18 24. 48
0.5 20. 65 22.15 21.76 22.54
0. 25 17. 86 19.78 19. 06 19.98
North Island NAS, San Diego
1 31.48 33.44 33.33 33.54
0.75 30.09 31.98 31.61 32.01
. 28. 14 29. 80 29.49 29.99
0. 25 24. 81 27.03 26. 31 27.00
Shelter Island, San Diego
1 29.91 31.55 31.38 31.51
0.75 28.70 29. 89 29. 88 29.91
s 26.90 28.01 27.98 28.21
0. 25 23.94 25.59 25.06 25.69
Washington D. C.
1 22.97 24. 64 24. 24 24.61

0.75 21.77 23.01 22.64 23.01
0.5 20. 57 21. 46 21.04 21.56
0.25 18. 83 19. 61 18. 96 19. 65
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Remote Sensing Image Compression Based on Reversible Integer Time
Domain Lapped Transform

WANG Lei, WU Jia-ji, BAI Jing
(Key Laboratory of Intelligent Perception and Image Understanding (Ministry of Education) ; Institute of Intelligent
In formation Processing s School of Electronic Engineering » Xidian University s Xi'an 710071, China)

Abstract: A reversible non-multiplying integer time domain lapped transform was introduced, and a new
progressive lossy-to-lossless compression system was designed based on this transform technique.
Completely lossless compression images and high-quality lossy reconstructed images could be obtained from
a single code-stream using the proposed compression system. RTDLT improved the transform efficiency of
DCT by adding pre-and-post-filters, and it couldrealize reversible integer transform by multi-lifting based
on matrix factorization. Simulation results show that RTDLT-based compression system obtains
comparable or even higher compression ratio in lossless compression than that of JPEG2000 and HD-
Photo, better rate-distortion performance in lossy compression in most cases, and also gratify subjective
visual quality.

Key words: Dicrete Cosine Transform (DCT); Time Domain Lapped Transform (TDLT); Image
compression; Matrix factorization; Reversible integer transform
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