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Abstract:

Action Quality Assessment (AQA) is an emerging research problem aimed at
providing automated, objective evaluation systems with broad applications across
various domains. Most existing methods only predict the overall quality score and,
due to the lack of fine-grained labels in datasets, are unable to evaluate the sub-stages
of an action or provide detailed feedback. In this research, a novel framework for
multi-stage action quality assessment is designed, focusing on model interpretability
and the modeling of intra-action temporal dependencies in competitive sports videos.
Employing a weakly supervised learning approach, the proposed method first divides
videos into semantic clips comprising sub-actions and extracts their features. Then,
by introducing a sequential pseudo-subscore learning mechanism, it models the
causal dependencies among different stages of the movement. Unlike previous
methods that assume that sub-actions are independent, the present framework
incorporates the physical continuity of the movement into feature representations by
injecting information from the preceding stage into the current one. Ultimately, a
multi-stage score regression model is employed to predict subscores and provide
greater model granularity. Experimental results on the UNLV Diving dataset
demonstrate the strong and competitive performance of this method, achieving a
Spearman’s rank correlation coefficient of 0.90. Furthermore, statistical and visual
analyses demonstrate that the subscores generated by the model are highly consistent
with the judging criteria of the International Swimming Federation (FINA),
effectively reflecting crucial stages such as the "Entry" in the final assessment.

Keywords: Action Quality Assessment, Temporal Semantic Segmentation, Pseudo-
Subscore Generation, Multi-Substage Score Regression, Sequential Dependencies.
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