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Abstract: Faced with insufficient labeled data m'the field of video quality assessment, researchers begin to turn to self-
supervised learning methods,. aiming to learn video quality assessment models with the help of large amounts of unlabeled
data. However, existing sélf—supervised learning methods primarily focus on video distortion types and content
information, while ignoring dynamic information and spatiotemporal features of videos changing over time. This leads to
unsatisfactory evaluation performance in complex dynamic scenes. To address these issues, a new self-supervised learning
method is proposed. By taking playback speed prediction as an auxiliary pretraining task, the model can better capture
dynamic changes and spatiotemporal features of videos. Combined with distortion type prediction and contrastive
learning, the model’s sensitivity to video quality differences is enhanced. At the same time, to more comprehensively

capture the spatiotemporal features of videos, a multi-scale spatiotemporal feature extraction module is further designed to
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enhance the model’s spatiotemporal modeling capability. Experimental results demonstrate that the proposed method

significantly outperforms existing self-supervised learning-based approaches on the LIVE, CSIQ, and LIVE-VQC

datasets. On the LIVE-VQC dataset, the proposed method achieves an average improvement of 7.90% and a maximum

improvement of 17.70% in the PLCC index. Similarly, it also shows considerable competitiveness on the KoNViD-1k

dataset. These results indicate that the proposed self-supervised learning framework effectively enhances the dynamic

feature capture ability of the video quality assessment model and exhibits unique advantages in processing complex

dynamic videos.

Key words: video quality assessment (VQA); self-supervised learning; multi-task learning; playback speed prediction;
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