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Contribution of each joint movement of trunk and
throwing arm to generation of spin velocity of flying disc:
Focusing on forehand long-throwing motion of Ultimate players

I B2

Kei Sasakawa

Abstract

The purpose of this study was to determine the magnitude of the disc spin velocity generated by
each joint angular velocity of the trunk and throwing arm in the forehand long throw movement of
experienced Ultimate players and the contribution of each joint angular velocity to the generation of spin
velocity. The study was conducted on 20 experienced members of a university Ultimate team. A three-
dimensional motion capture system was used in a gymnasium to eliminate wind effects and to obtain the
three-dimensional coordinates of the disc thrown by the forehand long throw motion. Disc kinematic
variables, joint angular velocities, and disc spin velocities derived from each joint angular velocity were
calculated. The top five joint angular velocities with the largest contribution to increasing disc spin
velocity were shoulder internal rotation velocity, FT joint flexion velocity, trunk forward rotation velocity,
wrist palmar flexion velocity, and elbow extension velocity, which accounted for approximately 83% of the
total. Therefore, these joint movements were considered to be a particularly important kinematic factor
for the generation of disc spin velocity in experienced Ultimate players.
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U EREZ] (%)  MP3EE 10t IEREEZ] (%)  FTESEN

X6 Rt e T XS BT EEE kD A ¥V HEE, IEBALIEZ) 100% =JBDR

35. THXVDAELVREICNT 3 ZEEHAREOERE

#3103, SREAEERHRO A Y L HE 2 EBALREZ () 0 0%7%5 100% F TREE L - & %
B f R EE sk D A ¥ ¥ i % IEHALEEZ] (1) @ 0% 7205 100% F TR L2l B X 4R
HEHRD A Y ¥ HEEOERIH T 2 ZHFHAEEHKEROAE VHEOEEZ R L TVb, HO
HhiE - BRSSO A ¥ v 3R o B & BRE IR D REWEE R Lz, ZhckvT, FT
BT - i, AREiok )l -aihmE, FEOTW - EW, ol -{hE, MP3 BEEioMfME-
JE i, RO - R, MP3 BIEi o - R L, FEERBEEORSL-BIN, FEOBmE-
JUE, KRl - HER, B 0K - Nz, T8O MR - NIEONEICZ NS HED A ¥ V)
D RFEME & BWEIIR I VEZ R L7z JE DKL - il & AV - NlZH RO R U o Bifik
& EHE I Z N ZRAOMER L7z, KB 3 ODBEfAEEHROAY VHED D bkl -
R RIBEAE DAYV HED R DRI WA IR L7z, FEEIZ, T8 TIEAME - Wie, 1 - R
A CIitEdh - R, FE TR - #i, MP3 & CIidME - Ml ko 2 ¥ 2 3 H 4% B i
TikDREWEEZR L7
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#3 AREMEBERRO R E R & B RO 2 ¥
YRR, B X O B 0 FRRE

FEERHEE (n=20)

EH T
AV VR (rad/s) EHBVE (%)

2 [ B R 4573.0 +976.6
( %28 Opin, all joint/Rdisc, )
N

R - TR 242.2+1234 5.3

i - At 16.1+88.1 0.4

#H5 - w7 Il fE 742.9 = 281.0 16.3
I

ARPEHE - i —-2.3%387 -0.1

4N TR [ —36.5%65.0 -0.8

AVE - N TE 1068.6 +532.5 234
Ji

JE R - R 440.0 £223.7 9.6
AR R

[l st - |l 100.5+112.5 2.2
FH

W - Fh 689.6+322.6 15.1

B - RE 65.6+75.1 14
MP3 B fii

i - JEih 297.5+249.0 6.5

Beg - RS 103.9+165.3 2.3
FT-disc P95

iR - T Hh 845.1+478.5 185

BRI+ BER A TR EN TN D

41. D) =REFDOT 1 XU DESHFHEE

#113) ) =K (DRL) OF 1 A7 OB FINERERL TWDo ABIZEDOIRTEFOHIHE
Bt (47.3+9.7m) 1%, Sasakawa, Umegaki & Sakurai (2018) D #E O m XM (53.3+2.9m)
AT 1% 5720 72, AFIROHTEZOMEE (21.1£1.9m/s) & AY Y HE (74.9
+11.2rad/s) 1%, Sasakawa, Umegaki & Sakurai (2018) DO#HGHEREOWHE (21.6+1.0m/s) & A
YV (78.9+3.5rad/s) 1ZxF L TENZNA 2% &9 5% ilix /R L7z AWFFED Nose up fi
B (11.1+2.6 deg), AHGIRAE (209+7.4deg), M Z A (0.9+5.8deg) %, Sasakawa, Umegaki
& Sakurai (2018) |2 & o THiE S 7z Nose up A (14.6+3.1deg), HfEAHAE (23.1+5.7deg),
Mz (1.6+x36deg) &ZNFIEWEEZR Lz, D Z 00, RFEOFETEHE DR
INEZTATIIR DB IR TRRHE 5705, BME I Va2 R 7K TEBTho72e %
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A bbb, F72, Nose up fEE LA O FEE) 2= 12 F O FEHEAR 2212 AT 78 O BB 1 D BE kAR 72 X
b K EWH%ZR L7, Sasakawa, Umegaki & Sakurai (2018) &5 3 ~ 4 4E DIMHE %2 15
WZL72DIR L, RIFFEIIFIIE 1 ~ 4 SFEDIFTEFERNLRIC L 720 D728 Sasakawa, Umegaki
& Sakurai (2018) [ZHANTEEBIOBMAETEFILZLEEINTVALEZLND, TO#EE
RIOE D TEHEOPRE L ALY VHENRRRIL Doz, ENUTHE- TR DS WA L
72DEAH 5,

