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[ Abstract] To explore the feasibility of using Al ( artificial intelligence ) three-dimensional motion analysis for analyzing the
influencing factors on the distance of ski jumping and optimizing athletes’ technical movements, a study was conducted during the 2022
FIS Continental Cup Beijing event. Sixteen athletes’ take-off phase motions were captured within a fixed range using Al-based three-
dimensional motion analysis system. This system automatically parsed the videos to obtain biomechanical parameters of the athletes’
take-off phase. By comparing the correlation coefficients and differences between manually processed data and Al-generated data of the
three-dimensional coordinates of body joints over time, the validation of the equipment for ski jumping was conducted. The multiple
correlation coefficient was found to be greater than 0.91, with an average difference value of less than 1.48 cm, indicating the
reliability of the system. Furthermore, a comparison was made between the technical parameters of high-level foreign athletes and
domestic athletes. Using ¢-tests and Pearson correlation coefficient analysis, the relationship between body posture parameters during
the take-off phase and sports performance was examined. The results reveal correlations between take-off speed and angles of ankle and
knee during the take-off phase, and between the final score and ankle angle during take-off, suggesting that Chinese athletes should
focus on achieving full extension during take-off and timing their jumps appropriately to significantly enhance sports performance.
Overall, the system demonstrated precise feedback for ski jumping technique analysis. Additionally, it enabled the acquisition of
biomechanical parameters from world champion athletes to construct a champion model, providing valuable training references for
Chinese athletes.
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Table 1 Presents the basic information and performance of the top 10 athletes in the 2022 FIS Continental
Cup and 6 Chinese outstanding athletes
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wol T 25 90.2 98.5 67.0 52.0 2.4 121. 4
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Fig. 2 Calibration configuration and camera

deployment orientation

e, R R SRR A ¢ K56, X A R
KATHEES BB BS RA WSS TG s sh B s
LA PR HE AT Kz R b A OC 43 B, SR H ek
SPSS27. 0 AT S T34

2 4R

2.1 Fastmove 3D motion Al Z%EN A ERE
REIE

X ELFE T 16 24 ALRR P Itz 2 53 A E 1 740 e
ARG A ST RN TR, 8 S AT B9 AR SE T A
g Ly TGN EERAE DN (i S PN o S vl et
AL FR- ] e A AH OC R B = T 0.91, B S
M2 5 N T & 82 E/0 T 1,48 em, BR
e ATHE R XYZ ABARAR A NAR TS i = HE A b
P2 22 (EE/N T 2.00 em(£ 2) .
2.2 Fastmove 3D motion Al Z% N AR EFSH

SER

2022 A E RSB PRAR T 10 4448 ) 5 Aflrh
FEIfE 751z 80 Bk 5 1 35 ST g (% 1), R EE
FRTEH A HEE (p =0.002) HESE(p =
0.001) ZEAME(p =0.032) M 755 (p <0.001)
it FORSSOK B AE R R 221 5 DL 53 Ry [ AR
BB BRIV A Bk AR A g [l U AR 7R
B, BE B B0 35 0 BN AR 43 1 5 i A EE 43 3
0.779 0. 320, 45 5 8 7R YL E 52 Bk B i S NS
PR 2 e B A B S S

XF 2022 AEJCRR I [ B 25 50 BRARSRAS T 10
4 B R AN AL RR B 1032 5 53 R 6 4% Hh A 75 AL RR i 0

*2 AIL4IES Fastmove 3D motion Al ZESZHEANEXT =
=Y ERET B 5 AT R B AE K R B EEXTLE
Table 2 Comparison of correlation coefficients and
differences in the analysis of three-dimensional
coordinates of human body joints over time using

Fastmove 3D motion Al
X Hli A bR Y Ak bR VAL

PRAE

- X EE, Mk ZE/ X Z1H/
&

/%%( cm g\ ﬁ( cm %%& cm

LTL 09999 0.15 0.999 0.16 0.9575  0.17
T 0.9999  0.34  0.9999 0.27 0.9608  0.23
Mgt 0.9998 0.43 0.9997 0.39 0.9873  0.44
L 0998 0.14 0.9998 0.18 0.9879  0.26
M 0,998 1.21 0.9997 1.45 0.9868  1.37
AF 0998 1.83 0.996 2.18 0.9868 1.76
el 0.9999 0.75 0.9997 0.84 0.9835  1.57
L 0.9994  3.81 0.99%65 3.69 0.9196  3.57
ZEE 0,995 413 0.9984 4.48 0.9234  4.97
S 0.999 0.52 0.9999 0.64 0.9559  1.37

ZEMAE 0.9998 2.21 0.9975 2.53 0.9636  1.12

ZEMIER 0.9997 2.1 0.9998 2.31 0.9833  0.48
£ 0.9999 0.36 0.9999 0.39 0.9775  0.87
FilF 0.9999 0.51 0.9998 0.54 0.9867  0.54
HF 0 0.9999 0.46 0.9998 0.59 0.9784  1.26
£l 0.9999 0.75 0.9998 0.65 0.9853  0.73
AW 0.9994 3.45 0.9964 4.85 0.9115  3.87
£l 0.9995 5.64 0.9975 4.65 0.9267  3.78
AB 0999 0.62 0.999 0.37 0.9787  0.57

