
What is the problem? What has been done earlier?
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Earlier methods of image colorization include:

1.Manual Techniques: Users provided color hints or manually 

painted over grayscale images, which was time-consuming and 

required skill.

2.Image-Based Colorization: Techniques matched grayscale 

patches to color image patches to transfer color, often using 

example-based methods.

3.Optimization Approaches: Graph cut methods formulated 

colorization as an energy minimization problem to find optimal color 

assignments.

4.Statistical Learning: Early models used training datasets to 

relate grayscale intensities to colors but required extensive tuning.

5.Machine Learning: Techniques like Support Vector Machines 

and Conditional Random Fields aimed to predict color distributions 

but struggled with complexity.

6.Early Neural Networks: Basic neural networks attempted 

automation but were limited in capability due to shallow 

architectures.

•Challenge of Automatic Colorization: The paper addresses the 

difficulty of automatically colorizing images.

•Controllability: There is a need for colorization methods that allow 

users to control the color output for various elements within an 

image.

•Editability: The solution should enable users to make iterative edits 

and modifications to the colorization results easily.

•Diversity of Results: Achieving diverse colorization outcomes is 

crucial, as different contexts and objects may have multiple plausible 

colorings.

•Limitations of Traditional Methods: Existing methods often fail to 

produce vibrant and varied colors.

•Issues with Color Generation: Traditional algorithms can lead to 

muted or grayish results, particularly for objects with a wide range of 

potential colors.
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What are the remaining challenges? What novel solution proposed by the authors to solve the problem?
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Remaining Challenges in Image Colorization

1.Limited Diversity and User Input: Existing methods often cannot produce diverse and colorful results without extensive user input, making 

the process labor-intensive.

2.Semantic and Structural Alignment: Achieving semantic and structural alignment in the generated colors is challenging, which affects the 

realism of the colorization.

3.Instance Awareness: Ensuring that colors are applied correctly to individual instances within an image remains a significant challenge, 

pivotal for realistic results.

Novel Solutions Proposed by the Authors

1.Framework Components: The proposed framework includes an Imagination Module and a Reference Refinement Module.

2.Reference Generation: These modules create reference images that are semantically similar, structurally aligned, and instance-aware.

3.Guided Colorization: The Colorization Module uses the generated references to guide the colorization of black-and-white images.

4.Improved Results: The approach achieves controllable, editable, and diverse colorization results, surpassing state-of-the-art methods.

5.Human Inspiration: The framework is inspired by human imagination processes, enhancing the naturalness of the colorization.
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