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Abstract: Decolorization is an image compression method widely used in various fields, but few researches focus
on the mutual conversion technology of color image and grayscale image. In this paper, a deep learning method
is used to propose innovatively an invertible decolorization method based on variable augmentation. This
method uses variable augmentation technology to ensure that the output has the same number of channels as
the input variable, which satisfies the reversible characteristics of the network. Specifically, the proposed
method realizes the decolorization through the forward process of the invertible neural network, and realizes the
color restoration of grayscale images through the reverse process. The proposed method performs qualitative
and quantitative comparisons on VOC2012, NCD, Wallpaper datasets. The experimental results show that the
proposed method achieves better results in the evaluation indicators. The quality of the generated images can
preserve the characteristics of brightness, color contrast and structural correlation to the greatest extent, both
globally and locally.
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PyTorch ¥R B SIHESE 34T . N T (8 T E S0
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3.4.1 EREERERIENIERR

X TRt UG K FE A 2 5 1 B B S B fR
RARESE, FELMNLLUTF 3N RFR AL

B Xt L B PR FF R (CCPR): R E & IS K
B Jax LR L. WBIME . BI{E A
[F R OL T, CCPRAEBREZIEL, 108 A FE A Ak R
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E-score: HTCCPRACCFRX K EAL SR K]
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N, A BRI BRI RE H AR S 251 gk
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NCD
VOC2012
Wallpaper
edecolor (d) VA-IDN
3 A FEVETEA R B S b BRI AL RUR
%= 1 Wallpaper##E&EHICCPR, CCFRAIE-scoreZs 5
CCPR CCFR E-score
T Ges Ledecolor VA-IDN Gcs Ledecolor VA-IDN Ges Ledecolor VA-IDN
1 0.9578 0.9638 0.9555 0.9275 0.9294 0.9729 0.9418 0.9456 0.9637
2 0.9281 0.9361 0.9218 0.8850 0.8885 0.9634 0.9048 0.9105 0.9414
3 0.906 5 0.9151 0.8973 0.8648 0.8687 0.958 6 0.8840 0.8902 0.9261
4 0.8863 0.8951 0.8743 0.8556 0.8595 0.9555 0.8694 0.8759 0.9122
5 0.8685 0.8773 0.8538 0.8503 0.8547 0.9536 0.8581 0.8649 0.9000
6 0.8515 0.8601 0.8346 0.8480 0.8517 0.9518 0.8484 0.8550 0.8884
7 0.8352 0.8437 0.8160 0.8462 0.8495 0.9499 0.8393 0.8457 0.8768
8 0.8197 0.8279 0.7979 0.8455 0.8490 0.9479 0.8310 0.8375 0.8654
9 0.8044 0.8124 0.7805 0.8458 0.8489 0.9456 0.8232 0.8294 0.8539
10 0.7894 0.7971 0.7633 0.8461 0.8485 0.9440 0.8154 0.8212 0.8428
% 2 VOC201283E&EAICCPR, CCFRFIE-scorefE 5
CCPR CCFR E-score
T Ges Ledecolor VA-IDN Ges Ledecolor VA-IDN Ges Ledecolor VA-IDN
1 0.9687 0.9710 0.9683 0.9382 0.9378 0.9708 0.9531 0.9539 0.9695
2 0.9404 0.9446 0.9404 0.8640 0.8630 0.9557 0.9002 0.9016 0.9479
3 0.9185 0.9244 0.9195 0.8130 0.8113 0.9518 0.8621 0.8637 0.9352
4 0.8972 0.9052 0.8989 0.7835 0.7812 0.9530 0.8360 0.8381 0.9249
5 0.8788 0.8887 0.8810 0.766 7 0.7639 0.9546 0.8183 0.8209 0.9159
6 0.8617 0.8736 0.8642 0.7589 0.7551 0.9558 0.8062 0.8092 0.9072
7 0.8458 0.8595 0.8483 0.7560 0.7516 0.9580 0.7973 0.8009 0.8992
8 0.8308 0.8461 0.8334 0.756 3 0.7512 0.9597 0.7906 0.7947 0.8913
9 0.8166 0.8333 0.8191 0.7589 0.7529 0.9609 0.7853 0.7898 0.8833
10 0.8031 0.8211 0.8055 0.7628 0.756 8 0.9620 0.7809 0.7863 0.8755
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IDNEVEIRKENM S RETLFEAH X . 281,
I LRk ZE AT LU, SRR AR B e T = )
K FE G, (HVA-IDNA LK FE B R 7 H o i il
i, X5EmIPHhgR2—%m.

M IEARE 4 A, T VP AS P AN X B SRR
PSNRAMISSIM{E tn&4fi7~. ATUABHEEH, i

IVA-IDN 7 ¥ PSNRAISSIMAE ¥ 5 FIDN A
o IXAERINTDNASE R A (1) AT 3 e 2 B /)N 9 2 3
KA SR A Z R, TV A-IDNAR RS i g af g
ol HURHE & EATATIN T x 1R, AT x 1
2 AR FH L B e v S IG5 Ao P 50 10 T L, A
FRIBEGHEMT S, AR LA N B 15—

% 3 NCD#IE&RCCPR, CCFRFNE-scoreZ5 R

CCPR CCFR E-score
T Ges Ledecolor VA-IDN Ges Ledecolor VA-IDN Ges Ledecolor VA-IDN
1 0.9503 0.9587 0.9451 0.9466 0.9389 0.9716 0.9480 0.9483 0.9579
2 0.9493 0.9581 0.9431 0.9184 0.8976 0.9644 0.9327 0.9261 0.9533
3 0.9471 0.9568 0.9431 0.9010 0.8729 0.9611 0.9223 0.9119 0.9516
4 0.9424 0.9535 0.9399 0.8925 0.8572 0.9604 0.9153 0.9015 0.9496
5 0.9376 0.9507 0.9362 0.8883 0.8481 0.9612 0.9104 0.8948 0.9480
6 0.9317 0.9477 0.9311 0.8867 0.8429 0.9619 0.9064 0.8903 0.9456
7 0.9252 0.9450 0.9251 0.8887 0.8405 0.9625 0.9040 0.8876 0.9427
8 0.9203 0.9432 0.9205 0.8900 0.8398 0.9630 0.9020 0.8862 0.9403
9 0.9131 0.9410 0.9127 0.8936 0.8407 0.9637 0.8999 0.8856 0.936 2
10 0.9058 0.9390 0.9039 0.8971 0.8426 0.9645 0.8977 0.8856 0.9315
(b) IDN (c) VA-IDN
Bl 4 SRR B T T RO 1 IR FE A 4 R
* 4 HEEGRELXHPSNRFISSIMIE
N B VOC2012 Wallpaper NCD
EAC/TE =R
IDN VA-IDN IDN VA-IDN IDN VA-IDN
PSNR (dB) 40.660 45.648 34.969 37.781 43.611 45.639
SSIM 0.9790 0.9982 0.9092 0.9913 0.9791 0.9988
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