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Verification of the usefulness of the wearable inertial sensor for

measuring the elbow valgus torque during pitching motion:

A comparison with the motion capture system

LA 5%, BT RE L2

F— « 77— K ! Pitching, elbow joint, evaluation
BerkEpte, I BAEN, SEAm

(BEE) AWROHMIE, 775 7 WVEME+E » Y (Wearable Inertial Sensor : WIS) & E—3 3 ¥ F ¥
7F % ¥ A7 4 (Motion Capture System : MCS) Tl U 72 ¥ EREIEH O BAEIAM - v 7 il % Lk
HTHZETHL. WRIE, RO WREHEGET 15 4 & L7z, HBESK by id, WIS & MCS
ZIOCREHCEHIL 72, IR hHEkE Lz, WIS THW 2B MV 2 S o7 7
r—varEHeTREN L MCS Ti&, B F i & 0 IR RSV O BIEiS R v 7 2 50
L7z, ZoiE%, WIS & MCS o MHRfRENIE, Z1h24093,096 TH-o72. F/z, WIS THHUIL 72
I BEERAZR R BV 2 1E MCS ICHEEE L C, F3 76N/m B RIEMEZ 7R L7z — /T, ENENoflleEikism
WA B B BER DD - 72 (R=0.54, p<0.01, 95% BIHX M 029~0.72). ZhH kD), WIS TEHML 72

IR BIERAM R bV 271, MCS IZHART, KIETH - 7288, HIEkHIC BN % - 72,

#E (L&)

I BN IR O ERBE I, S F SRR
DEFEFRERTFICISAELLEETH, 20E/S
JE RN P R BV v o i BE £ 0 38 ) 7 ) 29 B4 20
M5 LTWaAZ EPAMBNTVEY, EREEH O
o Emafiomcdh, Bilflay 3 71
W2 U 55 64N/m DR BIEIA R N v 7 1%, B
B PRV 183 2 RIAB ) 0L R i Mo e A5 T 7
EDOREHBEDO MR A N L A BRI S8, PEERRE
ENOFEICHEE L TWBY. 2070, HIKEE
H o R 7 N B B OV 7 & s RIS 5 2
L, BEREENOFRIR, HEREEERZO )

U RVERAL R R KRR R R ) N e ) T — 3 v FR
*2 R bR TE SR
Corresponding author : #HHEF X (shinkum5813@gmail.com)

278 BARERR XK — VEFREE

VYF—va IZBWTEETHS.

BEREER OIS B bV 7 % 5Fli$ 5 729
DAY V=K i ThrbE—Ya vy
F ¥ ¥ A 5 & (Motion Capture System : MCS)
&, BEREER O B NV 7 DFHINZIA <
HusnTwa2?, LaLl, MCSIE, Wilitd b,
FHUSGAT D2 & A DS FEERBNIHE S5 KA
W Bz, AKR—YBHRMEE % & ORIRILY;
TIEHIRENER O PRSI bV 2 O w25t
WEERT L LIIWNETHLEZEZ LN TW
5. 207, BRBY T, BEREMET OB
WA OFMOREFERO—2 L LT, &lKEk
X9 2 BT EBIY 2P EkEE (50%, 75% 7%
ENCHED W TERIRBEMARHT S LT3, Ly
L, JATZE & 0, EBIN 2 BBk O 4%k
T Tid R, BTOLEREEREO FBIN %))
FEIZHE D W BEEAR B DoV 7 FFiE,  E/NEE
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iENTVEZEPMEENTVREYY. ZDk)

2, BT EBIN BRI O A DG TlE, I
BIERIAMEC bV 7 % b 7o BRI O N A Bl 0 T 541
BT O ) 2 FEAHEEE 2 ), BEGETF OBk
BENOREAE) A7 PEEL LRI NG,
DLk, EHilissar 2 B 37 1 fili il 220 g w
\ZHE T & 2B EREER O BIEIS bV 7 OFF
i 77 ORI R LFEN 5.

