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Objective: This study aims to propose an efficient technical model through a kinematic analysis
of field hockey drag flick shooting motion in laboratory situations and game situations and to
build up the basic data on drag flick shooting technique through a comparative analysis of a
Korean specialized shooter and specialized shooters of competing Asian countries.

Method: This study selected one Korean female national specialized shooter and seven specialized
shooters of competing countries, China, Japan, India, and Malaysia, who participated in the 2018
Asian Hockey Champions Trophy as research subjects. In exercise situations, a 3-D motion
analysis utilizing an infrared camera was conducted, while in game situations, an image-based
3-D motion analysis utilizing a digital camera was conducted.

Results: The Korean specialized shooter had smaller changes in the angles of the trunk and the
stick in game situations than in exercise situations. She had a high angular velocity of the trunk
and the stick head, and the maximum speed of the ball was high. The Korean specialized shooter
had the maximum angular velocity of the trunk higher than the specialized shooters of the
competing countries did, and the angular velocity of the stick head and the maximum speed of
the ball were in the average level.

Conclusion: As for drag flick shooting in game situations, changes in the angle of the trunk and
the stick were small, and the angular velocity was high due to the pressure that the shooters
should perform the motion fast with the defenders' interruptions, and this high angular velocity
of the trunk and the stick head affected the movement of the ball. Thus, the maximum speed of
the ball was higher in game situations than in exercise situations. The Korean specialized shooter
had the maximum angular velocity higher than the specialized shooters of the competing
countries did; however, the maximum speed of the ball was average, and it turned out that the
maximum speed of the ball was associated with the angular velocity of the stick head in P3.
Therefore, Korean specialized shooters need complementary training for a change to the torque
of the stick head, using the strong torque of the trunk.
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Kol 1/3& AtX|st QLO{(Laird & Sutherland, 2003; Pifeiro,
2008), MA &2l =712 PC 4OM M2 FHE 28
st Hehd 52 AEnEE Fo S ¢Hoz =85t
CkSong, Kim & Kim, 2011).
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Drag Flicke ZE3}
HE[ZH HEolM OfR BIHSHAH AEE= 58T 782
(McLaughlin, 1997; Pifieiro, Sampedre & Refoye, 2007; Yusoff,
Hasan & Wilson, 2008; Ibrahim, Faber, Kingma & Dieén, 2017)
HEEZY AYFE Al Hit 3¢ HEE 20|46 cm) O]
42 SHe= QAFEX| @ot 78 7I==E HTH0| UX|Z Drag
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SOF StCl(Ibrahim et al, 2017).
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Subijana, Juarez, Mallo & Navarro, 2010; McLaughlin, 1997).
SE|LI2HOME Drag Flick SZ0] CHot 7|& 2440 O|F0]
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M 20(Song, 2006; Song et al, 2011), 7|&2| ¥&H
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CHKim, Woo & Kim, 2009). st
[of ~AE23 2 A SHXL}

O] EX(Lee & Lee, 2012), 28 SZH0|
(Lim, 2009)0| O|R B X|Bt T&£GT=
CESH LR R MBS0 MR 4
M ATFE SO KMTHEO| Bk,
ob =H|=7F Q10| 7H 22Xt dE
otk [lf 1st Runner(PC $=H|4)7
AN 47| dgoiMe] &2

In
or OM rr m
mjo
ot
SEEF
My 50 3 o
N H @ o ro

)

k!
In
ot

)
9
«
o
a
2}
o
2
=)
fo
=
A
iy
R}

lo
B
Ral
()

0 AI «

m
-

s
&

o
0%
m

rnr > Mo

o

o Ot A
o
m

0x
olot
=
A

iy
n
o

oA
mjo H
Ot

> orr
rr i o O

N ot o &

AT om
Qe

o = Hot
to

ro -4
ot
=
ﬁ
o8
o

lo
=]
=T
lo

-4 \J
re mo
-4
10

=]
fifl
>

2 t

X2 pC Ao M 22|Lta} Drag Flick
YA 7lg 2gS MAlBk=H U
, ?2|Lt2} Drag Flick & #EQ| +8€ &
=Fot 23S At
Algh gl fa2|Ltat =2 of

ofo] 2SI A0S Hlm £

>
oo M ¢

i njo o Ho
re

> o
=)
o

0x
o

U 3>
m
I
40
rx
Ho

)
oF
2t
>t
=
=2

7 1
]
nx
=
ox
N
0x
olgk
|0
Hu
> O
12

q

1x oot
Of
!
mn
=

P
fo
rx
P

o
o
o El Oy
Hoar ox
i

1z
38

[
n

METHOD

1. AL

£ AT9| a2 Drag Flick M2 +H g2 sl st=
(KOR) O4xt =7t E HE wH 42 MESH FEoRACL
SHAZH 2 AF0ME A J"at Alg 482 Hlush| 9
8l 2018\ OtA[OHEI|@AEZT| Ch3|of &7tst KORQ H
2 HEES 2% 1Y M2 NPt 2AsgC d2D
20184 OIA[OIM I 2AE R T30 &7teh ZAF Ariel
Table 1. Characteristics of the participants
Nation Age (yrs) Height (cm) Weight (kg)
KOR 24 162 60
IND 23 167 59
CHN1 19 - -
CHN2 24 173 70
JPN1 26 168 60
JPN2 28 167 56
MAL 29 152 54
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Front Side Rear Stick

Figure 1. Position of reflective markers
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Event 2
Left foot contact

