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Analysis of Kicking Motion for Ball Distance Control in Soccer Players
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Abstract

The purpose of this study was to examine the kicking leg motion of the ball distance control in soccer players. The subjects
were five skilled soccer players. We measured the maximum distance of the kicked ball at first, then marked the 40%, 60% and
80% distances of maximums on the filed for each subject. The kicking movements were captured by four high-speed video
cameras at 300fps and analyzed by the three-dimensional DLT method. It was measured that the swing speed, the angular
velocities of the knee extension, the thigh swing and the line that links trochanters’ onto the horizontal plane.

Swing speed at ball impact increased with the distance extending (r=0.86, p<0.01). Swing speed correlated with the knee
extension velocity at the ball impact (r=0.60, p<0.01). The maximum values of the thigh swing and the pelvis rotation speed also
correlated with the swing speed at the ball impact (r=0.77 and r=0.72, p<0.01).

These results suggested that the maximum angular velocity of the thigh swing influenced the ball distance control by

kicking in soccer players.

Key words: kicking motion, swing speed, angular velocity of the thigh swing, soccer

(Tokai J. Sports Med. Sci. No. 29, 13-24, 2017)
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Table 1 Characteristic of subjects and the experience year as soccer

player.
WERE FHE) &HE(Cm) AE (kg) BEREH (F)
S.S. 20 179.0 65.0 14
R.O. 20 158.0 66.0 14
Y.K. 21 174.0 66.0 16
Y.O. 23 176.0 66.0 16
KI. 23 177.0 75.0 15
EH 21.4 172.8 67.6 15.0
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Fig. 1 Schema of measurement setting.
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Fig. 2 Pasting places of reflection markers on
body.
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Fig. 3 Range of analyze in the kick motion.
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Im. ik

HEEE R L2F v 27 (40%. 60%. 80%-
100%) BEod, HBEBEIC BT 5 WERE 5 B DO KIG
BEEIEORRY) T — % % 6 1R L7z, KI5
CHLHE O R RN AE N KGHE B ASH N $ % 1R 257k
ENTzo F7o, HBEABE L% v 7 KoK Bk
B BHERAI T =7 2R 7 IR Lize B5MT
Bk D) JE D BB fre A Im e £ R L IR R A A U
ZLTA 287 1RO Jie B S e £ o BE A~ & K
FRIE 2 i3 BN AVR SRz

1. 42VINO FRFDED BDA A > JEEICDLY

T

4237 MEOBY BDOAAL ¥ FEEIZDOWT
FHHECORKAK IR L7, B DAL ¥
7ML, REEE40% T10.73 +0.73m/sec. 60%
T11.94 =0.69m/sec. 80 % T13.00 = 0.66m/sec.
100% T14.22*£0.88m/sec TH o720 T72. T D
A A v 7 HPEEIX40% & I L80% [ 1M100% TH
FICEMEE R L (p<0.01). 60% & ik L100%
THEICEMZRL: (p<0.01).

2. A VINT NEDHED EDIRBIET AR C
o\ T
FERBET DA 27 MREOBR ) KL o B i

Fig. 5 Schema of measuring on pelvis rotation.

AL OVTOREEZR 9 IR L7z, By ED
Jige B 7 A J AR B A, AR BE40 % T975.89 +
158.16deg/sec. 60 % T1091.96 = 95.19deg/sec.
80 % T1189.28 = 109.72deg/sec. 100 % T1310.73
*125.4deg/sec TH o720 Tz, ZOERHEIME
AL, 40% & LB L, 100% THEICHEE
ARL72 (p<0.01)o

3. MO EDXKREREKTFHERIEITREAEEEICD
Ye

FHHEC OB Y RO KR & KT A % 3 RS
HE DI 2 101K L7ze & O KA,
& M B 40 % T602.53 = 44.71deg/sec, 60 % T
646.74 * 41.36deg/sec. 80 % T729.31 + 41.23deg/
sec. 100% T819.62 * 62.63deg/sec Th o7z,
7o CORKAEETIEZ, 40% & LEEL. 80% &
F100% THEICEMEZ R L (p<0.01). 60% &
IR L CT100% CTHECEMZ /R L7z (p<0.01),

4. O EAIBEORXOIEAEEICDVNT
BT OB Y A 0 I K IR e A R EE (2D
WT O % IR L7ze B o i K Inl e £
FEIE. AREMIHE40 % T169.16 * 14.90deg/sec, 60 %
T 219.46 * 27.63deg/sec . 80 % T 277.31 *
37.29deg/sec. 100% T378.78 +53.70deg/sec T
o720 T ORKMBITEMBERETIZ, 40% & B L,
80% M U8100% TH E I Z R L (p<0.01).

17



WIHIFG— - TR - S - (I 7 - AN R

SO U S

PERE Hh A A4 2\0
a 18

16
14
12

AL VTRE (mfs)

REEAZEE (degls)

KEREEE (degls)

FEEBEEAEE (deg/s)

0 //j// a B, RS 77\7’*{\’,:‘}&\

0 25 50 75 100
SRS (%)
—<0—40% —O0-0—-60% —IDNNH—80% —TO-100%

6 ZIBEORRIT—4 (n=5), a: AAVIJEE. b BREEARE. c: A&
KFEENETADERE. d: FEOLRERE

Fig. 6 Data in chronological order of swing speed, knee angular velocity, thigh
angular velocity and pelvis rotation.



Ho A —=DF v 7 EEICBIT SR — VIREEEO BT 5 LBE TS

S N W

BEREHh A FOAVAN: -
2000 ;
40%
1500 |
§ 1000
g
i
b
o
60%
3
1
)
8
1500] 80%
o
gL
®
100%
E
ot
)
®

0 25 50 75 100
ML (%)
—O0- O [EXEIEAEE —AA KEAEE —WB-REHARE

X7 HiER (40%. 60%. 80%. 100%) [CHIFDHIBZEDRFRTIT—4 (n =5),
Fig. 7 Data in chronological order of angular velocity in pelvis, thigh and knee

by each kicking distance.

19



PN — R - E R - I R - ANITEEER
*% ok
g18 - a1800- : ,
E : 51600
H16 . S
g & g 1400
i ~ 12001
£12 S £ 1000
+ v &
10 & 800;
R o=
6004
<g 100

100
)lxﬂ%ﬁﬁﬁﬁd)illA (%)

8 AVINUNEDBDREAAVIREDLE: (n=5. * . p
<0.01) : 40%&ELHE L. 80%. 100% CHEICEEZRU
(p <0.01), 60%&EHELI00BCERICEEZTRLE (P
<0.01),

Fig. 8 Comparison of swing speed at ball impact by each
kicking distance.
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Fig. 10 Comparison of maximum angular velocity formed
by thigh and horizontal plane by each kicking
distance.
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ball impact by each kicking distance.
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Table 2 Correlation table of each indicator.
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