WAE, B BREEd, I EREEF O
RO IV 7 2 g iSRRI 2 & L,
IEICEE Y =7 7 7 VIEME R~ (Wearable
Inertial Sensor : WIS) AHWOHN D X H 2k o
72. WIS ®H1 T3 motus baseball (&, fififf TR
FNCHIEREER O BEIA R bV 7 Z5HIIT & %
ZEh, EEOHIETIE, FEREIEDOA REHE
S B ORLLR— IV OREREE, Pk X
T EE R FBNRE 2 EORIT TOREIEIST
KRV 7 OFHICISH S Twb, WIS 2 w7z
BEREER O BIFIAL bV 7 OFHINCE LT,
Camp 51, pilotstudy 7—% & LT, WISZH
W7o EREE R O B A b v 713 MCS TRF
WL 7B SV 2 & OMBEIRENZ 09 TH
D, BIFZUURH LI L 2MELTWDEY. &
72, Boddy 5%, WIS & MCS TrHil L 725 B
HERC RV 7 I OMBIFRENZ 07 TH Y, Rftanss
DhaMolZ e, WIS OFHIOZ LML BT
ThHholzZ w3 hLTw3Y. LiL, HED
Camp 5 OWf7ETIZ, WIS THHM L 72 BIE 74
MV ZfEilX, MCS &R L C, HRIKETH D,
RN D ZEZPLPIILTWA. DEo
RO Z BT 2 5L, BERETIX, WIS 2
W7 ERENERR O BIEIA R OV 2 @FHANE, A
50— FiETHAH MCSIZHRT, HZEMEILIC
BEPEE D 5 —T5C, e MBI A =
DB DT, WEROWTETIE, WIS Z w728
ERENEHR O BIEIA L v 2 o FEIZ D W T
X, RE—EOHRMMFEON TV RnEEZ bR
%. WIS & F v 7o 3R B o I BI AR B b v 2
OFHOAF A RT 2 L1k, HEREER T
RIUNE)TF—T g yE@EYIIFERT S L TEE
AR5 Z s S,

AREFZED B, WIS 2 v 723 BRE e ol
BIEAM R bV 7 OEFHIOAHEZBH S 22T 572
DI, WISERY ¥ —FETH S MCS & Hw
THHN L7 B bV 7 il % lelscat 3% 2

HARRRKX R —YEFSEE :

£1 WREOEM
¥y R 2]

i %) 1940 [1.20]
B [cm] 174.93 [4.84]
HRE kgl 74.73 [5.67]
Body Mass Index [kg/m?] 2441 [1.35]
FhiE [em] 30.08 [1.50]
Al [cm] 26.88 [1.60]
I BaE 2 [em] 26.15 [0.95]
WEE [4F] 12.08 [2.23]
Bk [km/h] 11390 [5.25]
& g

+H 12

i 3
RIvarv

&F 11

T 1

W BT 2

AT T 1

ETHD. RWFFEOFIL, WIS 2 v - Bk
Ve DSBS - v 7 OFHING BAF 2 i &
ZEMDH BHFHITETHL I L L L.
HRBELUVHE
MR O L W RPHEGEF 158 L L
(4E 0 1940+ 1.20 sk, BEEJE © 120822 4F, K
varv i ®F1 4 MiFT14 ABF24, 5
BE 14, MEK: 4124, £34%) (F1). Bt
FHEL, BERRROKIE 2 A9 5%, B OFE
DdbHH/E L. FWRIEE, ~VY rFEFICE
DEFEML, BWEHEAF AR AR R AR R RO
KRR OREFE T 1 2320) 237z, 72, &NRHE
WX L TARMZRICB LT, T adiBl 2950 L 72
ECREZAEZ.
MNEEOGROIENET— 513, FE, IKE, body
mass index (BMD), ik, mrbik, K-BIHELE,
Az FH L7z, BREOFHIGEL, TEiEs
ui A O LRiE A M R E T, aikiR B A
FHErOEEERBET TCoENZROMEEE L
PR 5 R Y i o X e o o KDY |
P2 M5 L 72, Bk#id A ¥ — K4 > (Sports Radar
Ltd. SRA3000, FL, USA) % HwCllsE L 7z.
HEREEH DI BIEISLEC bV 2713, WIS (Motus
baseball : Pulse Throw Workload Monitor, Drive-
line Baseball) & 2% ¥ ¥ — K CTdH 5 MCS %
WCRIERHI L 72, WIS o4 4 XiE, £ & 38mm,
& 25mm, =& 10mm, X 69g Thb. F7-,
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B> Y

