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Intelligent Agents Empower Posture Performance during Ski Jumping Flight Phase

ZHANG Yakai, ZHAO Mingyuan”
Harbin Sports University, Harbin, Heilongjiang, 150008, China

Abstract: In order to address the problems of experience dependence, lack of data-driven and personalized guidance in ski jumping
training, as well as the shortcomings of core competitive abilities such as insufficient aerobic endurance and inaccurate posture control
of ski jumping athletes during flight, this study explores the application of artificial intelligence in optimizing ski jumping flight
posture performance. Using the Coze platform to construct intelligent agents, three types of models are distinguished based on training
years and flight distance: beginner, advanced, and excellent, forming a five layer interactive framework; Track the competition data
and related parameters of Japanese athlete Ryoyu Kobayashi, process the data, construct an optimization model, and quantify the
relationship between key parameters and flight distance. The results show that the sliding speed is positively correlated, the torso angle
of attack is negatively correlated (with an adjustment of 3.124m per degree), and the optimal range for the V-shaped angle of the
snowboard is 10-12< The agent puts forward optimization suggestions according to flight parameters, which can make up for the
traditional training deviation to some extent, and then improve flight performance.
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(c) Ski V-Shape Angle and Flight Distance
Quadratic Curve Relationship
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(b) Negative Correlation Trend between Trunk Angle
of Attack and Flight Distance .
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(d) Model Predicted vs Actual Flight Distance

40 35

©°
=]
\

100 1no 120 130 1w

Actual Flight Distance (m)

El2 BEREXREASHSUTEBNXER

e AMARIE B ER, i Python £l
HUs B (nlE 2 Fos) . B e HAR R SRR R A AT HLAL..

BT 9 SREREREUE /A, JRUA6 2 Ju bk B YA R
Tl 2 EL O (Rl . REA A R S ERARENEZE, Hk
RINZ HILANER 2, HAMRWEER VIF R,
Fhr AL R EUR IE LA B TOKR, B T R Sh 2k
e R, HRREGIHREEAL, MAmWEERN P EE

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

0.625, X [RIAL & MARRE 155 AL MR & R 72
(T, TV A S e 1 A% 5 DR A 6 1) ) B SR B
BB, AR A R G ARk, Bk
Mg TR KT TRV RS A R
FII 2 e EAEER (LA 1. DAmHR AR &R 12k
SRR A TE L, @G B A &
Z-score FRMEALEE . I KT, JERA a=1.0 I

109



@f’ VISER

2026 7 6% £ 4

IHIE WAL BN FEA (9 S68d5) ROSLZiE i), 2 24
KI5 T, W€ 0=0.05, JCHEAR & H Bl 3 FE (p=0.001).
THUf (p=0.035) TR V B kI (p=0.036)
1) p {E$5/NT 0.05, BLALEE A F 556 p=0.047, R*=0.892.
%5 R*=0.689, D-W {H 1.836, ilF 7 HA (45 it2 &
EMEUEIR.

CATEERY = Bo + Ba X B HSE + B2 x KT B + B3 x
TRV BRA + By x (B V ELRA)2 (D)

F2 Z&MEEASTER

Ap B Friz Beta p VIF K
HOHI |-128.452| 45.321 0.021
TIN) ‘—ﬂ'i
B 5.281 | 1.032 0.725 0.001 | 1.125 [0.889
(m/s)
E1 AV

3124 | 1.215 -0.386 | 0.035| 1.083 [0.923
gt (0 )
E1 AV
Jefs k| -0.821 | 0.312 -0.913 | 0.036 0.754
Wo(°?)

BMNE R REER

: F(4,4)=4.283[p=0.047|D-W=1.836
tabr | =0892| =068 [ 4 P

WL 2 R, B S TR B 2 ILIE MM R R,
MRS 2 A AR, ISR V ERAS
e fy RIS A U B R 2R ok R R T
WHIZR KR A5, ZSHEERK BT A& WG, T
AMERIBE G S AT S EOE BT 5 R AR T« BhiEE
FERIZ 1SRN (B=0.725); EHR V R M — vk 2k
PRAGIX IA) s JRFBUA I R i T 3N (EFR RN, BT
FoHZAR AL 8 SRS 962 30 BANMEA I ZREH B T A, i 3E
FEAR TR AL STIE A o, LIRS (MAE=1.8m)
BERTEAER (MAE=4.5m) M,

2.2.2 BT RSN S M B RS R 5 IIGIE S

BT /R MA BRI R, B RN B RS N
RENSIE AT S R R AL T s KT TS A R AL
MET R E 2-5° , DIEEESRTE RS SRy
B RIS T A REERRI I TR VOB
N 19.6-25.6° AL ZE 24-32° , i B KA R X AR
BTHTH 1 2K 2-3 1% 2480 30.7m/s Bl i B R e v RLAT
] J5 SRAZHRIE 7, ORI E 75 4 v 42 ) 28 2 DA SE I BN B e 4K
FEAs DRI AS B A5 AT TR, T 45 4 2 1 I 3% i
HEARFE— BRI KT AL ST, REE ATRL R T .

NVE M ZASARAG H AR, B RRAA ST X M b 1] 5 2 48 B2 1)
GRS %R

(1) B jsilgh: & 6 e,
PUH ISR, O IRRE &, AR H R A%

110

RKIJo BT BEh)I g E W S I, & BRI Zhn b
FPKZ I |], (%0 S RAE 3-6 N H WIRTH 25%-30%.
FaE MIAZ 0 7 B mT /b AT I AR HR IR RE R B, R e A
RATRI.

(2) BRI 2 25 B 6 IR 553045,
4K S B R 5 A RN B RE D I R R R A
70%-80% KA ST, RG24k 1-2 RIGWKE HEE . 3XFl
WA AR B TE 4-6 N H NHRTH 20%-25%, A 4K
B Bkahae, K RATHER .