FH4: 0.9998 0.35 0.9971 0.43 0.9885  0.84

FER 0.9997  0.55 0.9987 0.67 0.9978  0.65

B8 BORR HEAT H Sh AT, K452 ol B BT R
Bk A 2 FEs G 2 AR 1A S5 (K 3) . L3
AT, HHEORS 9E42 B BB T R ER A /N T (R R
48.98° +4. 65°) FEL Fiz 8l i1 (FH1h 55. 44° =
3.69°) , 25 FXF Lb 7R 78 B A AR s, 5 /N i B A
AT AW R 148 s RS (% 3) s 5 G = YEshiE
THHE R G 0T & B T 4 s s /N AR R A R AR A
TR ARG MR R, A R T B 1 A LA
FeAT B TRmEEAL

SEARE B B A H1 # S8 s sh R A &
PEGER A HT S, 5Bk G WS W A U S E AU
KB E LS TR IR N B M IT 46 W A B AR 5 5 e
RS R B B AH 6 19 Bl A SR A T8 B o B AT IR B
1, LRI AR 4R B B0 R R AR s s R B
B e BEAH G U B Bk 5 W 5 38 Bh 5L R R T e R
fIE S22 B S A T B [ 2R B/ N I AR B A
{132 3 B S A 5 5 O K, R T 3 A 8k I Bt K
i,

¥ Mk . www. stae. com. cn



DT A N TR RE =4z sh A R G Bk & 1 T H b i B H 2393

2025,25(6)
70+
60
o S50F
B
& 4ot
30F
’ —— WERREEER R
20f - — WERBEHR
e W BA
(a) BT U B VA MO b
120} R RERIE S R
- — FERFED R
100
o 80
Ty
&
40
20F

& «%* 4
(b) B BB 25 A5 5 HOR L.
t6or — RRE S R
- - FERFEH R
1401
120F

100}

FBEIC)

401 \

20F

(c) BENRZMELESSHN

K3 Az sl 1 5 b E L 75 s 3 LA T iR |
E BRI 2 B 5 I Z SR LSS RO T
Fig. 3  Comparison of action posture parameters between world
elite athletes and Chinese athletes (take-off starta,

take-off moment, departure moment)

3 Wi
3.1 Fastmove 3D motion Al RN AMEEEE

RUMEIGIE
I g R, Fastmove 3D motion Al R4t

HEkG S A Sh BT i AR SC T i AL A5 5 B[] 9
A e A N T A M A OC R 80 & T
0.91, =, A St th 4 5 AN TEHT i e k¢
TR XY A bR R IR S, O R EO R T 0,99,
TE Z Hebr 1 R I RAF AR TR A7 i A OC &R
BUKT 0. 95, X AT RE 5 ki F 4z 2 51 /%) & 3 g1
HX, AShbT 2 RN T i AT il 2 i 22 (5 i —
PR T A ROES  BR S A XYZ Aebrdh AR A
T A& 2Z R /NF 2.0 em, B0 UE T
Fastmove 3D motion Al ZGEHi e AR ST &5 10 HER
o 4 SRRV E T iz 3 5 B Bk B B ny w
], A 355 A e 1 BELAN A B s, Ko {00 B A S5 45 A7 7E 2%
PHB TR A I 8, sk G T I Sl AT ) AR G 1 A
SRR I AR IR 22 AR S A S AT S
N TR AR ST 05, = 4 A i) [1] il 2K B 38
R, T B OC T T Bk B W R I R B
K, 7 Bia 2 U R Bk B B PR B il SR R R
SRR BE R, X 418 580925 0 RS o 1 3 i — i AT X
TR BB B | e L 2RO T 48 N AR A g ) 2 e
Bk 510 T 1z s R RN 2 R 3R oA &
WA e I 532575

FARZEREGIE T Fastmove 3D motion Al R4t 1
Tk W T3 R S 337 5 B 8 AR G 1
SHEARRBERR T , 4 5 I SR S BT G
RS A SR AT IRAR A AR SCTT YE AR AR RS
B, HLAT 2% RS s AR HLE I, S BT Bk & i 5 4
AR
3.2 Fastmove 3D motion Al REEHRSBSIME

R YRz A

Bk 5 185 0 [z sl 5t | e iz B Al
XA i 5 A B Bk, H = Ah e
P XL 1 A BRI PR 3R 0 S e T A B 12 345 )3 e ) 4
R R SR X 1 RIS I R 4 DA B a3 A
T B ER , A RSN B Fastmove 3D motion
Al ZGEREBAR AP Mo S PR st h Bk 6 T iz 3 i
() SR VE R AR R AT 4l 4 4 A 38 o R Bk B B
BRI g e i AT 22 7 B kR B, Rk FE Bl
TEC K S B A T B, R DG Y BB AR A T AR, TR SR
R AR R R K Y 7GRS R E B AR X i
B AR 7S s 8 1) 2 vy 3 308 3 B g
U2 e 2 IR E NGO (oI WA B =1V 8
Wiz g G BB B B A AR X AN, B i B RO
A7 A SEET, A A T 70 R ke A b O AR B )
T A [ B 7 A 32 2 i A B A 02 1) B 1S T
fshi AR TR EE Y 2022 4F [ PR e
PRARH RIS 10 izl i S EE ) R B E

¥ F5 M HE - www. stae. com. cn



By ook 5 TR
2394 Science Technology and Engineering 2025,25(6)
£3 2022 FERSEMNEHRERMKREHIRIEEHZSHHNERBEXREDER
Table 3 Pearson correlation coefficient analysis results between take-off phase athletic performance and
kinematic parameters in the 2022 FIS Continental Cup
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r P r P r P r P
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