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An analytical study on the upper extremity in one-hand shot of basketball
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Yoshihiro Iwamoto '00 Yoshito KApOTA®

Abstract

The purpose of this study was to clarify the upper extremity in a one-handed bhasketball shot, using a

three-dimensional DLT method and stress sensor.

Four male university basketball players were the subjects of this study. They were asked to throw free

throws. These motions were filmed by two VTR cameras. 3D landmark coordinates of the subjects were

calculated by the DLT method, and the load on each finger was measured by the stress sensor.

The following major results were obtained:

1. The angle of abduction and flexion at the shoulder joint at the lock were different according to the ball

position of each subject.

2. The angle of internal rotation at the shoulder joint at the lock was about 95 degrees and the elbow

position stayed near by the upper torso.

3. The prime extreme extension after the lock started at the elbow joint, and extension at the elbow joint

continued after ball release; the maximum angle was 150 degrees.

4. Palmar flexion immediately before ball release and the timing of ball release at the wrist movements

were different for each subject.

5. Regarding the value of load on each finger, that on the index finger was biggest. The sum of the loads on

the index finger, middle finger, and ring finger accounted for 85% of the total.

6. Regarding the order of ball release, first was the thumb, second was the little finger, followed by the

index finger, middle finger, and ring finger.

Key word : ball control, three-dimensional motion analysis, value of load

1. #

[l

189100 0000000000000 00b0O0O0
goboobooboobooboboobooboon
goboobooboobooboboobooboon
ooboobooboobooboboobooboon
0000000000000 000000000°*0

gooooobbbooooooobobobbooooo
goboboboooooboooooobobbobooooobn

goboooobooobooobobooobooboooo
gooooobobooooooooboobobbooooa
goboobooboooboobooobooboobbooon
goboobooboooboboobooboobooon
gobooobooboooboboobuoobooboooon
goboboobooooobbooooobooboooooobo
gboboobooboobobobobooobooboobooo
gobooboobooobobobobooboobooon
goboobooboooboobooobooboobbooon
goboobooboooboboobooboobooon

00000000 O Tokyo Gakugei University

000000000000 0000OOTokyo Metropolitan College of Aeronautical Engineering



92 ooooo

goood
gobooboobooboboobobuobbooboo
00000 0000000000000000000
goooobooboobooboboobobooboon
goooobooboobooboboobobooboon
000oo000o00o00ooUoooooDoo3noonooon
ooooobooboobooboboobobooboooo
goboboobobooboobooboboobobooboon
gboooobooboobooboboobobooboon
goooobooboobooboboobobooboon
0000000000000 Ooo®™ooo0o0ooon
ooooboooogo

gopbooboobooobobooobuobobooobooo
ooooooooOo3ooooooooooooooo
gboobooboobooboobobobobooboon
goooobooboobooboboobobooboon
gboooobooooo

2. A =

2-1. WERE
ooooooooUooUooUoUoUooOoo3ooo
ooooO70000C00O00ODOO0OCOOODOODOn
ooooobooobooboobobooboboobooo
gobobooboobooboobooboobobooboon
gboooobooboobooboboobobooboon
ooooooobooolooooobooboo

2-2. RBAIE
opooooo
oO0o0o0o0oooOoooOoooOos3gooooooon
OOo0o0o00oooUoooUoooooooooooo4o
gboobobooobooboboobooo
(HhoooooooDbDoooboooOoobobooo
goooboobooboobobooobooo
)0o0oooooooooooooooooon

goooooobooboobobooobooboooo
gobooboobooboobobooboobooon
gobooboobooobooboboobooboon
04.225000000000000000000070
goooooobo

goooog

Hhooooooooo

gobooboobbooboboobooboooboo
gooooobboooooooboobobobbbooooda
goboobooboooboobobooboobooon
O000o0oo0oe00DD000DD00O0D2000000000
gooobooboboobgoooo

