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Background

1. A person wearing a spacesuit is 
mowing grass on the lawn.

2. A rabbit with sunglasses and a hat.
3. An astronaut piled up a pyramid 

with sand.
4. The robot is pouring coffee……



Motivation

The wine on the far left is purple,

the middle two glasses are blue,

and the wine on the far right is

orange.
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Pipeline 

(a) Pixel Space
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(b) Latent Space

Partial-level 

Description:

A girl is wearing a 

purple t-shirt with the 

blond hair and looking 

at the camera.

Scarce-level 

Description: 

A colorful image.

Complete-level 

Description:

Purple t-shirt,

a long brown table,

a green curtain,

the  pink cake in the 

middle of the table.

(c) Any-level 
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Eq. (4)

Sampling Step

Eq. (6)

𝑀est

Algorithm 1

Segmentation 

Model
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Luminance-guided image compression

(a) Pixel Space

𝓏0

C
o
m

p
re

s
s
io

n

D
e

c
o

d
e

r
C

o
m

p
re

s
s
io

n

E
n

c
o

d
e

r
Input Image

Colorized Image 

Grayscale Image

L
u

m
in

a
n
c
e

E
n

c
o

d
e

r

Eq. (4)

Training loss:

New reconstruction loss:

Artifacts map:



Semantic-aligned latent representation
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Training loss:

Formula for extended convolution:



Instance-aware sampling strategy

𝑀ⅇ𝑠𝑡  for 

“left orange car”

𝑀ⅇ𝑠𝑡  for 

“right yellow car”

Ground-truth
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Comparison with Automatic Colorization



Comparison with Language-based Colorization



Ablation



Application
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