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M-Channel Integer Discrete Cosine Transform Using Block Lifting Factorization

Taizo SUZUKI'® and Masaaki IKEHARAT
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Table 1 Number of rounding of proposed M-channel IntDCT.

ooo M| ooo M cMTooo st gVl

; ; 1Y 17 17 v
D00 Fs[r cspo cffp ol ¢l ol

IvV,1 IV,2 IV,1 IV,2
4 15 6 6 15 6 6
8 51 12 12 51 12 12
16 - - - - - -

12 - - 5 9 12 12
39 21 8 23 23 23 23
111 - - 59 59 59 59

02 00 MOODO IntDCTOODOOOOOOOO
Table 2 Rounding error of proposed M-channel IntDCT.
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Table 3 Comparison of lossless image coding by 4-
channel IntDCT (lossless bit rate [bpp]).
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Table 4 Comparison of lossy image coding by 4-
channel IntDCT (PSNR [dB]).
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Fig.6 Proposed 4-channel IntDCTs: (a) C[Iill, (b) C[Iilzv (c) C[Ii]a’ (d) C[Ii],4

(white circles: rounding operators).
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Table 5 Comparison of lossless image coding by 8 and 16-channel IntDCT (loss-
less bit rate [bpp]).

8 00 IntDCT 16 00 IntDCT
00000 000 Fsfr Ospo) ¢ff, cff, cff, cff,|ooo cff o oy ol
Baboon 6.27 6.27 6.29 6.27 6.27 6.27 6.27 | 6.22 6.24 6.22 6.23 6.22
Barbara 5.00 4.98 4.99 5.01 5.00 4.98 4.98 4.88 5.00 4.89 4.97 4.85
Boat 5.21 5.20 5.20 5.21 5.21 5.20 5.20 5.16 5.22 5.16 5.22 5.14
Elaine 5.24 5.23 5.27 5.25 5.25 5.23 5.24 5.20 5.25 5.20 5.24 5.18
Fingerl 6.07 6.07 6.07 6.07 6.07 6.06 6.06 5.85 5.87 5.85 5.86 5.84
Finger2 5.86 5.85 5.87 5.86 5.86 b5.85 5.85 5.60 5.62 5.60 5.61 5.58
Goldhill 5.18 5.17 5.17 5.18 5.18 5.16 5.16 5.13 5.19 5.13 5.18 5.11
Grass 6.18 6.17 6.19 6.18 6.18 6.17 6.18 6.12 6.13 6.12 6.13 6.11
Lena 4.67 4.65 4.65 4.68 4.67 4.65 4.65 4.64 4.74 4.64 472 4.61
Pepper 4.97 4.96 4.97 4.97 497 4.96 4.96 4.96 5.03 4.96 5.02 4.94
oo 5.47 5.46 5.47 547 547 5.45 5.45 5.38 5.43 5.38 542 5.36

06 800 1600 IntDCTOOOOODOODOODODOOPSNRI[AB]O
Table 6 Comparison of lossy image coding by 8 and 16-channel IntDCT

(PSNR [dB]).
8 00 IntDCT 16 00O IntDCT

00000 000|000 Fsir ospo o, cff, cify cff, |ooo cffl ciff} cffl <l

Barbara 1:32 26.93 26.94 26.69 26.94 26.94 26.94 26.94 | 27.94 27.90 27.94 2791 27.95

1:16 30.67 30.67 30.32 30.66 30.65 30.67 30.67 | 31.77 31.61 31.78 31.63 31.79

1:8 35.91 35.97 35.73 35.90 35.90 35.96 35.95 | 36.81 36.04 36.80 36.11 36.88

Lena 1:32 31.82 31.83 31.80 31.86 31.82 31.85 31.86 | 32.64 32.52 32.62 32.53 32.66

1:16 35.47 35.49 35.40 35.47 35.45 35.53 35.52 | 36.05 35.55 36.03 35.59 36.09

1:8 38.75 38.93 38.82 38.77 38.74 38.94 38.92 | 38.88 37.06 38.87 37.24 39.03

Pepper 1:32 31.38 31.40 31.38 31.41 31.38 31.41 31.41 | 32.04 31.94 32.03 31.93 32.06

1:16 34.41 34.41 34.22 34.39 34.37 34.42 34.42 | 34.53 34.17 34.51 34.18 34.56

1:8 36.73 36.83 36.61 36.72 36.70 36.82 36.81 | 36.68 35.70 36.68 35.79 36.77
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Fig.7 Enlarged images of ‘Barbara’ (compression ratio: 1:32): (a) 8-channel

IntDCT by lifting factorization of rotation matrix, (b) Fukuma’s
LDCT [7], %c? Chokchaitam’s IntDCT [10], (d)—(f) proposed M-channel

mtDCTs(Cly |, iy, clif).
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