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Transterring Color to Greyscale
Images

T. Welsh, M. Ashikhmin, and K. Mueller

SIGGRAPH 2002
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Luminance remapping
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Jittered sampling
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Colorization by Example

R. Irony, D. Cohen-Or, and D. Lischinski

Eurographics Symposium on Rendering, 2005
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Four steps: (1) training, (2) classification, (3) color transfer, (4) optimization

reference image
& segmentation

grayscale image

input

feature space analysis

classifier

’ ; v _ .- <: .
vl W . .'. o : i ‘,tb —_—
PER 7oA DY S BN o 5T B AL
confidence ma micro-scribbles

voting in voting in

image space feature space




reference image
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(b) Voting in feature space (c) Voting in image space
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Colorization Using Optimization

A. Levin, D. Lischinski, Y. Weiss

SIGGRAPH 2004
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Natural Image Colorization

L. Qing, F. Wen, D. Cohen-Or, L. Liang, Y.-Q. Xu,
H. Shum

Eurographics Symposium on Rendering, 2007
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- Transferring color to grayscale images (Welsh et al. 2002)
Rl T R €

- Colorization by example (Irony et al. 2005)
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- HZE £,

- Colorization using optimization (Levin et al. 2004)
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- Natural image colorization (Qing et al. 2007)
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Color2Gray:
Salience-Preserving Color Removal

Amy A. Gooch, Sven C . Olsen, Jack Tumblin,

and Bruce Gooch

SIGGRAPH 2005
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Photoshop Grayscale PSGray + Auto Contrast
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Photoshop Gray Color2Gray



Photoshop Gray Color2Gray
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Color Harmonization

Daniel Cohen-Or, Olga Sorkine,
Ran Gal, Tommer Leyvand, and Ying-Qing Xu

SIGGRAPH 2006
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Color Harmony ?

original image our method (automatically)



Color Harmonization



HSV

Green Yellow ‘

Green (120%)

Cyan € Red

Blue Magenta

Saturation

CGireen Yellow

Saturation

Red
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Hue, Saturation, Value
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HSV o5

MR 2 56015 H FI7F & Harmony [ EUE 7 A1

TOKUMARU, M., MURANAKA, N., AND IMANISHI, S. 2002.
Color design support system considering color harmony.



Harmonization

Hue histogram
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Graph-cut it

Graph-cut




Graph-cut

EW)=1E,V)+E,(V)




Graph-cut

E(V) = AE, (V)'I' L, (V)
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The modern approach?



Colorful Image Colorization

Richard Zhang, Phillip Isola, Alexei A. Efros
{rich.zhang,isola,efros}@eecs.berkeley.edu

University of California, Berkeley




Convolutional Neural Networks

Lightness L Color ab Lab Image

convi1 conv2 conv3 conv4 convh convb conv7 conv8
atrous / dilated a trous / dilated
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@]f f il f /) / |!|
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28

1
(a,b) probability
distribution
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http://richzhang.github.io/colorization/



http://richzhang.github.io/colorization/

B ColouriseSG

C @ https://colourise.sg

E ColouriseSG

Colourise your
black and white
photos

A deep learning colouriser prototype
specifically for old Singaporean photos.

P PPt 00 6 476 A R )

Chinese Girls School, Singapore, between 1890 and
1923.

Frank and Frances Carpenter Collection, US Library
of Congress.




Real-Time User-Guided Image Colorization
with Learned Deep Priors

Richard Zhang* Jun-Yan Zhu* Phillip Isola
Xinyang Geng Angela S. Lin Tianhe Yu Alexei A. Efros
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