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Background

Automatic

Example-based

Scribble-based

Language-based

A blue hydrant 
sitting on a 
sidewalk.

A red hydrant 
sitting on a 
sidewalk.



Problem and Improvement

Three woman 

are dress in 

pink.

The middle 

woman is in 

yellow, the left 

woman in blue, 

the right 

woman in red.

The woman in 

the right was 

dressed in shirt 

of violet color.

The middle 

woman is 

dressed in 

orange and the 

right woman in 

yellow.
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Pipeline

Training Loss：

, 𝑤ℎⅇ𝑟ⅇ
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Training Testing

Grayscale image

Description

The girl in blue is playing with the 

ball while the girl in the yellow

shirt is watching.

Input Optimizing
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Luminance Augmentation

Luminance augmentation consists of two steps:

I. Randomly rotate the hue as:

𝐼r = Frotatⅇ 𝐼o
h, λ , 𝐼o

s, 𝐼o
v

II. Adjust the global luminance as:

መ𝐼g = 𝐴𝐼g
Finv γ
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Aggregating Similar Patches

The left bucket is purple, the right 

bucket is red.

The left bucket is yellow, the right 

bucket is blue.

I. Merging image tokens corresponding to the same group to concrete the instance representation:

ത𝑍grp,𝑖
𝐿+1 = 𝑍grp,𝑖

𝐿+1 +
σ
𝑗=1

𝑁I 𝐴𝑖,𝑗 𝑊v𝑍img,𝑗
𝐿+1

σ
𝑗=1

𝑁I 𝐴𝑖,𝑗

II. Using the counter-color loss to optimize the grouping error:

𝐿ctr = − log Fsim 𝑅lag, 𝑅grp 1 − Fsim 𝑅lag
′ , 𝑅grp

− log Fsim 𝑅lag
′ , 𝑅grp

′ 1 − Fsim 𝑅lag, 𝑅grp
′
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Comparison with Language-based Colorization

Here are two glasses of green drinks on the table.

The man on the left is wearing a yellow shirt and the right one is in red.

Two women on the left are wearing coral colored skirts.
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Comparison with Automatic Colorization

Grayscale InstColorChromaGANCIC L-CoIns

The surfboard on the right is red.

A person with a purple umbrella stands next to the orange car.

The woman in the middle is wearing green clothes, and the woman on the left is wearing blue clothes.

CT2



Ablation

GrayscaleGround Truth L-CoIns

The flowers on both sides of the bouquet are purple.

The cup on the top right is pale yellow and the other two are red.

W/o LAW/o GE W/o CLW/o GA

We can see a green old-fashioned car parked indoors.



Application

1909.  "Central station."

1940.  "Three boys from 

Los Angeles who are 

looking for work in an 

airplane factory."

The man in the middle is 

wearing a gold coat.

There is a red house under 

the blue sky surrounded by 

green grasses.

A red car stopped on the 

yellow dirt road.

The boy in the middle 

wears a yellow coat, and 

the men on both sides 

wear blue coats.

1923. " Jewett touring car 

on mountain road ."

The two boys on the left 

are wearing green coats.
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