—10 O

nruopogoboboooboboboobboobbobobboobbon

0o Ot 0 0 ta

oo oof oo oof

Lossless Image Coding Using IIR Filter Banks with Linear Phase
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Fig.1 Lossless image coding.
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Fig.2 1-D wavelet decomposition.
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Fig.8 Filtering processing.
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01 000000000 (Entropy in bpp)
Table 1 Comparison of image coding performance
(Entropy in bpp).

Image D-5/3 | PIM-Q1M
Barbara | 4.9912 4.7556
Boat 4.5411 4.5181
Crowd 4.3624 4.2719
Goldhill | 4.8407 4.8425
Lena 4.3478 4.2918
Man 4.7406 4.7173
Mandrill | 6.1102 6.0816
Peppers | 4.5810 4.5804
Woman | 3.3929 3.3356
Zelda 3.9284 3.8568
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02 00 BarbaraOOOOOOO [bpp] (M1 = Mz =0)
Table 2 Entropy [bpp] of Barbara (M; = Ms = 0).

Ny =1|N2=3|Noa=5|Na=7|No=9| No=11| N2 =13 | N> =15
Ny =1 | 4.9912 | 4.9717 | 4.9663 | 4.9640 | 4.9636 | 4.9638 4.9639 4.9641
N; =3 | 4.8568 | 4.8256 | 4.8145 | 4.8091 | 4.8063 | 4.8052 4.8041 4.8039
Ny =5 | 4.8101 | 4.7729 | 4.7599 | 4.7533 | 4.7507 | 4.7484 4.7469 4.7461
Ny =7 | 4.7882 | 4.7494 | 4.7343 | 4.7273 | 4.7241 | 4.7217 4.7198 4.7187
Ny =9 | 4.7778 | 4.7369 | 4.7208 | 4.7129 | 4.7095 | 4.7076 4.7055 4.7052
Ny =11| 4.7722 | 4.7309 | 4.7136 | 4.7059 | 4.7021 | 4.6994 4.6968 4.6963
Ny = 13| 4.7700 | 4.7271 | 4.7092 | 4.7015 | 4.6965 | 4.6942 4.6916 4.6908
N1 =15| 4.7688 | 4.7253 | 4.7068 | 4.6983 | 4.6940 | 4.6917 4.6889 | 4.6874

03 00 BarbaraOOOODOOO [bpp] (My = Mz =2)
Table 3 Entropy [bpp] of Barbara (M; = My = 2).

Ny =1|N2=3| N2=5|Na=T7| Na=9|Nzx=11| N =13 | N2 =15
Ny =1 | 4.7556 | 4.7431 | 4.7410 | 4.7408 | 4.7412 | 4.7420 4.7423 4.7426
N; =3 | 4.7094 | 4.6944 | 4.6903 | 4.6881 | 4.6878 | 4.6882 4.6876 4.6881
Ny =5 | 4.7037 | 4.6852 | 4.6806 | 4.6785 | 4.6770 | 4.6762 4.6763 4.6759
N; =7 | 4.7038 | 4.6849 | 4.6779 | 4.6749 | 4.6737 | 4.6723 4.6715 | 4.6705
Ny =9 | 4.7074 | 4.6863 | 4.6798 | 4.6766 | 4.6750 | 4.6736 4.6731 4.6725
Ny =11 4.7102 | 4.6890 | 4.6813 | 4.6785 | 4.6756 | 4.6756 4.6747 4.6732
N1 =13 | 4.7137 | 4.6915 | 4.6841 | 4.6808 | 4.6782 | 4.6776 4.6768 4.6755
Ny = 15| 4.7178 | 4.6947 | 4.6869 | 4.6832 | 4.6804 | 4.6795 4.6779 4.6776

04 OO0O0O0OOO0OODOODOOO

Table 4 Filter order suited for each image.

Image | N1 | My | N2 | M2 | Entropy [bpp]
Barbara | 7 2 15 2 4.6705
Boat 3 0 3 0 4.5160
Crowd 5 0 1 0 4.2649
Goldhill | 3 0 3 0 4.8321
Lena 1 2 1 2 4.2918
Man 3 0 1 0 4.7080
Mandrill | 1 2 7 0 6.0812
Peppers 3 0 3 0 4.5725
‘Woman 7 0 9 0 3.3348
Zelda 3 2 3 4 3.8481
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Fig.10 Influence of passband edge frequency wp1.

05 P)0 Q(x)0000000000
Table 5 Filter parameters of P(z) and Q(z).

Ny | My |Ji| wpr | Na| My | Ja| wp2 | Entropy [bpp]
3 2 0 0.34m | 3 2 0 | 0.347m 4.6733
5 2 0 0237 | 3 2 0 | 0.407 4.6719
7 2 4 10.00m | 3 2 0 | 0.37m 4.6745
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