1 77 7IViEME Y ORMIE

WIS OEREVEL 3 Wil EERT (+£24G) & 3o
Vx4 v RAa—7 (£4000dps), T T
L — b 1000Hz T3 5. WIS OUEFHFAL L, $eEk
o> FRig P A S 2 MR AL oA E L,
WAL DO XL & /MRS 572017 =¥ v 7
VT CREE L2 (B1). MCS % w742
ERBIVERHI 24T 9 726012, AL 12mm DRI
S~—hiF, &ERMOESFEET, Fhaw - 4
il R, BE - REoZXIRZekE, %3 FaE W
B, WERIRZSE, 5 7 SiHRZE, 557 M
B2 OFF 10 FETICBEA L 7.

PeEREEIX 7 5 v MM BBk T L — M
B2 0 1lm B2 H 5L v Mg <, £ho
A ML= b 3EREFEM L. B, FEREEICH
HL72R—0id, #142g OFERZ A L 72,
WIS CHHM L 724 BREYVEH o S B i sb 5 b ov 7
i, HHT7T 7A=Y a Yy EHWT, RN
BICHIREICHE I L7z, £72, 105D CCD A1 2 5
2 HRER X 72 MCS (Mac3D ; Motion Analysis,
Rohnert Park, California, USA) # JA\WC, #&EkE)
VER DA~ — F DA EZAL 2 W% L 7.
MCSoH% > 7Y 7 L — MiE240Hz & L 7-.
MCS # w725t 7 — 1%, 7 4 X & b s8¢ 5
72912, butter worth filter 134Hz I TA AL —3
Y7L,

MCS CTEHll L 727 — % X 0, 3 EREMED OB
WA b v 7 28I 572012, EBNL F A )
SO RFEEOFHEICH LT, < — ) O E A
O FBIERR, HIBEEEER, FHRBEEER ZBOE L
72V FE e, PO OFBEICHELT, TAY— O
BIREYE T — %2 2 HWT, WREOHEHD S

280 BARERR AR — VEFREE

ESNF, wilE, FROERZHEE L BBk
BEh O BEEAML b v 21, BT A Y PO
BEELEEHEROT— 5 2 T, T, I
R H DML 35 67> & A7 5 A~ B ) 2 i L
L7z, %3, MCS % H\ 72 PBRIEHT I21%, $ERIC
LR —VOES (142g) M7 DL
FofEdrid, MATLAB R2023a(MathWorks, MA,
USA) ZJHWTHERL 7.

WIS & MCS # w7z [FAEFHI o 7 — % 13 # 5k
BEONRFE 154 3T ODE B KT DT — 5
ZfEH L7z MCS CRHll L 72N BAEiAL S b v 27 o
T —F 1%, BEKEEF ORE RKIMER (Maximum
External Rotation : MER) Ofii % ABEHIEH L
7z

