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Experiments

1. Separate quality and difficulty

Method MSE (}) | Sp. Corr. (1) Method Order-Insensitive Precision
CoRe** [25] (2021) 23.50 0.66 (1:1 Assignment) (%)
Element List Base V.alue Lookup GDI:E;* [ 3] (2022) 33.60 0.69 Ours w/o Ljsgr 12.5
(1) Triple Flip + Double Toe (difficulty) TPT [_‘ ] (202%) 27.50 0.57 + Lpeak 3.6
Loop Combo, (2) Triple MLP-Mixer** [21] (2023) 19.57 0.68 o laic 32.1
Lutz,..., (7) Spin L3/4. PRED GOE SGN [6] (2024) 19.05 0.70 E‘" = 33°9
(quality) l Base Value Lookup (BVL) 19.53 0.76 + LISR '
I 2 GDLT (2022) [23] w/ BVL | 28.52 0.77 + L1sr, PTois 37.5
] ] Ours 9.34 0.84 + L1sr, PTyt 42.9
o = = GT Base Value 12.03 0.91 + Lisr, PTjoint 35.7
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) 0 5 Table 1. Scoring evaluation on Fis-V. Table 2. Implicit segmentation evaluation on
Ny 1. Prior methods don’t outperform using Fis-V test subset.
Score difficulty scores Implicit segmentation regularization improves the
2. Our method significantly improves over ability of queries to attend to actual elements over
2. Interpretable scoring SoTA in both score precision and ranking. background transitions
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Flying Camel Spin Combo Pt. 2: Triple Toe Loop (Downgraded)
' Predicted GOE: -2.997

3. Explainable scoring

Ground Truth COMBO GOE: -0.9

cross-attention distribution < LISR Transition Predicted COMBO GOE: -1.169

element element 1. Orthogonality GT TES: 35.69  Predicted TES: 35.50

query #1 query #2 2. Peakiness Figure. Score prediction on a video from Figure. Edge case - two queries might attend
Fis-V. Half of queries attend to transitions to the same element, however, this might be
which are difficult to discern from elements. due combination jumps.

Conclusion

We showed a new, interpretable, well-performant mechanism for action quality assessment in figure skating.
It relies on a well-defined rubric of criteria for figure skating elements, and an implicit segmentation
approach to obtain element-level scoring. Our approach is a first step in using freely available, structured,
language-based resources for improving interpretability in figure-skating scoring.



