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Transtferring Color to Greyscale
Images

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

SIGGRAPH 2002



TR G ERZNELEY 7R

R EE T SENEL SEPA S
o FEFEA IR BB FEVLAC ). (SR G5 RS A K SRR R W bn it %)
= R ULAC = B IR T2 B R



S H b % &t
KIEER . H s B ARGBZE 8] 4% #1 B Lab ™ 4]
« PR I BR PB A luminance remapping

- TEVREUE H i jittered sampling, 1R EIFEA (£)2004)

- 5 A AR, X TFREME R

o AEFEA PR B ILAC . (ZRE 75 8 UL S AR R e e =)
o FULAC Y o 25, R HAREERRILIEIE A2

o ¥4 H A5 B4 M Lab = [A] %% [[ RGB 7 [H]



3| LAB 2 6]

L =100
(Black)



" JE
Luminance remapping

« X 5 IR EE A luminance remapping

L(p)="2(L(p)— 1)+ 1,

G,

Lp): FEBRE RIS oo SRJEMRMEZE  wows (JREIRS B AR EIRIIZEE M



" JEE
Jittered sampling




y

[=1p

SAEER S H b EURBUEAR — 200 X3 EE AR E A —
], SEEAMCRAEAE

b o~

F=l b0




BOTIT R

PR rh i 5 AR L Y X 2k

N

AL H, EREGS B

D.rﬂ.m,ew. : ,.». RN Si
PRI T - L T Y

et s L A WO Ass o SAr T

S vamsealia' sy s
7 -




x bR
= ol 4 X 35k




"
i

- XPIEAERS 7 AT L
o XPIEAEHS 43 lumiance remapping
o YREIER Y, FEERIX I jittered sampling (~50)

R4 X
ﬂ}iﬁﬁﬁ@l@iﬁ@*’l‘@%’i 7 Bir Mg 2 A XS s VLS (IR
e gD
o Xf el R 4 b










" S
kT

- RHCRRAICRE —idt AT o, PREd R Em







16 %% 5 AT U UL P PR R
225 BBk %
ININLI RSN, Bl s ] — 2ok



Colorization by Example

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

Eurographics Symposium on Rendering, 2005
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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)
R A B

- Colorization by example (Irony et al. 2005)
R (A — B I

B EN e
- 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
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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
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TOKUMARU, M., MURANAKA, N., AND IMANISHI, S. 2002.
Color design support system considering color harmony.
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Harmonization

Hue histogram
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Graph-cut

Graph-cut ftftb
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Graph-cut

L (V) =M\E, (V) + L, (V)




Graph-cut

L (V) =M\E, (V) + 1L, (V)

E(V)= ;n H(p,)-H(p))I-S(p;)
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(d) original (e) harmonized foreground
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The modern approach?
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Colorful Image Colorization

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

University of California, Berkeley
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Convolutional Neural Networks

Lightness L Color ab Lab Image

conv1 conv2 conv3 conv4 convh conv6b conv7 conv8
64 atrous / dilated atrous / dilated
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http://richzhang.github.io/colorization/




O B ColouriseSG

@ https://colourise.sg

E ColouriseSG

Colourise your
black and white
photos

A deep learning colouriser prototype
specifically for old Singaporean photos.

Try it yourself

P PPt 00 0 6 476 AR -

Chinese Girls School, Singapore, between 1890 and
1923.

Frank and Frances Carpenter Collection, US Library
of Congress.
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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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