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ABSTRACT

In this paper we propose a reversible image coding methods with progressive build-up function
by bit-plane of multi-level image. Firstly, the differencial conversion is applied to reduce the en-
tropy of source images. Then the bit-plane sequences of converted images are coded by means of
the newly designed VFRL(Variable to Fixed Run-Llength) code and the RDHC(Run-length Dy
namic Huffman Coding). We aim to the simple construction to reduce the complexity.

The computer simulated results show that the proposed methods are very effective to the
multi-level digital images. For “GIRL" and “COUPLE” of IEEE monochromatic standard images,
the compressibility are superior to the results obtained by the well-known universal codes,
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e conv, B86 LT 652 899120104 987 997 998 989 | 6.125
Gray conv, 186 299 447 744 1.676] 894 953 998 998 5.549
IDD conv. |.023 110,357 7031 1.193| 916 936 .986 438 | 5.069
20D conv. [LOos 050 240 508 | 1.906| 882 4975 993 88514.741
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P
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. . [

066361 .68 96| 2401|905 972 991 980" 6.249
Gray conv. 066 336 458 654 | LOL] . 818 948 977 4988 5.245
10D conv, |03y 167 366 621 [1.193].817 924 971 956 | 4.861
2DD conv. 1005 067 265 .5 1%(),881 788 .914 976 .914| 4.473
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conviplane| 8th 7th 6th  5th | 5-8th | 4th 3rd 2nd  Ist | TOTAL
no-conv. |.259 .577 .748 1.011 | 2.524 : 1.114 113() 1.138 1.126 7.039
Gray conVAE 259,365 541 0.886 | 2.053 | 0.989 1.114 1.136 1.137| 6.432
1DD conv. {.135 .230 .505 0.850 | 1.721 | 1.091 1.135 1.139 1.132! 6.220
2DD conv. | 117 .146 .306 0.681 | 1.252 | 1.040 1.125 1.135 1.105] 5.660

(a) GIRL Image Data

[ bit/pixel )
conviplane| 8th 7th 6th 5th | 5-8th | 4th 3rd  2nd Ist | TOTAL
no-conv. |.167 .434 .654 .861 | 2.117 | 0.972 1.083 1.110 1.103| 6.388
Gray conv.|.167 414 535 .741 | 1.858 | 0.894 1.064 1.074 1.099| 5.992
1DD conv. | .150 .295 495 .772 | 1.714 | 0.944 1.040 1.113 1.108| 5.922
2DD conv. | 115 .153 .322 .616 | 1.209 | 0.872 1,010 1.108 1.024| 5.225

¥ 3. RDHC#} V&

kel vl

(b) COUPLE Image Data

Table 3. Comparison with other methods

[ bit/pixel ]
Coding GIRL COUPLE
methods High 4 Low 4 Total 8| High 4 Low 4 Total 8
2DD + VFRL 1252 4405 5660 | 1.209 4.015 5225
9DD -+ LZW Coding 1.062 4250 5312 | 1.060 3954 5.014
2DD + Dynamic 1180 3970 5151 | 1150 3.692  4.843
Huffman Coding
2DD + Arithmetic 1.095 3897 4992 | 1102  3.666  4.769
Coding
2DD + RDHC 0.801 3.804 4786 | 0.880 3.485  4.489
G2DDM 4.859 4.468
RPC 4,642 4.232

G2DDM (Groaping 2 Dimension Differential Model) 1!
RPC(Reversible Predictive Coding)‘?’
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