200000000000000000 0O Frame DIAS
for Windows ()OO OOOOOODOOOOOODOOO
gobooboobooboobobooboobooon
000o000o00ooUoooUoooUoo3ooooooo
gooo

)ooooooooo

oooo0oO0o0oO0l10000s00goooooonoo
IbmmO0O00000000O0O0O0O0O000OO0O0@)
goboobooboooboobobooboobooon
goboobooboooboooobooboobooon
g000mOolobooooboooo0oooooboooo
OO000000O0O0PowerLabO O spO0 00000000
OO0OO0OO0OOOOONEC PCO 9821 Ls 12 AlleD O OO
ooooooooooooz20o0oo0o00oooo

2-3. AMIEE
goboooboobboooboobuooboooboo
gobooboobooobooobuoobooboon
gbooobobooobo
(hoooooooooooooooooooooo
gooooo
()00ooooo0oUopooooUoUoUoooooo
@GUooooooooooooooooo
@Hoooboopooooooooogooooo

oad GyiooodoDoooooooooobooooog
gooooo
PR G gk BHNF ANV iR
(years) (cm) (years)
Y. T. 20 170 o H—R 7
Y. N. 22 172 ) H—R 14
T. O. 22 180 A vy — 10




gooooooooooooooobobooooooooOobocoOooooooOoboobo 93

20m

<:};

camera 2

gbobooobooooboooboooboboon
googo

3. % X

3-1. TN R avy FEaED LK EEHES
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
oooQ
0D20000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000
000000000000000000000000
0000000000 88.88° + 4.72° 095.18°
4.35° 0118.75° + 10.44° 0000000 DOOO0O
000000000000000000105.60° +
6.88° 0122.75° + 10.72° 0126.25° + 4.57° 000
0000000000 O00133.75° + 4.83° O
140.00° + 2.16° 0134.60° + 4.92° 0O 00000
0000000000000000000 92.68° +
3.44° 095.45° + 3.30° 097.23° + 2.74° 03000
0000000000000000000000000
000000000000
000000000D0000000 74.58° + 3.36° O
69.65° + 6.50° [186.53° + 5.68° 0O OOIODOOD
0000000000000000000000000

BERART

: nan
Fﬁ AL v
U O DADN
X

Hhr—-Tn

BUEE 7

16m

ﬁ camera 1

goooooobon

(0300O)ooooooUooUoooooUoouoooo
000000104.28° + 5.98° 0114.55° + 27.18° O
129.25° £ 4.79° DOOOOOOOOOODOOODOO
O0D0D00DO153.38° = 6.48° O151.15° # 8.10° O
154.75° = 11.59° OOO OO

goboboboooobooobboooboogoao
148.75° + 5.75° 0 163.75° + 11.81° 0O 156.25° %
9.22° 0000000 OODODOOODDDODOODOOOOO
gobooobooboooboboobuoobooboooon
gobooboobobooobobobooboobobo

oooyYyToooobDOoDOobOOoooooooooo
gobooboobooobboobobooboobooon
goboobooboooboobooobooboobbooon
goooooobmobobooobooboommoon
O00o0oooooooOo0O18s.20° £ 8.10° DOO0OO
ooooocyNOOOOYTOOOOODOOOOODDO
gobooboobooobboobooboobooon
gobooboobooobboobooboobooon
goboobooboooboboobooboobooon
0MmooD40000000000DO0OO0OO0OOO
gooooboooboobooboooobooboooo
000000000 169.75° £ 1181 OO00OCOO0OO
oooToOOiOOoO2000000OO0UOOOOOOO
gobooboobooobobooobooboobooon
O0oo00oo00oo0oOooooooUoooOooo 3o
000000000000 00156.25° £ 9.22° 000
gooomm



94

goooo

gboobooobooboboooboobobobobooboobooboobooboo

WHREY. T.

B i w7 JyU—=2 &K

JEBAET S h 88.88%£4.72 105.60+£6.88 133.73%£4.83
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