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o] A7 AeA Tk HlEA =Y F2ke s Al S4e] Walzt ARlvsine
wave) FEIZ Uehdel e S4& 5% 3 255 £4 e 59l rledtt A7E
el A|=7dglo] 5 o3RI IMF B A=At 650] Hofsioion, A 7hed iz
A=27] T2k e BLEE AT FolHsle} olsdy, FH| Ak Ul
AAe] Mo w Agshe RUES AT AT A, A wole AR
ook FAHAl Hslehe 218 SRS o ARLoH, ARlste] 7P =& ARellM A
o] Eole A 52%, LH‘T:_”:— o] Ao g xbe] AAIFA Y] ol A 46%
Z AR, A olsde ARl 71 w2 213081033 Dol AHE W
EE o] AH] g= f7}(16+0 82 DAl = w3k 092087 U6 ke A
OS2 et | HuldEs 761144 Do, e o] ARl '] Ao 4l
Ae] Ao Agsh= BRIEE 3504493 Kgmo=E VERITE
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g Roets @ FodT Hi6d HM2E (S HM413)

Job
ol

.M &

ZAHAEAHNITR Y A% +d i A 713 EAZC 24 = shrt
v ARITF e o] F4 o) 5 (sine wave movement)¥ Aot 1

& T AAFAY ol AW FFOEA YR tﬁhlp)«l 2%l
npx] ARQIKsine wave)9} F-AKsE7] wlol] Eoizl &4 o]t{Choi Hong Hi, 1999).

%xﬂsﬂaﬂ&mﬁ% o9 ZE FAE B3 AL AE 43 |52 Ay

2! 1. Sine-wave movement

 a7e AR dolB’ T #EE £ Qe Sl tste] (h=AgEE
g NI FHE Wwol HeA shed wiEA=E] FFS E—H’B‘}
NS s HAH AeA Thed HleA 2T ol 5% WA=
71" 2 Bt} o3k FHpoom) ol Feltt. o# g AL Aol FAB A=A
A AHEshE B0l 71doA A B 323 A 71e8oid bEr] i
ojnj, 5183 HizA 279} B A 27]= 11 ofn|7} 3] ThEA| 220)aL
(=714, 2005; 353, 1974; Choi Hong Hi, 1999). 47|14 7k’ & ‘&%’

=
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ZEM JI20 BIZXIZY| SEE Aelufsine wave) BEHS| S|S0l CHEH 2EfEH 24

< Yulgted F& T T FHY Fol7t opfEeldl Hol ‘7EF 9 &9l
& G5 FEEE 584 Apolo]zl kAT
ARRITF e o] FAolEoE Qg e ofd O & 7hFate] EA o4 A &8t
ATt AR A3AT 2 Ishac & Eager (2021 ‘sine-wave punch’ 2= 33
O MAE o]&atd ARITL FE o] FHolsS T8 A 279 AAE B4, 7}
g, St vHlwste] AAIG vk ek s AFelAE A2 T2 ARE
Uehd 24% 9 489 37], H3xE(punching bag)?] 7H4E, A1 259l
YA} SR 7] ol Tk Gt AASH=TE 24 ARlTE o] 240 F
o thet |3 EAo] AT of4zo] Utk
oo # A= ARIS FEjo| FAlolF F
o =X ST HEHARIT FA4lolB)E 3 &5HH o5 tist
q B

o) A& ARkskaLAL Rt o] ) AeA

. 9799

L g7d%

il

2 A7 A= HT 78 ol A3 o)dadol gler 5 o
o A=A4Y g 74 A3l S48t Ydse 5 TAHAEAY o
@3 FHE T2 6] HA I Bjd = A=Az FAHAT. thgake] Al
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g Roets @ FodT Hi6d HM2E (S HM413)

3]

1. g7 CHARKM£SD)

21 7H(em) A F(kg) A (year) A7 g(year)
172.8+4.12 67.5%5.86 35.2£7.00 12.8+5.34
2. A7

D Az B

=28 B35 ) AME =2 382 Kwon3D XP (Visal Inc., Korea)o|H,
FA0, AE143 1/500s, 120FPSE A4 ¥ 8th<] Sony AX700 (Sony Corp. Inc.,
Japan)& AFESIITK Y 2. FhlEhs <Y DI} 2ol Z 1m, Zo] 2m, =9]
2me] A" Econtrol object)< AAste] g H e o] d(calibration)s 3F5.0.H,
F-$-=(mediolateral axis)S XZ, % 3H(anteroposterior axis)e Y&, A=
(longitudinal axis)& ZZ 2.2 sl HHFEA(GCS, global coordinate system)E
AAEA 871 Y-S 7138871 913l LED 413 (sync event)E AH-8-81 L,
1o wet 7t gheel 9] Zalds A
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e

