FIT2025 (% 24 EEHMEISHEAMN 74 —F L)

G-029

Ny RAR—=ZEBIT D7 U — A —OE R AT AOR%
Training Support System for Basketball Free Throw

L Es
Mizuki Sato

EFHiHE?
Yuki Shimano

1. [ZC®HIC

AWFFETIX, NAF v hAR—=MICBITE7 ) —2A0—0
WELEL AT L& Lz, NA7 v MR—/LITHI R
NI ENTETBRREEONDINERI B THY, V=
— FOREBBEINCERET D, NBA DFRRA F v —X |z
BWT, BT — oM7Y —2e—R B E 0D
OO, BRITF— 2L, LY OB E TSR L Tzl
IO EF ARy AR VEFRICESTT T —RAT—
DOFEM ENEETHDH I L EZRBELTVD,

IRy MR VORI AT ATk AFIET B B3,
BB NME R Z L0, UT AL A LTDT 4 — KRy
TP TN Ll FRERU TIVH A AEICHRE
NHHR3A 22T, RAT7y FAR—LIRBITA 7V —2R
0—3 o — hOREER EO-HIc, T L—BEgn b EKRE
HELTYa2— M7+ —LOBHEHEL, BHRERIZEF
W TT 4 — KNy 7 275 FIEEO RV AT L% BF
L7z, EBIC, HERGEZEBLC, T—Ya ¥y 7F v
VAT BMTEVIEE CTRBFHBFRETH D Z L AR LT,

2. VAT LBE
21 YR T LOWEEEY

BEfF L AT AORBERIZEE A, KR AT LOBERENL%
[BTEONRT =< AR LN L] TUTAEA
LATORERTONDZ L] TELWY2— 74 —LA0
TR ETDHZE] L, ELWI 3 —2DERILET
D0l 7V —2An—0ORETRIRFIZER Lz, 4
Fre LT, 7V—2An—0HBESATHLYa vy bART
v b (SP) FEB LY a— MEDORKESB THLr v IR
vvay (LP) Koo mE, A—1 U Y —2x (BR) K
DEOHHEENE T 6D, I TRV AT ATIE, HE
MO NDEHAEZHEE L, SP, BR, LP OXBIIBIT D
Ik L OB OB 4E 2 F 35, SP. BR, LP O%%%
X 1R, AFETIZY 72 A4 22 BIE LTWD
7o, AVERIEEE AN < A OB RS HETE b FTRE e IR T oW
A5H 2 YOLOV8ISI A fl] L 7=,

22 VAT LORN

KU AT AOMBOFNEK 2 \ZRT, RAT AIEK
LT T4 OOMBEIT O,

221 ADFLDOKRE

SP #HETHET 700, ¥ =2— FEFRBE O S
BE LT D, ¥ a— MEFRIZEINTWDEH B H D &,
SP ORMHIZ SN B AREMEN H D, Thvle, AL
AR L, v =— MERRTOT — X 28+ 52 LT
R AT %, YOLOV8 2SS L 2 tic, £
RJED EERBEDE ZNENEI D ERY . FEEO T L— A
MZE45 WG 2 VERRT 5, 7 L— ABE4 Wi o cE45 70

-
=~

TZHTZKS  Shibaura Institute of Technology
I BARL%W 2 Japan Broadcasting Corporation

YT 0¥ NP N
Masaki Takahashi  Ryota Akagi

12BEFR T RIBAE

K2 YRATLOUEDRN

AU ERN DR F OB ER: LA, AR
ik L L HET D,
2.2.2 SP M

T —2u—%FOBE, T AEDAN SP OEZICKE
RMEE BTN RESEHMERNRDH D, ZOBEAED &
IZ SP 425, AOFREZHmIE Lok, BT L—2A
LHIZ L— L DERED y IEEOE AN EE L, Ehr
BOMHEN —EOELL Lo, BN &R TADHE &
oA A7 D 1 7L—AHi% SP &35, ZOKD
oA, Fome, 2T 5, TRk,
SP BEDFFOAEEN 90 FEIZHTVIE L, o — MEENREL
RALZEVHESN TS, D=, 90 E (£10 %)
BHMEME L, ESNTHOAENEEMOFANTH
L0 E IOl ETT S, BN ST G, T — b
ZES LT, FIAEIC SP DY a— 7+ —LbDEL LT
4= RN 7T 5,
2.23BRO#&H

BR OIRFEIZFANIC L > TR« H D . ADOBEEIOELED
HPGILET 2 BREWRT 200N TH 72, FDT
». YOLOVS OWMIRGRMMSEEEFIA L, R— VO EZ K
9%, YOLOVS Tix, Mikzmiid 5 &, ®ikicx LT
NOUT 4 TRy 7 ADLL)NFERE N, bb OEEELAT
D 2 ROEREZIGRIRETH D, R—/LD bb O y
B ANMD bb £ LD y FEEEE S LT, R—D ARK
DG FFICBE L2 A4 7% BR 15, ZOE®

Copyright © 2025 by
The Institute of Electronics, Information and Communication Engineers and
Information Processing Society of Japan All rights reserved.



