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Element Recognition of Step Sequences in Figure Skating
Using Deep Learning Model

Axino ITwatal'®  HirRoNO KAWASHIMAZ2 TaDASHI OKOSHI? JIN NAKAZAWA!

Abstract:

In figure skating, all the performances are scored by a complex combination of judging results of each element.
Therefore, the possibility of subjectivity of judges is considered to be a problem in scoring. In this study,
as the first step of supporting the improvement of scoring, we use a deep learning model to recognize the
elements of a performance. In this paper, we focus on the step sequence, which is one of the components of
figure skating, and propose a model, SkateNet, that can identify the elements from the video clips. We also
make a skate dataset from figure skating movies we collected. In our experiments, we recognize elements in
each frame and evaluate the accuracy of the model. As a result, we found that it is important to remove
the extra information such as background as much as possible because it is difficult to estimate and identify
elements from the original video. It is also found that more detailed coordinates of the lower body joints
would improve the accuracy of the estimation.
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4. SkateNet
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. 74X aT AT — bOBE A, S YD H U G
BESNCE, T VR, BlE, a—F, FHLEDR%
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Seq Length | 7 72 | AlMis—% | 7AT—X
sr#l7s L 13 94,308 46,977
12 38,394 14,799
50 13 479,700 180,150
12 187,800 41,100
100 13 861,600 398,100
12 358,800 41,400
300 13 2,142,900 916,200
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500 13 2,610,000 1,288,500
12 46,500 18,000
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RER 1 : DEIMBDLE

r#|72 L, 50, 100, 300, 500 7 L — A Z & IZE)E % 5
LG EDE 5 N8R = TENENEE M Z4T > . W
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R4 1377 ANFUBIIHE. K5 1277 ANFICBT DHE.
AN Seq. Length  Batch Size | ¥&E (%) A Seq. Length Batch Size | k& (%)
PAZFN SR L 1 2.8 VAZENN DL 1 12.1
PAZFN 50 32 18.5 VAZESNN 50 32 16.9
PAZaFN 100 16 34.0 VARSNN 100 16 18.8
PAZFN 300 8 51.9 VAESNN 300 8 23.2
AN 500 4 51.3 AVESNN 500 4 6.9
7 L —2 (OpenPose) 300 8 55.4 7 L —2A (OpenPose) 300 8 22.1
BRI (&28) 300 256 51.8 BAE R (28) 300 64 17.1
BE AR (L2 5) 300 256 51.4 BRI A (L5 300 64 14.6
R ER (FEE) 300 256 53.4 BRI (F5) 300 64 17.4
5.5 R Ty Db EENEL Zo7-. 2D, T—X

EER 1 OFERTIE, BE%EZ 300 7LV —ATHELEZD
DOPREEENEL, 1327 FANFETIE51.9%TH -7z
(X 4).

EER2D (DM 75 2A%B\WE 12275 A5HETH
232%¢&, 300 7L —ALTHELZEDNREBENEL
ol (R5). TLUAVNIEOKEETIZ13 2 A0
£ 12203 ARHOIPHEENGL LBMEAVDHD.
DOHT, 137 7 AT [0 2%, 1220 7 AHHET
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