Camb5
Camb

T2l 2. Camera setup

12! 3. Control object 2! 4. Reflective marker setup

JAAEA ] FAUE Aestatr] Asf 27 1.oeme] §HAAE 3770 F-23t
Fom 1 A& GE D9} 2} o|F FEA, F5, HEIA ] S (medial
marken)= 7t A F4IA HAE 2] sl <O L9 2ol A5 A FA
B OAEe] @/ static trial)s o]&dtH oM, T BHS HAsfe] s
static trial 3 A A= ATk
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2. SO B9
Body segments / joints Anatomical location

Pelvis anterior superior iliac spine,
mid-posterior superior iliac spine
acromion, 7™ cervical vertebrae (C7),
Upper trunk mid-sternoclavicular joint, xiphoid process,
10™ thoracic vertebrae (T10)
Knee joint lateral, medial epicondyle
Ankle joint lateral, medial malleolus
Foot 2 metatarsal joint, heel
Elbow joint lateral, medial elbow
Wrist joint lateral, medial wrist

AEeA 7kt viEA27] 5249 AT 9 AeA sEA 7)Ao
2 o5t L HeA] viEA 27|17 olH (| 5o} 2k B4E fls) A%
gk oldl E(event) A2 #E] 9] Eol7h Aul7h H0E HEDS WL s HeE
o] Adel B ¢HED R AT
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ZEM JI20 BIZXIZY| SEE Aelufsine wave) BEHS| S|S0l CHEH 2EfEH 24

T4 T AATA Y o) AATAY o]FEE, FHY HUEEH, &
&fehz) M lkinetic variable)e o] 5dte] W= o] Aol T+ &IHE2) 4
A Ao r Agsh= RHECKE 3.
E 3. Variables
Variables Remarks

1. Height of body mass center

2. Velocity of body mass center kinematic variables

3. Maximum Joomuk velocity

4. Moment to the front side of the body kinetic variable

(1) AAZFA1¢] o](height of body mass center) ¥3}

AAFA Y Eole AATAY A7 vehde FHGEO)N A 2 5(Z%)
o] Y2 Aol Q1A A Z(anthropometry) HRE wjgro 2 B3 59k
EE HEE JlEsith AAFAY Eole MR UFo] EFEI

(normalized)stH o A17el gt WEEH%Z YR AT

() AAZFA Y] o] %<& E(velocity of body mass center)

AAZA Y] AA(P)7} o5 W] SX(V, )= Theo] F2)3} 2o] A&3ith
Ve = | APpe | [ At

(3) F9 ¢ Hj< =(maximum Joomuk velocity)

A27) A FHY SRS BATE AN QLEE £5o| 920 F

= v}7(right lateral wrist marker)®] £=(Vawen7t il Fholn &34



g Roets @ FodT Hi6d HM2E (S HM413)

Vewwar = | APruwar | / At

4) AAe Aoz A8sl= THlE(moment to the front side of the
body)

AA 9 AROZ 2Eshs EHEMuy)= WEs eS| Add 3
=IHEON <TId 603 Zo] A WD FAFTHHTE A #2FHad
3 AHo] Bhu= A7EA o] Al(deh AlSw)e skl AEsial o, 342 o
=3 2o

Mbody W X d

2! 6. Moment calculation

3. AsAE WY

FHete B8 39 2E 9AxEE DSM (direct solution method) €18 &
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ZEM TR0 BIZX2Y| SE E Alltksine wave) BER| B4lolSol ChE

S 28 3aY Fugrow WeEgon, 43 Butterworth A9 Ful4= THE &
3 ¥ &sKsmoothing) s k. Abk3k<=(cut-off frequency)= 10HzZ A2 A3}
o B AN FHHT A4EE BE Wl tisty 7EFAFS AABHA

m 23 92 =9

L AR wolws}

B A7lM AeA Tk vEA2r] 8 T AATA e wole <Oy D
2ol Wglsioion, A7E s AAT 24 AHIA Y wol= <E O} 2ok
<IE DollA B2 = A% o] g2 T AAlxole] Mt g2 ARelat Feiet
AR A2 AR, vE]e] 27 7 w2 w Yehus AT %0
= AA] oF 52%, W o] Aol B ettolle A 46% TEo= w5
o9 Ws}E-L2 4149 5% T YEbdS AT

4

o)
=

Percentage of the height (%)

