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Image-adaptive Lossless Image Compression

Jong-woo Won®" , Hyun-jong Oh”. and Euee S. Jang”

e o

B =fdAe AZE 4 94 o4 ¢2uES Akt ¥4 94 4E(Lossless Image Compression)2 Prepress
Industry, Remote Sensing, Image archival system3} 7o] A&AdH AU E Q8= FoplA AMEEHT F&4 JA gt 9 o
Aol 24 At 9AdE YAEtq E2E 92 AT F o 2 Z8 HiAM: wEd v ERE B 4 g /&Y
HEAQ 284 94 4% Yo ZE CALICSH JPEG-LSe) UH CALICS ¥ ¢£&5S JehA %, 3-PASSY Ay A3 &
S78te BT BobAE wiol 9lE W JPEG-LSE ¢FECAM CALICY) £ nlAA e Bix 7} Yol R58/2 53} 3o
wa o] Fope] RFELE AAHo gith B =FAA A G Hed FEH 94 43718 ULy dE3NE 6 84 3}
2o 7% AR QAL G2 grh £33 Ae 25 3Harithmetic coding) Al T8 A2 FE RdL AMRFoZH T Ty
& ol &3 o] ujF) 4F 88 I OF BUS offdk: wrale B =R Age AR ol g ohE Ra
g gy IE FHLo| slesith 43 Axy, JPEG-LSBET oF 5%9 ¢4 Z& 3ol 99t %3 CALICHE ¢
g0l ZAY 248 $45 YeEdth

Abstract

In this paper, we proposed a new lossless image compression algorithm. Lossless image compression has been used in the field
that requires the accuracy and precision. Thus, application areas using medical imaging, prepress imaging, image archival systems,
precious artworks to be preserved, and remotely sensed images require lossless compression. The compression ratio from lossless
image compression has not been saftisfactory, thus far. So, new method of lossless image compression has been investigated to
get better compression efficiency. We have compared the compression results with the most typical comprssion methods such as
CALIC and JPEG-LS. CALIC has shown the best compression-ratio among the existing lossless coding methods at the cost of
the extensive complexity by three pass algorithm. On the other hand, JPEG-LS's compression-ratio is not higher than CALIC,
but was adopted as an international standard of ISO because of the low complexity and fast coding process, In the proposed
method, we adopted an adaptive predictor that can exploit the characteristics of individual images, and an adaptive arithmetic
coding with multiple probability models. As a result, the proposed algorithm showed 5% improvement in compression efficiency in
comparison with JPEG-LS and showed comparablel compression ratio with CALIC.

Keywords : lossless image compression, arithmetic coding, JPEG-LS, CALIC, multi-model
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Table 5. Result of proposed lossless compression method.

o
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cHR|(unit): bytes

a. (A+B)/2 i
Lena 150,71 143,766 139,714 140,798 135,517
Barbara 181,604 167,469 159,259 162,207 152,079
Boat 169,689 165,719 157,696 162,888 155,710
Couple 168,430 153,244 152,643 155,376 151,471
Zelda 139,144 131,247 128,882 134,542 127,585
Goldhil 161,839 158,994 154,481 156,014 153,098
Baboon 194,128 186,897 182,609 182,088 177,855
Peppers 158,716 154,480 146,737 154,521 143,836
Tiffany 138,924 131,267 128,345 130,245 123,984
Airfield 189,444 185,020 182,333 185,576 182,698
Washsat 116,340 113,570 106,197 105,806 105,264
s 45% 8% 6% 1%
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Table 6. Performance of proposed compression scheme against difference lossless comoression method. CE2{Cunit) : bytes

JPEG-2000 JPEG-LS
Lena 141,510 138,833 137,236 135,028 135,404
Barbara 157,024 159,340 154,337 153,354 151,972
Boat 160,225 157,138 159,349 123,690 195,629
Couple 158,956 153,244 157,331 150,591 151,420
Zelda 131,211 131,247 128,884 121,037 121,533
Goldhill 158,611 154,434 156,786 152,221 153,054
Baboon 182,215 184,298 178,669 177,863 171,762
Peppers 149,891 146,134 150,078 143,340 143,820
Tiffany 131,687 128,074 128,405 124,5% 123.937
Airfield 191,434 182,386 186,000 179,398 182,604
Washsat 145,331 135,309 141,371 119,465 107,082
bpp 4739 4634 4,65 4485 4464
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