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TP, UABABFHRINGEHFIFEREEURE, R AR FER 18 LA — 2 W REBGHF, ARk
RN E R 47 (walk). BF (trot) #2188 (canter) =#$ A3 fit4, @idaFa (L3) 54T (T8) etk
B IMU #RERE= ik B 5 AR EHE, FRIGITHMAE (RMS) REFFZ#K (CV) SRz EdFi, 418
T, ARSEFHTEEERFRIMEFYEELE L7, A Y BRI, RMS R CV £ 2F &A% (P<0.001);
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Research on IMU Gait Adaptation of Rider's Core Stability Strategy in Equestrian Sports
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Abstract: This study quantitatively analyzes the pelvic trunk stability characteristics of equestrian riders under different riding gaits
based on the Inertial Measurement Unit (IMU), in order to provide objective basis for rider technical training and scientific evaluation.
Using a convenience sampling method, 18 riders with certain riding experience were selected to complete three gait riding tasks: walk,
trot, and canter in a standard equestrian training environment. Three dimensional acceleration and angular velocity data were collected
by placing IMU sensors in the pelvis (L3) and torso (T8), and root mean square (RMS) and coefficient of variation (CV) were
extracted to characterize stability characteristics. The results showed that there were significant differences in pelvic and trunk stability
indicators under different gait conditions. As gait intensity increased, RMS and CV showed a significant upward trend (P<0.001);
Cross site comparison revealed that all pelvic indicators were significantly higher than those of the trunk (P<0.01), indicating that the
pelvis plays a major role in regulating movement during riding, while the trunk remains relatively stable. Research suggests that
changes in riding gait have a significant impact on the posture control of riders, exhibiting motion control characteristics of pelvic
adjustment and trunk stability. IMU technology can effectively achieve dynamic monitoring of rider stability, providing a feasible path
for optimizing equestrian training, preventing injuries, and evaluating skills.
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A RIS e A B vp (1) 3E 208 sh B, JERE S S ik B
PR BB BN SRS, Bk, R IMU BE A
WA TR FH S P AR AR, o T 2 g 5 e it 72
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AR R HE N E R, DDA (walk. trot,
canter) {EASEERIA R .

SEEGTE 40m X 20m FrifE E 4 S AR LR35 EAT MR
Ly 3L, 5 8~12 %, WA RGN ALE
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(CV) B REH T mkah .

*1 TEBRSTTHFERREMER

fRbR AT b jediil F i P {E
I RMS (mis3 0.82+40.15 1.4640.21 1.9840.27 52.37 <0.001
FHIEE RMS (Fs) 18.643.4 32.845.1 45.246.3 47.15 <0.001

Y 0.2140.04 0.2940.05 0.350.06 31.84 <0.001
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2.3 BREFRFREHERLEER

NRE— 25 43 BT AN [R] S kS 75 B R 3o 2 o R
B, ST E &5 IR 3 B bRk AT . ik 3
Fis, EFTASEFMT, BREIINEE RMS 5 fid
RMS )% & T+ (P<0.01).
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T2 26.2%. 30.4%F1 28.6%, it @£ 5 it fi
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*3 FRSERFEEEFIEEDAE

B | HAL | nEE RMS | fEE RMS cv
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v T 1.1240.18 25.644.3 0.25+0.04
- EE 1.9840.27 452463 0.3540.06
it T 1.5440.23 36.745.5 0.3140.05
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BT AL, (R AT T30 2 I L T 1) A
AN RGSE AR 2235, Haz gl i 5 i Fe 2 B B 1 i 14
Pho BRI, BB S IR T Z AR AR, i
iy A5 3R] 58 R s e v R A S R 55
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