WMEHRITIZOWT, T— 2 OIEHMZHET 5
72Ol Yx¥uvg VIRERERKL. 0
KA, AFZEORHN T — 7 13 & TIEBRMEIED 5
N7z KIS, WIS & MCS OFHUl O3 B % 5Fii 3
572012, 2 OO ERMS TR L 728 ERE1E 15
HORNLEE DR 45 Bksr (1 4 3 3K DI BfisE
BV 7 o N AH B AR % (Intraclass correla-
tions : ICC (1,3)) & FE#EF 7% (Standard error of
the mean : SEM), #H/MT#Z LE (Minimal de-
tectable change : MDC) ® 9%5% 1§ ¥H X [
(MDCss), Z#42%k (Coefficient of variation : CV)
DENENER/I L7z, B, 1CC(1,3) DiFHiizE
X, JBATIFZRICH#E UC, excellent reliability (>
0.90), good reliability (0.75-0.90), moderate reli-
ability (0.50-0.75), poor reliability (< 050) & L
729 W, WIS DR M EZMGES 5 72012, WIS
& MCS O BIHEIA I b v 2713, MISDH 5 t 1
ErxHWTHEK L. F/2, €7V OfFEME
BRI KD 72, WIS OFHI O R % MREET 5
72012, WIS & MCS THHl L 724 BIfiZ+ B - v
I DER vl F¥HE I LTS FTIV b
<y 7y MRERL, JER OO R P
(LOA : Limits of Agreement) % 3K 72, # H KU
12005 & L7z ety 7 b7 = 71d SPSS
Statistics version 28 (IBM Corp., Armonk, NY,
USA) ZHw7-.

S

KR, F2~4, K2, 3IIRT.
15 DX REFIZBIT 54245 Bk WIS & MCS
M7 ERBErh O BTSNV 7 o PI1E
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(BEHefR ) 13, Zh2h 43 (4) N/m (WIS), 51
(7) N/m (MCS) Th-o7= (F2).
3ERGOIERICB I B WIS & MCS 2 w725
HWoBEEIZ>WT, ICC (1.3) 1EZh2h 093
(95% 12 #H X M (Confidence Interval : CI) :
0.85~0.98, SEM : 1.12), 0.96(95%CI : 0.90~0.98,
SEM : 1.73) Th-7:(%(3). 72, MDCs & CV
1, WIS : 3.10,2.7%, MCS : 479, 48% T - 7-.

BT D5 S, WIS & MCS THHII L 72/ B
A MV 7 ORICIE, AR HEBERD S - 72
(R=0.54, 95%CI 0.29~0.72, p<001) (¥ 4). F7=,
SHIRD B 5 t BEDFER, WIS TR L 72/ BI#i
HRBRCR V7 10%, MCS TR L 7= B 12 ik L ¢,
AEIETL (p<001), ZoOFI4fl (FEiefFz)
D7F-76 (63) N/m TH-7-.

WIS & MCS % 72N BIEAE - v 7 oIl
iz W79 F7 Vv bxr7ay F%2E3
WZRY. BI3XVY, LOAZBAZY —A1E, 45
B 3k (14) Tho7z—KT, 45k 40 Eo
IFBFEALE NV 72 EIZ DWW T, WISDOF— %1

x2 REKEMEPOMNERSMNR LY

WIS [N/m] = MCS [N/m] =
43 [4] 51 [7]

WIS ; Wearable Inertial Sensor
MCS ; Motion Capture System
aSPIfE [ 2]

MCS IZHARTEMETH - 72 (E®3). 7% 3B, LOA
(PR~ FFR) 1, —199~47 Th - 7-.