50% : /\
o T SRR R oA cees” % 3B

3] E2

2! 7. Movement of body mass center height
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2o HM16H HM25(EA HM4135)

I 4. Height of body mass center

Height of
Percentage (%)
Event body mass center .
of height (M)
(M=£SD)
Maximum height of head (E1) 0.52+0.049 52%
Foot strike (E2) 0.46+0.042 46%
|E1 - E2 | 0.05+0.009 5%
2. AAFAY o]FEE
F2 T AAFAE ojFEEE <&E e 2k

E 5. Velocity of body mass center (M+SD)

Event Velocity (%¢)

Maximum height of head (E1)
Foot strike (E2)
|E1 - E2|

0.8+0.33
1.6+0.82
0.9£0.87

AEA oF F Azt Feje] FA0lF
AREDRE o] B

2%, o3 2& AT @

EHEDHA AAF

o= 3 Ml =o|7} Hu7t He
ZA9) &£27} 0.9+0.87 % =78k

2= ‘:‘Lol 3—%"1] A=
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& 9Eoz eYo i urh By vl fe@ 20e B Hu, A
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FJ g 42 AAFANA A7 ol 2 Y o] AH 3} Thi= Ao
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F 349 QA P2 BEY A& Bl goeA A4
7 748 A7} ekl ek, wek 12710 3

U3 Aol Z7HE Mol vlaste] $5%e 37t
].

of
nd =
tlo >

> O o\ o o
. o>
i 2
o &
o °F
2
o]?:(':, =
O F—?—“:
£
offt I
b
)

>~

LAAFAE Fol £ wE Z7HE QXA o3l Aistel 3%
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o

V. 248 4 AA

B ATE B3 2uA bl MEAZY] A4S SAsE et Als
(sine wave) FEhe] o) 5ol WE So] thto] Thew o] 71&3tw, ool we
LEGA 0|5 BT BE WHY AN L FLATA BT AAL SHuA
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ATk AAIFA 9l o] Ml AAe] oF 46% ~ 52% M= YEon, Wil
A7) of 5% et
|e5Es Ao 7HE =2 A13(0.8+0.33 Do)l A FH
e o] A B L6082 POH7EAQl 313=H 52t 0.9+0.87 %6

s 8.2 et ol ¢ sk F4015e WA the 2ol

B AdE B9 L0t 20
AR, FEo) Hrj&Es 76+14 KR AEEHUT.

YA, R o] Awe] B7] Aol AA] Ao Agst muEE
35.0+4.93 Kgm=Z Yelt) o= 108 Zo|¢] wlirod) Eoll ¢ 35 2213
o) RA7 A o] Uehhs AT W} gor, 42 Be) D Fao] 1 Ug)
Q) Ao BRh 1 A3} ARIste] SRl Ao gk A &
FE FME R02 ARIE v o5 F AAFA HHoIA P2 T
e malEd tale] WT2eide] ol W19k ulivh B asitha 47
a.

o
torque), XWPEE F2& 93k A Ud = g2k Ads 2oy Yehs
3]

AEel 5ol o Lffreo FE B3l A% Felel F4ol5o) 71
H

734, A3 AR, 2484, ZEk2007). BAE 75 A 58A=27] f¥4
AASets Wl vl F4. FFEFHEEIA, 17(4), 201-208,
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ABSTRACT

A kinetic analysis of the mass center movement of a sine waveform of
gunnun so gaunde baro jirugi (a straight body punch during a walking stance)

Park Dong-soo - Kim Hyeong-seo(Sehan university), Koo Bon-ho(Kyung Hee University)

This study describes the characteristics of body mass center changes appearing
in the form of sine waves of > gunnun so gaunde baro jirugi(a straight body punch
during a walking stance)’ through kinetic and kinematic analysis. Six ITF
Taekwondo leaders with more than five years of leadership participated in the study,
and the height change and movement speed of the body center, maximum speed of
the fist, and moments acting in front of the body were calculated. Studies have
shown that the body center height varies similar to the shape of the sine wave, with
the body center height of 52% of the height at the highest point of the sine wave
and the body center height of 46% of the height at the moment the foot touches
the ground. The body-centered movement speed was found to increase 0.940.87 s
during the descent phase from the highest point of the sinusoidal wave (0.8+0.33
"s) to the moment the foot was touching the ground (1.6+0.82 ™s). The maximum
speed of the fist was 7.6+1.44 s, and the moment of forward action of the body
immediately before the foot was touching the ground was 35.0+4.93 kg-m.

Key words: sine wave movement, sine wave, ITF, Tackwondo
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