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The Biomechanical Analysis of Accurate Instep Kick in Futsal
Chung-Fu, Huang

Abstract

The purpose of this study was to investigate the biomechanical parameters of instep
kicking towards specific targets of the goal in Futsal. Twelve females from national
soccer team in Taiwan were recruited in this study. Each subject was asked to perform
instep kick of a stationary ball (size 4) toward top and bottom target on the right and left
sides of the goal in Futsal. VICON motion analysis system and Kistler force platform
were used to collect the kinematics of the lower limb and the ground reaction forces and
moments, respectively. The results showed that the ball velocity, the range of hip
motion on swinging leg, the range of knee motion on supporting leg, the peck angular
velocity of hip joint on swinging leg and the center of mass were found significantly
difference in four targets. In addition, the knee joint force, the hip joint and the ankle
joint moment of supporting leg were found significantly difference in four targets.
According to the results of this study, we found the body motion changed in different
targets of accurate instep kicking. It could be provided training guidelines for coaches
and players, and the kicking movement could be adjusted by personal for increasing
accuracy.

KEY WORDS : Biomechanics, Futsal, Instep kick.
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LRI R @HEepEygpa(d 5-1) 20 oL F 7EER

R R E I o EES I AP kR

fon

* AP E A RRF P o AT A AR DR T K

O

HE s m o R o A P n2 RS S 2 Kellis &
Katis (2007) % #& & § & = 4t 4y 7 # 7 - & F st P o 2 o

s M OE R A R Y ERITE AT hE A 4 R E G R

it

"o

f i H AR M @,J%a SR B R L B S U N 2
sk 7 F % F OF jr  (Alcock , Gilleard , Hunter , Baker
& Brown , 2012; Juarez, De Subijana, Mallo & Navarro, 2011;
Katis & Kellis, 2011; Katis & Kellis, 2010; Lees, Kershaw &
Moura, 2005; Shan, 2009) » & & # 5-1 eh FF 3L ¢ % ;| » @& *
S e RN & 19.25~32.1 m/s A @& * = @A

sk S 9 A 17.06~30.33m/s> Bk F R @Y = A A
R R G TR A RN AR PSR
FE7 ch pedp Map B L £ AL F LTI EFTHSH IR
B FP s AR RFTNEEFRFT DR

EANE A e BRI S e T S
FENM Y FROEEESHF RS TP E L PR
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# 5-1

HE o FIHEGEL)

Ty (& ~) W iR BL §4 TR k@ (m/s)
BE A o B
S £ () =

Dorge et al. (2002) 7 26.4 EL KA 2D 24.7(2.5)
Barfield et al. 29 6+ 19-22 FE 5 % 2D 25.3(1.51) (%)
(2002) g 2 21.5(2.44) (*~)
Nunome et al. 5 % ¢ 2 E Y £ T4 2D 28.0(2.4)
(2002)
Nunome et al. 5 16.8(.4) # & A £ T4 2D 32.1(1.7)
(2006a)
Nunome et al. 9 27.6 T Sl & T4 2D 26.3(3.4)
(2006b) (5.6)
Kellis et al. (2006) 10 22.6 ¥ o B 2D 24.69(1.8)

(2.0)
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Tol et al. (2002)
Lees et al. (2005)
Kristensen et al.
(2005)

Lees et al. (2002)

Juarez et al. (2011)

Alcock et al.
(2012)
Katis et al. (2010)

15

11

15(+)

27.4
20.6
18~28

16.1
(0.2)

20.1
(3.2)
13.6

(0.7)

BRIk

Pl

ELC O

E-)
e
B

2D
3D
2D

2D

3D

3D

3D

24.3
24.7(2.47)
23.38(1.45)

25.45(1.52)
(& &)
19.25(0.77)
(% &)
30.06(1.54)
(B 3% %)
30.33(1.44)
(B2 %)
22.62(1.71)

19.62(1.89)
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Katis et al. (2011)

Orloff et al. (2008)

Fabio et al. (2010)

Shan (2009)

* B

10

11
12
10

22
22

12

g

g

13.6
(0.7)

20.2
(1.2)
21.8
(2.2)
21.7
(2.2)

21.6
(2.1)

0

3
(SASK)
=
(CMSK)

&/ T

&£ T

)
P

T

3D

2D

2D

3D

3D

19.

44(1.78)

(SASK)

17.

06(1.46)

(CMSK)

22.
.9(3.5) (*)
2(2.2)

21
24

g

16.
24.

13.
19.
17.

7(3.1) (9)

9(2.7) (» &)
2(3.1) (# 3)

2(2.3) (» &)
6(2.6) (% »)
07~18.72
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% i = (Shan, 2009) %k . % & F 1 h L B > L & § L E
Pl s PR R 2R BRBRE L
EHRAFIHETELIARRAEYR BRLFRFT L R AR
UV ANT I R AVANE S O Ea S R T S N
BFl e P ird - B % ow

=
R A I RN IR TR I B R

RSN
Nud

M e
g

!