Z =

AWFFED HiE, EREVEFH OB b oy
7 O ZEHIETH 5 WIS Ot OF ML
MGES % 72912, WIS & MCS % v CEHIl L 72
JFBAEAL R bV 2 & LRG3 A 2 L Th o
72 RUWFFED FERERICB L C, WIS & MCS % H
WA BV 7 DEHIl O E L R 7%
EEMEDH 0, BT OFFER, WIS & MCS o
FHIELCIE, AREZPREOMMMRYLTS - 7.
7, 75V FT7 VR Tay XD, WIS
& MCS % H\W 7z BEiA S v 7 o FHINZ D v
T, LOA #2727 —AX 3/45 FRDODATH - 7-.
—7C, WIS Tatill L 72 BIEs R bov 7 13, i
BASIALEC v 2 (MCS) ICHERL T, 339 76N/
mABIKTLE DUEoZ s, WIS ZHw
72RHINE, BEYEDSH D, HE a7 E
WS D o 72 312D TIE, AFZEDAE % )
SRR L7,

WIS & MCS Z W /7zEtllo ICC Ik ZhZh
093,096 TH 1, excellent reliability TH -7z, F
72, WIS @ SEM X 112, MDCg i 3.10, CV &
27% THhHY, TNETNRMETH -7z, SBATHIZET
1%, WIS (motus baseball) % Fv> 7282 EkB1E
JHBEEIA B v 2 O FHI O FBEEICE L T,

x3 RIXEMEPOMEEMSR ML EHRIOBRME

1CCis 95%CI SEM MDCgs Ccv
WIS 0.93 0.85 ~ 0.98 1.12 3.10 2.7%
MCS 0.96 0.90 ~ 0.98 1.73 479 4.8%

WIS ; Wearable Inertial Sensor, MCS ; Motion Capture System,
ICC ; Intraclass correlations, 95%CI ; 95% Confidence interval,
SEM ; Standard Error of the Mean, MDC ; Minimal Detectable
Change, CV ; Coefficient of Variation

x4 BIERSREORIKENEFOMNERSRE ML T OLE

WIS vs MCS

Rffi  95%CE  Pffis  [pUrehce  o5%Ch Py
054  020~072 <001  -76[63]  57~93 <00l

WIS ; Wearable Inertial Sensor, MCS ; Motion Capture System, 95%CI ; 95% Confidence

Interval
a ¥7 Y v ORFMBERE, p<005
b HIRDDH B t HiE, p<0.05

HARRRKX R —YEFSEE :

Vol. 32 No. 2, 2024. 281



70 T o7 o2 03 o4 +5 o6 a7 a8 -
A9 w0 w11 012 =13 =14 -15
60 - 0‘ ;3.
§ -@ A‘&l A
~— 60 2 . A g ) O
3 OA o
= ® r °
0
01 . ve D ¢
R=0.54, p<0.01
30 ‘
30 40 50 60
WIS (N/m)
2 Jx757IVEME YEE—Ta s FxF AT Fv AT LDORE

SR MV DEBEME (15 4 45 B 9)
WIS ; Wearable Inertial Sensor, MCS ; Motion Capture System

20
o] @2 03 +4 +5 <6 a7 a8
15 1 a9 migm11 012 -13-14 -15
§ 10 -
S =
He-[lj 5 1 - ® LOA EBB
0 & =
é & n’ ©
_5 [ ]
AJ £ ‘i)_ = T8
%-10 AY - m -
@ N
~15 - . "
s
—20 LOA BB
30 40 50 60 720
WIS & MCS O (N/m)

3 JSURT7IbY>TOY b (15 % 45 3%9)
WIS ; Wearable Inertial Sensor, MCS ; Motion Capture System
LOA ; Limits of Agreement

5%, WIS CTEHE L 724 B4 B b ov 7 fil 13,
MCS & W L <, ¥ 94N/m A BEICIKfETH
D, 795 KFK7NVbwr7ay T, WIS Til
WU 72N B AR bV 2 1 MCS I2RF L T,

Kobayashi & i, 4 h#EKI2BIF 5 ICC X 0.985
(95%CI : 0976~0991)°', Leafblad & &, 90
74— b @ ¥ FOICC X 0943 (95%CI -
0919~0963), CV37% THo7" ZenEzne

