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Abstract

Recent advancements in artificial intelligence have enabled the development of sophisticated
algorithms capable of automatically colorizing black-and-white videos. This progress offers
exciting opportunities to revitalize historical footage and provide content creators with powerful
tools for visual storytelling. These techniques leverage deep neural networks to analyze and
understand image content, detect visual patterns, and infer plausible color information—paving
the way for richer semantic interpretation in computer vision. While most prior research has
focused on image colorization, the application of deep learning techniques to video colorization
remains relatively underexplored. In this work, we aim to bridge that gap by demonstrating that
modern image colorization methods can be effectively adapted to video frames. Our solution
aligns with current state-of-the-art approaches showcased at the NTIRE 2023 Video Colorization
Challenge. Specifically, we investigate the use of diffusion models-powerful generative
frameworks known for their success in image and text generation. In our implementation, noise is
gradually introduced into video frames, and a U-Net architecture enhanced with self-attention
mechanisms is employed to predict denoised (i.e., colorized) versions. The model is trained using
the DAVIS and LDV datasets. Experimental evaluations comparing the predicted frames with
ground truth across several quality metrics-including PSNR, SSIM, FID, and CDC-show
promising results that validate the effectiveness of our approach.
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