fE EBREATRACE  in Athletics of JAAF

DEMEEARRRE LIRS Bulletin of Studies
52074, 182-189, 2024 Vol.20,182-189,2024

AARANB A BSEFICBITAT7 = 7HOMER IO 7 +—AFF v b7 +—AIC
K D EHAME & = OINHEEE - 25 fAEE &I XD HEEME & o ik

=i ORET Y Rk ®RAE?Y BT oBw? % EY BE EHY LE an?
EEESY A HEYR® Ak B /3 7Y
) MO T 2) EvAR—YES L2 —  3) BAKE RS

4) BEEERST: / JURRFRERE 5) I U A PR/ B ERZER S
6) kX theet—v a7 yr 7)) Fh@ERA&tt  8) BERATE AR

Comparison of ground reaction forces of Japanese male race walkers between measured from force
platform and estimated from angular momentum and acceleration of whole body

Koji HOGA-MIURA" Takeo MATSUBAYASHI” Takafumi KAGEYUKI” Haruhiko GOTO”
Masaaki SUGITA” Takane SATO" Naoki TAKAHASHI” Tetsuya KAWAMUKAI”
Fumio IMAMURA” Takayuki TANII"

1)Otsuka pharmaceutical factory Inc.,

2)Japan institute of sports sciences,

3)Nippon sport science university,

4)Shigakkan university/Graduate school of the university of Tsukuba,

5)Ibaraki Christian university/Graduate school of Tokyo Gakugei university,
6)Emotiontech Inc.,

7)Fujitsu limited,

8)Physical training school of Japan self defense force

Abstracts

This study aimed to evaluate the estimation method of ground reaction force (GRF) and center of
pressure (CP) of support foot during running as Hoga-Miura (2022) on race walking. Seven Japanese
male race walkers participated to the experiment of present study during training camp of race walkers,
running along 50m-walkway on their own speeds for their recovery training with running. Force
platforms (1000Hz) which were mounted on the walkway measured GRF and CP during running.
Vicon-system (250Hz), set up on the walkway, captured three dimensional coordinates of body marks
in order to calculate the position of the center of gravity of whole body (CG) and other parameters of
kinematics and kinetics. From the estimated center of pressure of support foot at the midpoint of their
sole (eCP), the acceleration of CG' and the angular momentum about CG, the ground reaction force (eGRF)
was estimated by using the methods of Hoga-Miura (2022). To evaluate the influence of estimation
to other valuables, joint torques in lower extremities were compared between measured (7RQ) and
estimated (eZ7R(Q). Statistical parametric mapping (SPM) were used to conduct non-parametric paired
t-test between measured and estimated variables (GRF vs eGRF, CP vs eCP, TRQ vs eTR(Q). Along with
the practical quick feedback methods on the training of elite athlete in Japan, this study focused on the
parameters in sagittal plane. CP and eCP were significantly different during the almost entire support
phase (p < 0.05). Also, GRF and eGRF were significantly different during the almost entire support
phase (p < 0.05) both in anterior-posterior and vertical component. However, in the joint torques at
ankle and knee in sagittal plane (about lateral-medial axis), there were not significant difference between
TRQ and eTR(Q during almost entire support phase.

— 182 —



1. AREEM

BORENCB T 5B EN b 7HEE O A
FAI =T AFRBICBE L TCOT =X 7 4 — KKy
X, ZIIED (2024) IcBWOHE SN Lo lce
HRESENOHEE LB AIc k> THEESh
B 7 Ik > TIThh T b,

SEIE (2024) T, TOHEOKRFED =D
T —AT Ty N7 F—LIC L DHERMMER T EF
IhBEHENEE ML BRREE LT, 25
HEE) R DHEE L2 i 5 (558, 20005 =132,
2006, 2020, 2021, 2024, Hoga-Miura | 7>, 2022)
WCEVEH LB vy EokiBNfThbing. £
OFER, HE R I HOW TSR E T ARSY, Bk

MRSy & b IS FERME & HEEAE O I B 7R 203 3R
HaKIZhiz> THRLNTD, KR O RRmANO
TREBEER b L7 2o TiE, EHEIME & HEEE ORI
BERENRBDONRWRENZL Ao, £0D
7=, BMEOUEE B LIza—F 7k, o
NERMA 5 Z & TIREZ S 2D Dh ) OF (F]
L, 2005; 7, 2017) I[CHNREHLE SNDFRT 4
I ABEBIC K DBEE OIESHTE 7 4 — KX
WCBWTAHESRTIETHD Z EnMEsnz (2
1E75, 2024).

OGN FRE, B EFEGERE ICBWTEAIZ
2 (1999) RPIHIFED (2000) (ZFTF D oM IX
HHHLEOD, ZIETL—AHROIFHBIE v
ORHETIFEAEREI TR, LnL, BB
iRV T DAT 4 TRADIRT F—< 2 AL DRE%
mE, PRIFFERFOBMIEDO X X T 4 7 AZEHIT K

LEHlN Z AN ETELSMESINTETNDZ &
5, L—AHIZEHT D P vy OB HIEL—
ANT = A il T2 9 A THETH A ).

