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ABSTRACT

The purpose of the study was to analyze kinetic factors required to the three-point jump shot of the basketball games through 3-D
analysis and ground reaction force(GRF) analysis. Six university male players participated in this study. The results of the study were
showed that (1) resultant velocity in the center of mass(COM) was 0.84+0.27 m/s since a player didn’t shot a ball in the highest peak
and shot ball at the moment of going up forward and vertical movement. Therefore, it is necessary to find a proper timing to shot a
ball; (2) the angular velocity was largely increased in upper arm and fore arm out of the upper-limb segments and the hands had the
largest angular velocity since the body is in a fixed situation and angular speed is rapidly increased by the wrist’ snap with the rapid
movement of upper arm and forearm at the time of release a ball; (3) it is judged that a player can shot a ball at the accurate and

high release point when the player collects power vertically to the maximum by keeping GRF to the right and the rear in a proper

way and by keeping the body’s balance so that a large power may not be dispersed.
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Table 2. The results of COM displacement

(unit: cm)
Item PP(Ist phase) SP(2nd phase) LP(3rd phase)
X axis 0.17£1.69 -1.27+ 1.08 213+ 226
Y axis 7.7343.05 6.02+2.94 9.8446.33
Z axis 35.634.26 19.83+851 23534725

Note. COM, center of mass. PP, Preparatory Phase; SP, Shooting
Phase; LP, Landing Phase.

mX axis BY axis BZ axis

NS
o

placement(cm)
=)

0
2 1st phase 2nd phase 3rd phassl
7-10
-20
0 Phase

Figure 1. COM displacement in phase 1, 2, 3. 1st phase,
Preparatory Phase; 2nd phase, Shooting Phase; 3rd
phase, Landing phase
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Table 3. The result of COM resultant velocity

(unit: my/s)
Ttem EIKM) E2(FT) E3(BR) EA(FL)
COM 064024  212#049  0.84+0.27 1.8940.63

Note. COM; center of mass, KM, knee joint minimum; FT, foot takeoff;
BR, ball release; FL, foot landing
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57 3579 HEs 4 A AARR) e Fe oliE
7HETE BA3 Ay J9kS Elo] 47994367 degls, E27}
96.9497.7 degfs, E37} 288.2+133.4 degfs, 12|11 E47} 113.3+67.1
degis® UEI} HZE 3l T2 ==41A FE4°] Havt

= o] EleM 7P WE A5es Yepit 3 A=
#2927 M e ASE e UBon ofF Al ¢
1 2A% A5 7P HENES € 7 A
Table 4. The result of resultant angular velocity of upper segment (unit: degfs)
Item E1l E2 E3 E 4

Upper arm  479.9436.7  969£97.7  -288.2+1334 -113.3+67.1

Fore aim  450.11934  158.14226.5 -306.57£58.3 -145.2+66.6

Hand 63941712  229.74301.6 -995.1+211.58 -324.6+189.8

Note. Upper arm indicates flexion(+) and extension(-).
Fore arm indicates flexion(+) and extension(-).
Hand indicates flexion(-) and extension(+).
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1000 F
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Figure 2. Resultant angular velocity of upper segment. E1(KM,
knee joint minimum); E2(FT, foot takeoff); E3(BR,
ball release); EA(FL, foot landing)
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Table 5. Values of Fz max, Fx, and Fy

(unit: BW)
Item X Y Z
Ground reaction force -0.05£0.07 0.15+0.14 2.32+0.26

Note: BW: body weight.
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