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Abstract

The colorization of grayscale films represents a temporal connection
that revives cinematic heritage, rendering it more realistic and closer to
current generations. This process is not limited to adding an aesthetic touch
only, but also reveals fine details that were not previously clear, thereby
enhancing viewers' connection with historical events and characters. This
has become possible thanks to the development of intelligent technologies
such as deep learning and computer vision. Nevertheless, the video
colorization process faces a major challenge of achieving temporal
consistency, a problem that receives significant research attention.
Therefore, the proposed work aims to colorize grayscale films while
maintaining temporal consistency, by reframing the problem contrary to
previous techniques and proposing an automatic colorization method based
on pre-trained models. The colorization models are trained using
Conditional Generative Adversarial Networks (Conditional GANSs).

The proposed work methodology is based on a progressive learning
strategy, which expands the scope of learning, starting from still images to
videos using continuous learning techniques. This contributes to
maintaining acquired knowledge while adding new knowledge, allowing
the addition and integration of time layers and the application of the sliding
time window technique to address the time dimension in successive video
frames.

The proposed color models were trained using diverse datasets,
including both a high-quality image dataset (ImageNet-1k-1) and a video
dataset downloaded via the Videvo platform. To measure the efficiency of
the proposed work, I used a set of quantitative evaluation metrics, including
the Peak Signal-to-Noise Ratio (PSNR), which achieved a value of (37.04
dB), indicating high quality in reproducing fine details. The Structural
Similarity Index (SSIM), which achieved a value of (0.975), indicates the
restoration of the original structure and texture of the generated color
image. The Color Distribution Consistency Index (CDC), which achieved
a value of (0.001089), reflects high consistency in color distribution across
successive frames. These results demonstrate the effectiveness of the
proposed work compared to related work, achieving high-quality
colorization that is temporally consistent colorization.
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