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Thesis Summary

In computer vision, action quality assessment (AQA) tasks evaluate video action quality and can be
applied to sports performance evaluation. A common application is the prediction of final scores
from entire figure skating programs. However, no previous studies have predicted individual jump
scores, which are important to competitors due to high competition weight. Jump scores are
calculated by the sum of base values based on difficulty and grade of execution (GOE), indicating
performance quality. Therefore, performing high-quality jumps to achieve a high GOE is crucial for
winning competitions. However, the GOE criteria are open to interpretation and clarifying the
factors influencing jump quality, and developing a prediction model benefits skaters and coaches.
First, we proposed a handcraft-feature-based model using the 2D Direct Linear Transformation
method. Second, we clarified the differences in visual behavior between skaters and judges and
proposed a deep learning-based model with information reduction utilizing the expert's gaze.

Chapter 1 summarizes the background.

Chapter 2 outlines related work based on the three points for consideration.

Chapter 3 proposes a machine learning model to identify how kinematic features influence GOE.

Specifically, we obtained the double axel jump's horizontal distance, vertical height, and landing
speed in the ladies' short program at the 2019 World Championships. The results demonstrated that
greater horizontal distance and landing speed compared with vertical height and greater horizontal
distance compared with landing speed contributed to higher GOE. Although the approach in
Chapter 3 uses features and models that are easy to interpret, the handcraft-based features meet only
two GOE evaluation criteria, and creating features for the remaining evaluation criteria would be
challenging for humans.
Chapter 4 proposes a model that can consider comprehensive evaluation criteria by adding
broadcast video to the input feature. Although the video contains unnecessary information, human
specialists can visually reduce information when evaluating jumps. First, we clarified the eye
movements of judges and skaters and proposed a model that uses the specialists’ gaze location.
Results showed skaters focused more on the face, whereas judges focused on the lower extremities.
Both specialists’ gaze locations were applied to the model, demonstrating the highest accuracy. The
model outperformed specialists’ predictions, and the baseline model indicated that combining
human specialist knowledge with mathematic model capabilities can yield higher accuracy.

Chapter 5 summarizes the results of this study.