(L ABINGr: B 7 I 2 IR EERAUAR I 25,
454 NIRS. SEMG AR SEIN [ i A58 . 3 g AR 415
B E) AR KT B Rl A5 22 BT =, )% 2
HIALA AR, RIS AT R AR R

(4 MRARKTIINGR: 5 H 5-6 i KRB,
PRTFB LI T RSB AR A I 28 18,
THE I I 25 = A& S RE T, EE BRI RE VI 2R 2 IR
FERCIRAS . 4 3 N H RGNS, 8 3h BB RE )
FITE, dEmiEE TP BRI AR E T

TR A, R AR RO ZR R DO e 45 3
HEAT AT B L, T 56T S0 -0 22 4 - T C e
(i B i e . BRI S, B R AL 16 BEIX JR){H
TRATBE B AR IR BT, 2 Gl S W i) R 15 ok R
Bl mZS SR V BRMEEER L MEESH
R B AN T SR S P X T B, T e — 254 1] R 2 9
AREEHIA R B L T ) EIHEA L, H5 7 VLA
Wbk e R TR SRR R T 77 % .

3 it

AR EMIZ B T K5 E M AT RS R 6
W, 4G AR/ SR FREEE (B, KT
Bif. SRV B MG THEED, B RIRITRSH
U ] U T DA S5 R A T B, ) S R 1) RAT P B TLAS Y
SR ESE: PEERES TS 2 EREIELR,
RFTMA R IER R, FRV I 26 U Bk
MR R LI AR T BRI 2-5° TV ALk
AR 24-32° SE I CARA T 1), FFER AR 2 2 B2 I 25
TR, —EREE YA T RG0SR 2, ETSIE T8 6
IS (9 2801 o AR SRR 58 7 Ak 5838 3 ARG 5
BT H, X R 2R AR AR R )| S 2 e —
— N =R, X 0.4° HIER T A AR Ak B ok
3.Am KATEEESHRT, MCSOREANGRRIE 2 b iE A A Y 2
P RER . 5 SRKE T R o) SCILRE AR R
TR LB FR, 58 REXEAR, BKTFHIZ

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



e FLF

JOURNAL OF STRENGTH AND CONDITIONING SCIENCE

@" VISER

B BRI S %, T B e A B ek e
OGP W

MR R ASCHRIUHE IR AR T @2 Sn& T e
25 5 I8 FI PR, TAE TR TR BN ANBR G T
T RATH BON SRR T AT 1, R AE BYA BRAE S RITS 4,
SO AR AR 22 B PRI | R S it SRS
ARSI 207 AL, T IR R TE — B F2 R L iR
A TR N, IR R MR E R . 5
BEE R, A SCAAAERC I L 5t Ho—, FEASR
JEED T B —mAKFiEa) i, WHassit e /E Ak
WA B AR AR, A B BT EA R ARKFE3)
B T TP RS HMOR A TT 3R S PR  HE T b FE
AT 8 32 B MG B2 L 85 % AR S DN B R 22 B s L =,
AT RILERA SN BT . KT B SRV A
Ffhh, ERBINE. FhL. BN 2 KR ILFEE
e JEEEWTFUHRAEY KA B R L, 2PN
IR AR B S 1 BRER R, AR THE R AR e Ve S e
e

[5E3C#k]

[1]Sun Y,Wu C,Gao L,et al.Study on technical movements’s
spatial and temporal characteristics of women’s ski jumping
to utilizing Al in 5G network for data processing[J].Journal
of Mechanical Science and Technology,2022,36(5):497-502.
[2]Puumala R,McPHERSON M.A kinematic analysis of the
flight phase of ski jumping[C]//Thirteenth International
Symposium on Biomechanics in Sports.Reykjavik,Iceland:
International Society of Biomechanics in Sports,1995:13-20.
[3TYAMAMOTO K,TSUBOKURA M,MATSUZAWA M et

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

al.Visualization of information in ski jumping and its
utilization[J].Journal of the Visualization
Japan,2020,40(157):18-21.

[4]Schulthess L,Ingolfsson T M,Huber S,et al.A leap into the
future: Towards an augmented reality learning environment
in ski-jumping[C].ETH Zurich Research Collection,2024.
[6]Zhang L,Li XWang X.et
biomechanics in the flight period of ski jumping: Influence
of ski attitude[J].Biology,2022,11(5):671.

[61ULHE 6 M M 2, % 22 T 8 BN Bk 608 S WATH
BUAE 12 BU £ [J]. & Gt 17 2 % 4%,2023,35(9):2035-2044
[7]Ferjan M,Meznar M,Jereb E.Ski jumping - talent battle in

Society of

al.Performance and

a learning organization[J].Organizacija,2013,46(4):119-129.
BT #H = £l &% KEk G RFEZAN L EIK
5% FA R[] 4 KR E #42,2024,14(23):190-193.

[O15K & F = & 77 K F ETE , + B A F 4 [N]. 71 3k
ii,2022-02-19(004).

[10]Virmavirta M,Kivekas J.Individualized biomechanical
modeling

improves ski jumping distance

prediction[J].Journal  of Sciences,2023,41(15):
1689-1697.

[LL]5K A%, 40 8 3, ¥ 48, % . 3l 1 2 A8 3¢ b B B2 3 57 vk
EERTFHREMRRRAEAAE WO T ERFTH
#,2023,59(9):3-12.

EEEA: KEF (2003—), B, Wik, FEBEA,
REES, BRERTFER, ARFTHE: FRETF;

THEIAEE: BT (1976—), B, Wik, ERITEILA,
M, B3R, BEWEAYF, ARTH: FREFF.

Sports

111



