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M-Channel Parallel Lifting-Based Perfect Reconstruction Filter Banks
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Fig.1 An M-channel filter bank.
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Fig.2 A polyphase structure of filter bank.
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Fig.3 Lifting structure: (a) basic structure, (b) block
lifting structure (White circles: rounding op-
erators).
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Fig.4 Reducing the number of rounding operators:
(a) before merged, (b) after merged (White
circles: rounding operators).
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Fig.7 Block parallel system of PRFB: (a) basic
structure, (b) parallel lifting structure (White

circles: rounding operators).
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Table 1 Comparison of the number of free parameters.

LBPUFB [9]

LBBOFB [10]

PLPUFB

PLBOFB

8 x 16
8 x 24

44
60

96
144

32
48

72
108

02 0D0000000000000

Table 2 Comparison of the number of reduced

rounding operators.

LBPUFB [9] | LBBOFB [10] | PLPUFB | PLBOFB
8 x 16| 62 (132) 20 (112) | 24 (192) | 24 (192)
8x 24| 82 (180) 28 (176) | 36 (288) | 36 (288)
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Fig.8 Frequency responses of PLPRFBs: (a)—(c) 8 x 16 PLPUFB and PLBOFB

(analysis, synthesis), (d)—(f) 8 x 24 PLPUFB and PLBOFB (analysis, syn-

thesis).
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Table 3 Comparison of lossless image coding (Bit rate [bpp]).

000 ooog 000000000 | 0000000000
oo 5/3-tap 8 x 24 8 x 24 8x24  8x24 8 x 24 8 x 24
(512 x 512) | DWT [4] LBPUFB [9] LBBOFB [10] | PLPUFB PLBOFB | PLPUFB PLBOFB
Baboon 6.17 6.23 6.22 6.22 6.22 6.23 6.22
Barbara 4.87 4.82 4.77 477 4.76 4.77 4.76
Boat 5.10 5.13 5.12 5.10 5.10 5.10 5.10
Elaine 5.11 5.06 5.04 5.05 5.03 5.05 5.03
Fingerl 5.84 5.68 5.65 5.66 5.66 5.66 5.66
Finger2 5.60 5.43 5.39 5.40 5.39 5.40 5.39
Goldhill 5.01 5.14 5.11 5.11 5.10 5.11 5.10
Grass 6.06 6.05 6.04 6.04 6.04 6.05 6.04
Lena 4.49 4.68 4.65 4.63 4.63 4.63 4.63
Pepper 4.85 4.95 4.94 4.92 4.93 4.92 4.93
0o 5.31 5.32 5.29 5.29 5.29 5.29 5.29
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Table 4 Comparison of lossy image coding (PSNR [dB]).

ooo ooo ooo oooooooon oooooooooo

oo oo 9/7-tap 8 x 24 8 x 24 8 x 24 8 x 24 8 x 24 8 x 24
[bpp] | (512 x 512) | DWT [4] LBPUFB [9] LBBOFB [10] | PLPUFB PLBOFB | PLPUFB PLBOFB

0.25 Baboon 22.82 22.77 22.77 22.73 22.77 22.72 22.77

Barbara 27.25 28.38 28.40 28.32 28.36 28.33 28.36

Boat 28.46 28.41 28.34 28.46 28.42 28.46 28.42

Elaine 31.51 31.34 31.26 31.32 31.33 31.33 31.33

Fingerl 23.51 23.79 23.77 23.70 23.90 23.71 23.91

Finger2 24.18 24.55 24.68 24.06 24.65 24.06 24.65

Goldhill 29.67 29.14 29.11 29.12 29.12 29.12 29.12

Grass 24.36 24.57 24.57 24.55 24.55 24.56 24.55

Lena 32.53 32.23 32.09 32.27 32.26 32.26 32.26

Pepper 31.94 31.67 31.50 31.66 31.62 31.66 31.63

oo 27.62 27.68 27.65 27.62 27.70 27.62 27.70

0.50 Baboon 24.60 24.73 24.69 24.71 24.71 24.71 24.72

Barbara 30.49 31.98 32.03 31.91 31.98 31.92 31.99

Boat 31.39 31.38 31.34 31.41 31.38 31.42 31.39

Elaine 32.94 33.29 33.24 33.28 33.34 33.28 33.33

Fingerl 25.99 26.59 26.62 26.58 26.62 26.58 26.62

Finger2 27.53 27.62 27.73 27.35 27.74 27.32 27.73

Goldhill 31.53 31.67 31.66 31.67 31.70 31.69 31.70

Grass 26.09 26.46 26.47 26.49 26.47 26.49 26.47

Lena 35.52 35.39 35.27 35.53 35.50 35.51 35.51

Pepper 34.48 34.17 34.03 34.26 34.20 34.25 34.19

oo 30.06 30.33 30.31 30.32 30.37 30.32 30.37

1.00 Baboon 27.61 27.71 27.71 27.71 27.72 27.70 27.72

Barbara 34.88 36.07 36.18 36.13 36.20 36.14 36.21

Boat 34.51 34.65 34.69 34.77 34.75 34.77 34.76

Elaine 34.61 35.24 35.32 35.30 35.38 35.31 35.38

Fingerl 29.07 30.21 30.25 30.25 30.21 30.26 30.21

Finger2 30.90 32.40 32.50 32.43 32.46 32.44 32.46

Goldhill 34.51 34.69 34.76 34.79 34.77 34.80 34.77

Grass 28.68 29.22 29.27 29.26 29.25 29.26 29.24

Lena 38.65 38.54 38.69 38.86 38.84 38.85 38.86

Pepper 36.09 35.91 35.96 36.08 36.03 36.08 36.03

oo 32.95 33.46 33.53 33.56 33.56 33.56 33.56
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Fig.9 The enlarged image of ‘Barbara’ (Bit rate: 0.25 [bpp]): (a) 9/7-tap DWT,
(b) 8 x 24 PLPUFB (parallel processing), (c¢) 8 x 24 PLPUFB (time-series

processing).
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