Iy

[

=)

=N
e

I

&
—
N

A

L

P

2
e F R g M 0 TS A L F L

)
p
=

B ETHRMEEEFRT M PE T ORI R
A B PBRACHERBIALENHPEFEORET LY TR TR S g
Bl de o LR F R RL AR Ry g R
Won B TR R R e & 7 (Leesetal., 2002; Lees et al.,
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olan (1998)#f #& ! § = F A dp 7 R 7 F L ch & pF > 0 B
g Bov M E M OE R R K PR
Pooom Rt E R 2 M E 2RSSR R
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% 5-2
THMEEE PR TR L)

Ty (& ~) S S TR M S
'Ed-3 (degrees)

"M
(degrees)

BB &
(degrees)

Alcock et al. 15 B %M 3D 35.5(7.8)

(2012) 21.1(4.3)
(Add/Abd)

Scurr et al. (2009) 7 *H 2 2D

55.6(6.6)

68.1(18.6)

(30.3°%£15.2°,

poiE & R)
71.9(19.5)
(30°)
86.1(13.1)
(45°)
89.4(14.3)
(60°)

31.6(8.8)
8.2(7.0)
(IR/ER)
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Lees et al. (2005)
Lees et al. (2002)

Shan (2009)

8
2

44

ELE

BOE

3D
2D

3D

55.6(13.9)
44.1(4.0)
(& &)
34.3(2.4)
(% &)
72.4(6.9)
(# &)
130.4(10.2)
(3 )

N
72.0(6.1)
(# &)
92.4(8.8)
(# )

62.8(14.2)
47.5(4.6)
(i# &)
41.1(3.8)
(% &)
80.2(9.7)
(# §)
107.9(7.8)
(34 3)

4
25.6(11.8)
(# §)
113.0(10.4)
(34 3)

33.8(12.9)
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~ F 3

12 +

B Rt
%\'

3D

B 3k g
83.9~98.9
(F/E)
37.9~39.8
(Add/Abd)
21.8~25.9
(IR/ER)
P
48.5~51.9
(F/E)
23.4~25.3
(Add/Abd)
14.5~17.1
(IR/ER)

B sk g
94.8~89.6
(F/E)
14.3~16.5
(Add/Abd)
18.9~24.9
(IR/ER)
Loy
22.6~26.9
(F/E)
6.0~6.7
(Add/Abd)
12.1~14.6
(IR/ER)

B xR owr
19.9~23.7
(DF/PF)
14.0~16.0
(Inv/Env)
20.6~24.6
(IR/ER)
* 3% oy
18.0~20.0
(DF/PF)
13.3~14.5
(Inv/Env)
5.5~6.1
(IR/ER)
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% 5-3

ERAfEERE&FPEEFNEFVE - TORGMGE L)
T (E &) XK E_RROM Mo R oy N o E
Lees et al. (2002) Ao BOE siE £ 19.3(0.23) (% &) 1.32(0.05) (% &)
14.7(0.63) (& &) 1.32(0.09) (& &)
Nunome et al. (2002) 9% ,% * 2 |3 3 7] 24.2(2.2) 1.16(1.1)
Lees et al. (2005) 7 ,20.6(%& ), 3 R A 16.1(2.01) 1.57(0.18)
Dorge et al. (2002) § ,26.4(% ), 3 37 18.6 1.33
Kellis et al. (2006) 5 ,22.6(f ), % & 17.6 (% & ) 1.40 (% B+ )
16.4 (% B 2) 1.33 (% &)
Giagazoglou et al. ¥ ,35.2(3.1) 14.85(1.39) 1.36(0.48)
(2011) (7 &) (p &) (p P 2)
7 ,40.0(4.8) 12.54(1.33) 1.23(0.73)
(4 #1 =) (4 #1 =) (4 #1 =)
Alcock A. M. et al. 4 20.1(%& ), 17.7 1.28
(2012) e S
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Katis et al. (2010) 7 ,13.6(F% ), 3 5 3 12.19(0.51) 1.61(0.41)
Juarez et al. (2011) ¥, 16.1(f% ), 24.59 (] @ %) 1.22 (ipl @ %)
- moE 4 24.43 (] # i5) 1.24 (ip] 3 15)
Barfield et al. (2002) 2 § 6 %, 19-22(%& ), 13.9 (9) 1.82 (%)
B4 E S 13.5 () 1.59 (&)
Fabio et al. (2010) 7, 21.8(2.2),% & 17.6 1.38
R G 4 21.6(2.1), 11.3~13.9 1.34~1.58
B foi %

56



S & M&iiEA

R A AR R TR LI S A
@R E R RME B R A M E 2 SR
- BABH (% 5-4) R A b AR
At R HRAESR A D AT

&
T M OE A A kRS g

IS A oY
S
-
il
o
3
&
-
=
7
-

Bho x4 RPN At 0 AF LT RN E LR
A B R R E R R RS F LR RERA NP P
T TN SRR R Y THEPEAY AL S kD R

e
nER R s IR R R R

£ 5 M B 5 ¥ % (Lees and
Nolan, 1998) 40 3 = & » X @ - % Lees et al. (2002)h# 3
PR R AP ARAR R AR ST M SRR RS A
Bk By dn oo B R TR T g B B s %R
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4 5-4
TR S ERERE S T OE(EE L)

T (& ) e Ll "M & BB &
(degrees/sec) (degrees/sec) (degrees/sec)

Alcock et al. 4 20.1 A&, 492.7(160.4) 1627.2(269.3)

(2012) B Rorp iE S

Dorge et al. (2002) 9 ,26.4 #& , #® % 7
29 6% ,19-22(%),
A E L

Barfield et al.
(2002)

Lees et al. (2002) B

T 21,6 BB RR A

1111.5(108.9)

(%)

1134.5(257.8)

()
578.7(31.8) 1211.8(80.2)
(i &) (& B )
412.5(40.1) 982.6(1.1)
(% R) (% ’)
407.7~479.1  656.5~711.3

1610.01

183.3(80.2)
(i &)
83.1(48.7)
(% &)
107.5~139.2
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