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Abstract
Coloring contributes to the development of children’s artistic and cognitive growth. This research

introduces a real-time interactive framework that employs probabilistic diffusion models to
colorize children’s grayscale artwork. By combining implicit structural guidance from the artwork
with user-provided color scribbles, our system enables intuitive and dynamic coloring. The
framework is optimized for low-latency performance and delivers instant feedback that fosters
creativity. Extensive evaluations demonstrate superior structure preservation and color accuracy
compared to existing methods, making this system a promising tool for educational and creative
applications.
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