NS SN TS, BATIIEOR R & AL DR
REY, WIS OFHIOFEMEIZRIFCTCH 722 &
DS 2T 5 72,

WIS & MCS TEHll L 72 B EiA S v 7 o
YEOZET 76N/ m BB TH - 7225, 75
YET7IVhwrTFay MIBWT, LOA #8272
r— AL 3/45 5k (1/1544) A TH-72. Camp

282

LOA #lBz7:r— A%, 4104 THh-722 L%
WMELTWBY. ZofERE D, WIS Z w72
A bV 7 OFHIOZMYEIA T ThH o722
EDVFREINT B, REFFERE R, HRRET
W (LOA 2B 775 —2) 3P TH -
7225, WIS TRl L 72 B SRS EC -ov 7 o 51l E
IZoWTIE, MCS &) HIRETH o720 & D,
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Camp H DR EEBLTVAEEFE R 5. WIS
THEHW L 72 B Bk B E T O B4 - v 7 23
MCS IZHHE L T T - 72 B H IO W, JllE
PSR OB MV 7 ORI AR % 572
W EHEEET . WIS & H W 2P ERB)E b o i BE i
ARSIV 7 DB TGN R PR A L 72—
DB TERI L 22T — 7 2 T
Wb EEZLNL. AT, MCS % Hl\w-sHilX
PERM LB U 72~ — 2 o B 2L % FH
L, T, Hikits x> bofiE, #EEZEL #E
SN7HEm, R—VEI L EDT— 72N,
JHBEEA bV 7 2B L TwE. 2D X9 I,
WIS & MCS % H\ 72 B v 7 o 5
FOENX Y, W ON B V2l
WCERPECEEZONS.

WIS & MCS % Hv 72 BB b v 2 il 13 B
L Tw/z (R=054, p<0.01). Boddy 5%, WIS
& MCS TaHll L 78BS BC b v 2 fili &k BA i
AN OV 7 oM BIFREIE R=0.667 (p=0.001) T
HoleZ LEMELTBY, REERLIEML 22K
RTHoLF 257 AW L BATHROM R &
D, WIS % Hw7z5HiliE, AN ORBEESK -
Vo OEALE T E WL H B, WIS &
MCS % H\ 7= EREEH OB &S s v 7 ©
AN DZEALIZOWT, WIS Z v 72 £/ 2 3
BkumBE (100, 75, 50%) OB O¥EKEEF D
BEFANEC Vv 7 % BHII L 72 Lizzio 1%, 100% i#
BE (BRI B bV 212 L T,
75% BRI O PEER T, 11%, 50% 58 TUE 24%
KFLZ-ZE2@MELTWAEY. $/2, MCSZH
7> Fiegen 5 DR TH, 100% 58 D4 IHBk
WF O BIEIA R NV 2 1B L C, 75% HEE Tl
19%, 50% 58I Tid 25% MKl %2 /R L7z 2 & o3y
ENTVBY. INHDOEITHIROT—5 LD, %
PeERBRIE BT 5 WIS THI L 72 k@t o
I BIEIAL NV 7 41, MCS & e L <, MBI
AR NV 7 OZALHTIE, WIS & MCS [ T
L7z /RLCWw/ize 352 5. WIS & MCS T
SHA U 72 R B AL R N v 2 il B B A3 B - 72
AWF7E & BATIE ORI R 2 E 2 5 &, WIS I3,
IR DE N & b 7% ) I BIEISE v 27 224k
OFEB A BEICEHMECE 2 Y — Vil ) 2 51
P23 5.