42. 2HHAREHRDIE VREDZYM

K23 LMHABEHRORAYE v HEOZUEOFIfELZ KL TWd, EHTEHEDT 4 R
S — A —HKD AV VL SR RO A E YO I AR B X O ERUZ
FNEN155% L 09998 TH o720 2F D, KIFEICBIT 2 EMEMEHRKO A YV #EIZFEY
LT 16%DEEXEATVEY, TAAZI—N—HEDAVY VHELF 9% HH L TV,
L7235 C, ABPSECRIB SN2 ERMABEIROAE Y #EEFT 4 A7 —h— koA ¥ ¥
EEEZREL TSI EDRERI N,

43. TAXIDAEREDOERICHT 2 SEHAREOTRE

F31E, EWEHAMER RO R VMO RBAE L S ARERRO A YV HEOREE, B
KUK AREH RO A Y VHEDOEREZ KL Twb, RIFFEICBWT, JEDOIME - PITERRE
DEMREIZHR 234% EIRDREWEEZR L2 (£3), T2, A Y U BIEREL (0%) 22 & JBDR(100% )
FCRHWNIERENAE L TCnz2 eh s (K5), JEOYME - NHEHEEEH KO R & U 1P e B
WCEoTHERENTWEEZ LN, BEOZ LD, TLTF 4 Xy MEBREDOWAS, TBOWE
EENE T4 A7 DAY VHEOARIHR D EELEHENERNTHLEEZ OND,

FT i oM - Fr s o Bk 13/ 185% & 2 FHICKE Wliz/Rm L7z (¥3), 72, FT
BEICB VT, #20%DE%25 JBDR ISR £ TRMEE A L Twiz2 eh5 (K5), FT R
O - TR E D A E VB EITRMIC L > TERINTWEEZ5N5E, L7255 T,
BERRRISTT 274 A7 DA Y FNONEEED T2 VHEBEOARICEELRENTH S
EEZObND, RFHILEZFRIEME (PR 274 A7 NHIOZRICEIENTTTF 4 227 %
WM XD HME2HHT LI LI o TEZHRTIRICHT LT A7 DA VY REEZED TV
72DTIIRVESL ) e TOFHMBRTOUIRBFEIIET 4 A7 DAY VHEREV2D Lk
Vo L22L, ZOWRHAEWS ST BITIEE R BN LEIESH,

PRI D% ST - Wi dinlhE, FEOWH - Ei, HoElh - MEREOHmEIzZhen 3FH
(163%), 47%FH (151%), 5%FH (9.6%) WTKEWEER L (£3). 7z, KRG TR
BB, FECIEEmEE, NCRMPEEENOTXEZEL TAEL T (5. IhdH R
B, REBEOBT - B RHEREHED A Y v HEER AR L > T, FEOWE - %
L oJEM - MEEEREO ALY VHEEIZNENTEOREE L NOMEIC L > TERSATWY
7eEEZONL, LI2h-T, ThT 4 Ay MEBREIZBW KRBT Om nlE, FHoEE, I
DOMED T7274 A7 DAY VHEEDEKICE > TEELEFWERNTH S EEZ 5N,
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5. AMEDRRF

KFFIE K OMMER 7 PUVAMEY T A VHEORZ XIZOVWTEHL, A VHED
AR A FBMTEEOEEZ ROz LaL, AYVHENRY MVISKd 2 B A EE N2
MV OAED FLAE Y FEORE SITEEY 525, LENST, TVT A4 Ay MEBRED T +
TNy REEBEICBWT, A VHEAROERZH AN AL HLNIT L2013 5%
LIV ETES 9,

6. £&O

KFRO B, TVF4 Ay MEBREZEO 7+ 7y FEfEEifEIcE L, KR TExbio
KA RED R T B TA AT DAL VHEDORE L ZHLPICTEIE, BLXUOAE Y HED
AT 2 S BEAREOEREZHLNIT LT L TH o7z AWFFRICBWT, 13 ORIHiIf
HWED)ET A4 AT DAYV HEDLKII T HEHEEDKR S 220 72 AL 5 DO MAEE L, B
OWhEREE, FT BIHioJE li g, Aoy s, FEoEmEE, NomMEERETH -7z,
NS 5O DI EEDERE I 83%IEL TV 2o LA o T, TIVT 4 Ay MEERED 7 *
TN REBEIECBWT, SO OMEHERNZT 4 A2 DAY O ER IS E R S E) 4
MWEKNTHDLEEZLNS,
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