Event 1
Ball contact

Figure 2. Defining events and phases
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Event 3 Event 4
Ball release Follow swing
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X axis

Trunk angle Stick angle
Figure 3. Defining trunk and stick angle
Table 2. Trunk and stick angle Unit: deg
Course Place BC LFC BR FS
Lab 83.0+1.1 78.6+2.8 132.7+3.1 193.5+10.8
o Field 82.9+0.0 88.7+0.0 137.6+0.0 181.3+0.0
Trunk Lab 79.3+1.2 78.8+1.2 1432124 204.1£7.3
- Field 70.6+5.2 90.8+16.4 144.3+6.5 182.5+5.7
Lab 81.9+1.6 87.8+4.6 132.8+6.1 238.616.2
o Field 79.4+0.0 89.4+0.0 114.8+0.0 221.9+00
Stick head
Lab 76.9+4.1 74.6%33 128.0+7.1 2483154
® Field 54.61£14.3 70.1£12.0 123.5+£26.5 2343174
Table 3. Trunk and stick angular velocity Unit: deg/sec
Course Place Phase 1 Phase 2 Phase 3 Total max
Lab -16.6+6.8 259.6+22.2 208.6+24.1 362.1£30.8
" Field 30.0£0.0 286.7+0.0 331.1+£0.0 3735100
Trunk Lab -14+54 302.6£10.5 241.4+41.1 409.5+194
® Field 88.8+38.8 423.5+18.1 3111434 4874+21.2
Lab 226129 2279+123 380.9+106.9 1119.6+90.1
o Field 43.0+0.0 180.1+0.0 7743+0.0 1168.0+0.0
Stick head
Lab -8.3+9.5 261.1£133 4884+135.2 1163.3£64.0
© Field 65.314.1 450.1+55.5 898.1+157.5 1483.5+62.3
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RESULTS 2) 58 A 2§ Rk H3}
1. 9 dEdd) Mg (S =22ERD]) oE et Al JFoA LEHS 58 3 A5 Z4EE ®
Drag Flick 22 ol A0 AL &I Al J&of
A HEILE B2 3007} 2ck KORe) Drag lck 2 4 fable 4 Maximum bal speed untt km/h
o| AL AMstut MK Z7| ME0|A{Q| Kto|of CHSH Hlm £ Course Place Ball max speed
Zits Chgat 2ok J>ATo| 22t Drag Flick 782 1 Lab 743+33
=) wreto| mjat 30| K0|7h LIEHATHSong et al, 2011). [Tt o Field 801400
akx HElo| distog HEg Hlmst TQ A0 Trunk
912%26; 5 *T:;iw OLT LBERT |;-|; H:;, lE ;;&0:%' LB ab 6207
HEIAOLE Al HBOIM 1T, 1B Weto=B +usigonE Freld 110
Table 5. Trunk and stick angle Unit: deg
Course Nation BC LFC BR FS
KOR 706452 90.8+164 1443465 182.5+5.7
IND 73.1+00 85.6+0.0 142.6£0.0 189.4£0.0
CHN1 79.0+00 88.0+0.0 139.2+0.0 190.9+0.0
Trunk LB CHN2 83523 84389 156.9+11.5 198713
JPNT 92666 1116126 1419457 180.4+10.2
JPN2 76.8+109 765455 160.4+7.7 199.9+27.5
MAL 92.2+00 103.3£0.0 153.3£0.0 200.1£0.0
KOR 54.6+14.3 70.1£12.0 123.5£26.5 2343174
IND 58.1£0.0 78.6+0.0 117.8£0.0 261500
CHN1 61.9+00 759+00 100.1£0.0 269.1£0.0
Stick head LB CHN2 72.1+4.0 70.8+2.9 131.1£20.9 289.7+138
JPNT 71.9+2.1 824425 121.8+14 2367319
JPN2 787153 765+7.9 141.6£4.9 249.6+32.2
MAL 79.0+0.0 723+00 117.6£0.0 2489100
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Table 6. Trunk and stick angular velocity
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Unit: deg/sec

Course Nation Phase 1 Phase 2 Phase 3 Total max
KOR 88.8+38.8 423.5+18.1 311.1+434 48741212
IND 484+0.0 336.4+0.0 2774+0.0 335.0+£0.0
CHN1 47.3+0.0 344.1+0.0 345.7+0.0 472.9+0.0
Trunk LB CHN2 11.7+£39.6 398.6+£74.2 243.5+£37.3 365.1+158.9
JPN1 66.7+30.3 343+53.5 168.6+36.1 344.3+86.9
JPN2 5.0+25.2 3974+256 221.6+61.7 446.1£294
MAL 38.2+0.0 370.8+0.0 257.8+0.0 375.8+0.0
KOR 65.3+4.1 450.1+55.5 898.1£157.5 1483.5+62.3
IND 65.7+0.0 268.4+0.0 838.2+0.0 1351.8+0.0
CHN1 60.6+0.0 174.6+0.0 1055.8+0.0 2013+0.0
Stick head LB CHN2 -3.2+275 366.6+122.7 967.7+3104 1676.4+172.5
JPN1 3423 525.7+249.5 504.4+151.9 1333+38.8
JPN2 -13.2+313 339.6+£30.8 595.6+86.8 1487+336.5
MAL -26.2+0.0 361.6+£0.0 698.1£0.0 1481.7+0.0
stof Cist Xt=2&= (Table 3)0f M|AISHRICE Table 7. Maximum ball speed Unit : km/h
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