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Fast Computation Method for Total Variation Minimization
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Table 1 Characteristics comparison between proposed method and conventional

methods.

Methods / Characteristics

Iteration

Discritization Computational cost

Proposed method

Conventional method 1 by Chambolle semi-implicit gradient
explicit subgradient

Conventional method 2 by Combettes

explicit subgradient

L' norm low
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L? norm high
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Table 2 Characteristics of target images.

Name Size [pixel] L!-TV L2-TV

Lenna 512 x 512 11.32 8.93
Barbara 512 x 512 22.36 17.86
Anime 1 704 x 480 10.38 8.46
Anime 2 704 x 480 9.01 7.24
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Fig.3 Columns of pixels and luminance value on 240
rows of Anime 1.
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Fig.4 Columns of pixels and luminance value on 240
rows of Anime 2.
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Table 3 Performance evaluation results of the pro-
posed method 1 against the conventional

method 1.

Image / L'- L?- PSNR SSIM Time

methods TV TV [dB] [ms]
Lenna

Prop. 1 5.79 4.82 35.9 0.996 59.8

Conv. 1 5.79 4.70 35.9 - 103.3
Barbara

Prop. 1 11.19 9.42 30.7 0.994 59.5

Conv. 1 11.59 9.43 30.9 - 102.2
Anime 1

Prop. 1 6.07 5.23 38.2  0.996 68.0

Conv. 1 6.03 5.11 38.2 - 1284
Anime 2

Prop. 1 4.92 4.16 38.9 0.997 73.6

Conv. 1 4.86 4.04 38.9 - 1284
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Fig.5 Input image: Lenna.
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Fig.6 Structure image obtained by the proposed
method 1.
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Fig. 7 Structure image obtained by the conventional
method 1.
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son between structure components obtained
by the proposed method 1 and the conven-
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Table 4 Performance evaluation results of the proposed method 2 and 3 against

the conventional method 2.

Subgradient Projection with
Total computation FFT computation
Image / L'- L?- PSNR SSIM Iteration time [ms] [ms]
methods ™V TV [dB] [times] [ms] ([ms/ite.]) ([ms/ite.])
Lenna
Prop. 2 4.69 3.97 33.0 0.985 30 178.3 - -
Prop. 3 5.35 4.47 33.1 0.989 53 2772.2 270.7(5.11) 2194.3(41.40)
Conv. 2 5.37 4.35 33.1 - 50 2693.6 368.7(7.37) 2035.8(40.72)
Barbara
Prop. 2 4.95 4.25 25.3  0.966 30 180.7 - -
Prop. 3 5.65 4.78 25.1  0.988 50 2514.9 259.3(5.19) 1968.1(39.36)
Conv. 2 5.85 4.76 25.2 - 54 2810.1 404.0(7.48) 2104.7(38.98)
Anime 1
Prop. 2 5.11 4.43 33.6 0.985 30 179.7 - -
Prop. 3 5.83 5.07 33.7 0.991 49 3374.0 250.2(5.11) 2738.7(55.89)
Conv. 2 5.71 4.85 33.7 - 51 3680.5 391.4(7.67) 2888.6(56.64)
Anime 2
Prop. 2 4.16 3.54 34.7  0.982 30 188.4 - -
Prop. 3 4.77 4.06 34.6  0.991 54 3725.2 274.9(5.09) 3044.1(56.37)
Conv. 2 4.77 3.98 34.8 - 51 3650.3 396.1(7.77) 2858.4(56.05)
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Fig.9 Structure image of Lenna obtained by the

proposed method 2.
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Fig.10 Structure image of Lenna obtained by the
proposed method 3.
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Fig.11 Structure image of Lenna obtained by the
conventional method 2.
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Fig.12 Columns of pixels and luminance value on

240 rows of a part of Anime 1. Comparison
between structure components obtained by
the proposed method 2, 3, and the conven-

tional method 2, and the input image.
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Table A-1 Performance comparison between proposed
method and image decomposition.

Image / L?- PSNR SSIM Iteration Time
methods TV [dB] [times] [ms]
Lenna

Conv. 3 4.72 35.9 0.997 15 1284

Conv. 1 4.70 35.9 - 10 103.3
Barbara

Conv. 3 9.44 30.9 0.996 18 151.9

Conv. 1 9.43 30.9 - 10 102.2
Anime 1

Conv. 3 5.12 38.6 0.997 13 141.6

Conv. 1 5.11 38.2 - 10 1284
Anime 2

Conv. 3 4.04 39.3  0.997 12 130.8

Conv. 1 4.04 38.9 - 10 1284

(2ua by + €1)(2c0Vay + ¢2)
(13 + 13 + c1)(0F + 02 + c2)
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