WIS % Hv 72 B SRS b v 2 & ) B B 6% g
DREIZOWT, BEGEFICHIT S WIS TRHIIL

HARRRKX R —YEFSEE :

TR EREY VR DN BIEIA R b v 27 o380 & I BY i
AU ENREOICT (B OMBIBEER) <R RN E) 1
i DIE B OB (GEOAHBIBI4R) I B E A D -
T2 ENMEINTWEY. 72, LYy =AU D
WIS % w7 3 BREYEr O I BIEAA I b v 7 1,
I PR O Bk RLAR A~ D T AR D FREE T H B
¥ — A 2 %O RAMEIL OVE RO KIZHEG-3
LUREMEAVR ENTWAY, Th oD RThiZE X
D, WIS TaHIll L 7z $e k@1 o I B4 - v
7%, BPERGET- O BTN SR O #kERALIR A~ D )
FIEMIZE S %) iR RE O 2L 2 FBI T &
LRSS L. XY, WIS 2 v 72 B
HEC ROV 7 O, BPEGET O N BRSO T
iU e F—3 3 VICENT 2 5HI TR
DWZBHEEZEZOND. 72721, WIS Tl L 725
B B OV 7 fifid MCS TR L 2212 X
T, ABIMETH 28IV THHICEET 5
VENRDHDL. O kb, 5%, MCS L) HK
fETdH % WIS O BIEIAMEC b v 7 il 230 BE i
EOFHRLINE) F— a3 VICHBT 52589
MEFMICHGEFET A EPEETHDLEERD.
WFZERRICDOWT, =R 5b, F—IT, ARf
ORI KA ETFRBRTF 2R E LT —4 T
HbH720, ZOMOENRDEFERETF OPERE/E
DB PV DR ERTH I LIZTE
HBWIETHDH. £, KDY I A
LIPSV ETHD. HE=IT, KON GH
O EFN R PEERENEIE, 4HEEk (100% #8E) 12
RELTWA 720, TofoislE (50,75% % L)
(2 & B BEREERE O B S bV 7 OREEEIHE
HTE LW LTHhHE. 4%, KigEoy 7
WA X e eI, ST T REMNRPE
FRERFEIZ & % WIS OFHAVKE BE 122w T MRGEEDS
VEEEZD.

¥

AWFZE O HWE, HIEKEIEF O WIS & MCS
% B CERI L 72 B AL v 2 fifi & FRiiR S
THIETHolz., ZOMRE, WIS 2 Hw7z5H
&, BIFREEESH -7 /2, WIS TRHlL
7o B BV 2 13 MCS 12l LT, ¥4 76
N/m A B % 7] L7248, WIS & MCS % v
72 I BAEIAL R DoV 7 OFHAME RN 13 A B R A B
Bdo7z. T LD, WIS TEHI L 72K B #i
ARV 71, MCSIZHART, B&IETH - 7248,
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Verification of the usefulness of the wearable inertial sensor for
measuring the elbow valgus torque during pitching motion:
A comparison with the motion capture system

Ueda, A.*', Shinkuma, T.**

*! Department of Rehabilitation Sciences, Faculty of Allied Health Sciences, Kansai University of Welfare Sciences
*? Department of Orthopaedic Surgery, Hankai Hospital
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(Abstract) This study aimed to assess the usefulness of the wearable inertial sensor (WIS) for measuring the el-
bow valgus torque during pitching motion. Therefore, we compared between elbow valgus torque measured with
the WIS and the marker-based motion capture system (MCS). Fifteen asymptomatic college baseball players par-
ticipated. Elbow valgus torque was simultaneously measured using WIS and MCS in each participant. Elbow val-
gus torque was calculated from the WIS by using a dedicated application. Furthermore, elbow valgus torque at
maximum shoulder external rotation period with MCS was calculated by inverse dynamics analysis. The in-
traclass correlation coefficients of WIS and MCS were 0.93 and 0.96, respectively. The elbow valgus torque value
calculated via WIS was significantly decreased by 7.6N/m compared with the elbow valgus torque calculated via
MCS. However, the elbow valgus torque value calculated via WIS was significantly correlated with the elbow val-
gus torque calculated via MCS (R=0.54, p<0.01, 95% confidence interval 0.29~0.72). Our findings revealed that the
elbow valgus torque measured using the WIS decreased as compared to that measured using the MCS, and values
of WIS and MCS related to between measurement device.
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