T, ABFETIE, ZiEEs (2024) THE S
NIZX 2T o4 7 A M E D EME T OMGEL
THoZ2x2HME L, BiAMEE ZEME T 55HE
\ZE DT r=r 7otk O & FEEED
R IEROIEZIT, FEONBHER X O 5 f5E
BENOHEE Lo ) L Ol a1t o 72 £,
IR IRE L2 G b 5 ) & HE e i SO0 & 2 T RA
NV 7 OB &g S 1T - 72,

2. A&
2.1 XIRH

TR BE TSR E 25 &5 BHAR NS5
WHE 74 L U7, Table 1 IO XIEHE O EIKRTIE

A Sl & AR 22 TR LTz

AAFFENE, AEMEEAN B AR EFiHER & ET
ZR—=Y B 2 — O S LT, A
v —mHEEROKR KRES H 2021-
017 &) =B/ ETHEBINZ. E-FANIIAMIE
O EM, FHUGER S NZEHIFICE Z Y 9 % fakk
P 1o T, OEER X OERRICTHOICHEA L
72 kT, MU HHBLOEBCCRIELZETOD
Tl L7z, 7ed, FEBUTALETEAN B ARFEZE M
A ORI LAHME B 5 (SRS B TE L T
WD IR 33 S T

2.2 T— X

EEITRNICEE SRR 3 kot BERER
> A7 A (Vicon Nexus 2. 10, 0xford Metrics fHil)
ZHWT IThb., ERIZEL I 7Y v 7
Wk a 250Hz & L, *I5RFE DGR A 34 FEPTIC AR
IR~ — 1 — Z Bl L T8 OJEFET — 2 Y
L3N, Fio, ERITE K 50m OBTEE & X4
BOHL Z L TITONTEN, FEREIEE O 221X 3R
HATO A B — Ry BRI 40m HUSICRRE S, JEREIY
LLERRFICHE R D ZFHRTE D L9, BET —
A DOIWEZERNCE 2D X 912K & 90cm* 1§ 50cm D
74— A7 7 > Kk (Kistler force plate 9287C,
Kistler #:81) 78 6 HrHER &4, &t 5mdOcm D X
MCH IO 17— 2 mN 7 ) o T JE
1000Hz THHAI - IEE ST,

AWFFETIE, For=v7, BESHT, Abha—
(VAN === TREOAE—R), mrJH
FL—=27 (20-40km FREED h L —=" JFD A

E—F), L—AXR—RA, HFKRKAE—FK, ©6fEHE
DAL — RTORBEEITo7-. AFEETIIT =
VIR OBORE LT H.

2.3 T — X ALEE

INEE U= io R~ — ) — A 5" — & /25 Plug in
Gait ET M Lo TR SN HIREES 25 5%
ANWTRBEDOHENY 7T A TS
A, AelE (1992) O HIRIEMEGHEZ AW T, &
Bih O RE O FIRE Ry OIEMERECES L O2g 0
BOMENEHINE., EHSNE2OE O E
DL, REEOC Ko CELEE, EOIEE N
BHEANTIED, BITAE—FR, EvF, 2ALTA
R7pEORT v TEHMNEH SN, 52, B

N L OB AR TR oy OIEMELRE D) DIT 2 O f5#E
FENE SN,
Murray 17> (1983) 1%, AT D HEH K /)

— 183 —



a) Y-component of Center of Pressure relative to Right-Heel
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b) Y-component of Center of Pressure relative to Left-Heel
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Figure 1 Mean value of measured (CP) and estimated (eCP) center of pressure

during normalized support phase WV = 7)
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Table 1 Properties of Subject W =17)

Personal Best on 20kmW

Age (Yrs) Height (m) Weight (kg)
(h:m:s)
Mean 24.6 1.72 59.9 1:20:11
+ + + + +
SD 1.3 0.04 4.4 0:01:27
Table 2 Step Parameters (V = 7)
Step
Speed Speed Support Flight Step Support Flight
Frequency
(m/s) (m:s/km) time (s) time (s) length (m) length (m) length (m)
(Hz)
Mean 4.14 4:02 3.08 0.18 0.15 1.34 0.72 0.63
+ + + + + + + + +
SD 0.26 0:14 0.06 0.01 0.01 0.08 0.04 0.06
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a) Z-component of Ground Reaction Force (right foot)
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b) Z-component of Ground Reaction Force (left foot)
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Figure 2 Mean value of vertical component of measured (GRF) and estimated (eGRF) ground

reaction forces during normalized support phase W = 7)

a) Y-component of Ground Reaction Force (right foot)
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Figure 3 Mean value of

measured (GRF) and angular—-momentum-estimated (eGRF)

b) Y-component of Ground Reaction Force (left foot)
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in anterior-—

posterior component during normalized support phase W = 7)
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a) Ankle joint torque (right)
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b) Ankle joint torque (left)
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Figure 4 Mean value of lower limbs joint torques in sagittal plane of calculated from measured

(TRQ) and angular-momentum-estimated (eZRQ) ground reaction forces during normalized

support phase (V¥ = 7)
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