FIT2025 (%

24 RIEHRBFRM I+ —F L)

BEomE, HREZEEL. SP2 5 BR £ TOROAEDLE
L% SP 226 ORREBERM TEIL Z L TAHAEEELZRD, 20
E%TTIC BR DY a— 7 4 —LDOESE T 4 — R/
T 5,

SEATHFZE 671 Tld, BR BROBEOAEE T EVIE LS B W
EENTWB, LoaL, BMTiE 220 [deg/s] &5 R
BUERHE SN THD DD, ZHEIZHOWTIEARHTH D,
BRGSO ) OVEEITEE . WO R AHEIC B PEENDH D Z
CIIBGITHEIND OO, AR TITROREAERE L
T, BHEELFEUT 220 [deg/s] (£10 [deg/s] )&EHH LT 5,
L, VAT LAEHERALTOLSHFT, T—FDOIREEITV,
X0 THNRE SO EEZ REH L T TETH D,
224 LP Mg

BR ZHH L7-%. AFEOMNEIYO TEBL T HFITB
FL7-XA I D 1 7L—ARi% LP L9 5, JiTHFge
BICik, LP KD OAEMN 180 FEDIFIZ Y = — MEEE
WIZERHESNTWD, TOZ EnE, HEAEEE 180 &
(-10 ) & L. BoAENEEEORFIGE > T25HE.
TI—hEEBLL, AIHAZEIZ LP OV a— 74 —L40
BEET7 4 — Ky 735,

225 74— KNy o[22\ T

SP, mzLP%n%h%ﬁﬁbtﬁK\%@ﬁ&wﬁb\

HHEAESN T > A X REICT 7 — h 2B 53, SP,
BR[P@W%TWD L. FoRBOT T — ok
L7 < Lz,

FELUSNDT 4 — K27 & LT SP. BR, LP T ZFh D
A IUTTH, BOAE LB ERR LB E R T
b, ZOEBE T L—HIZHIKT Z & TREMIZERZT
FEVEED D EEN TV 2 032 R RICIEIR HR 5, oA E
i HEMBNTHIGE, K 2 Fo k) icHFacRitsh,

#WHSNOHES, M2ED LS IR THEEINS,

3. RV AT LDFEERE

FT—Tal XY T F v EARVRAT LB L, SP
LP FED, EOAEEZ TN TN T D Z LT, AV R
T DRGNS E 2 EE L7z, FHEBME 31 412, 4 [m]
FeDEE 74.5 [em] IZE W T— Vo THR— V&
FAEMEE 10 BATH K 9HR Lz, ZORTEXEED
ENCHRE LT 44 A Z (HC-V495M-K. Panasonic)
ERWTHEHEORREZ Y L, ZOB., %5350 12
METIZ~—Hh %22, 6 BEOET—YarsXTxTF v AT
(OptiTrack Flex3) #ffif L7=HIE % RIFFIZEM Lz, £
—var¥y7Fy T —4% (MO) LEARVAT LAOT—X
(YO) @ 2 DOF —Z &5+ 58, MHEOH LT v
TRRENERY &5I2F, KRVAT 20V TV T
R BR—ETIE RN LA, AT ADBFHAI L7z #
AI VIR BENE—Y g Xy T F v OF — & ZHhH
TAHZELT2o0F— 2R LT,

SP. LP WD, BOAET —ZIZX LT MO & YO %
®F4:Z, Bland-Altman 3T 21T > 72, ZORER, T Tl
BOWTTYATLAOHFRRESENHED Z &N oiz,
MO & YO Ol ZR 115737, T XTUITBWVWTI AT A
DI 2 E~20E, BENKEL, ZOHTHLBEOAED
FMRESHIEND Z ERFIoT-, BREDMEA % BE
LCERAT AT, =Y —T#lRT 41— KXy
R TEDLEE R D,

620

Padad

=52

ﬁj\

TH> BEOER

£1 MO & YODHE
SP LP
it i it i
FIRREE] a4 ol .66 0
MO—YO o e - -10.
FE A 22 13.2 6.09 12.2 4.22
4. 5HYIC
AW TR, BRHEERENZRIHA L, A7 > hR—

B DTV — A u—8 A AR D R e
AT LERRFE LTz, AT, Y AT AL D2EEBFR OR
EARiaE T 5 EREPERL, E—a Iy I Fv¥ LD
BaE{Tolz, EBRICEY, VAT 2OFHAREET 20 ERE
FEWZUNE D Z L 2R LTz, A%IL. ADOFIES SP, BR,
LP ORI E DR EZITV., TOMPIZESHNTE LR
HYAT AOBEEEDTWVE 2,

SE Xk

[1] Cabarkapa D, Deane MA, Fry AC, Jones GT, Cabarkapa DV,
Philipp NM, Yu D, “Game statistics that discriminate winning and
losing at the NBA level of basketball competition.”, PLoS ONE,
Vol.17, No.8 (2022).

[2] Gaetano R, Tiziana D, “Descriptive shot analysis in basketball.”,
Journal of Human Sport and Exercise, Vol. 11, No. 1(2016).

[31Reza S M, Reza J M, Ali A T, Majid P, “A New Learning
Control System for Basketball Free Throws Based on Real Time
Video Image Processing and Biofeedback.”, Home Archives,
Vol.8, No.1(2018).

[4] E.D.Palubinskas, “The Jump shot.”,
2004, No.7 (2004).

[5] YOLOv8-Ultralytics,
2024.11.24

[6] Mana O, Satoko H, Motoko F, Hiroki Nakata, “Relationship
between basketball free-throw accuracy and other performance
variables among collegiate female players.”, The Journal of Physical
Fitness and Sports Medicine Vol.8, No.3(2019).

[7] Dimitrije Cabarkap, Damjana V Cabarkapa, Jonathan D Miller,
Tylan T Templin, Lance L Frazer, Daniel P Nicolella, Andrew C
Fry , “Biomechanical characteristics of proficient free-throw
shooters-markerless motion capture analysis.”, Front Sports Act
Living, V0.5(2023).

FIBA Assist Magazine, Vol.

https://docs.ultralytics.com/ja/models/yolov8/,

Copyright © 2025 by

it

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



