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[Purpose] The purpose of the study was to perform a comparative analysis of the YANG Hak Seon
technique carried out by "K" athlete with the kinematical data of "Y" athlete and propose a method to
improve the YANG Hak Seon technique of "K" athlete. [Method] The subject recruited for the study
was a male athlete from Korean national team (Age: 21, height: 1.65 m, body weight: 59.6 kg, and
career: 11 years). Four high - speed cameras were used to analyze the 3D motion of the YANG Hak
Seon technique performed by "K" athlete. The variables selected for analysis were the velocity of COM,
displacement of COM, the rotational & torsional angle of the trunk and rotational & torsional angular
velocity of the trunk. The results obtained were compared to the preexisting data of the "Y" athlete
(data set from the published research). [Results] Firstly, the horizontal displacement of the YANG Hak
Seon technique of the "K" athlete was observed to be shorter along with lower vertical displacement
during landing compared to “Y” athlete. In addition, the overall horizontal velocity was low and
vertical velocity was not generated which rises during the BC (board contact) phase. Although the
rotational angular velocity of the trunk was lower during the BC, HC (horse contact) phase and LD
(landing) phase, torsional angular velocity was higher during the LD. [Conclusion] In order to
improve the completeness of the YANG Hak Seon technique of the K player, it is necessary to enter
with a fast and low posture on the footplate during the initial phase. In the BC phase, it is essential to
raise the COM simultaneously while landing on the footplate and increase the rotational angular velocity
of the trunk.
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9]¢l A7} YANG Hak Seon 7142 FASH] ®tt
A v mg 45 7k e o Eokita
& & St
Tk 7E frde & Hu dE7], 1/4 B
& E% A7 8] A 18] A
HEol & 41 HE57], &% 7] o] Al 18] 2l A
o A7 st Al 18] <]
A 1/1 '3t & dx 5719 2ol 579 ago=
2013). YANG Hak Seon 7]&&
Tujof] k&g ooz A= P Azl (Handspring)
AGRE A4 FdS oM e 52 FHEEE 7|8
o= A 2H|%Fe] ol AFAIZHE FEoF staL dHt
Tl M= A v E7] 3H&E Tt Eotok dthal &%
tH(Park & Kim, 2014; Park & Song, 2012). ¥Hd
27FeleH(Tsukahara) A9z 2ol FAE 4oz 1
Eo] x50z &5 ZE Yoe, 7 YANG Hak
Seon 2 59 7|& =t HE Al BAsE 934 1)
7] 4% FHEEE FASER M| S 2
A B B27 A4 TS Aty d=rzdy
Az Atoldg goted 4 gtk (Park & Kim,
2014: Park & Song, 2015: Yeo, 2003). &3+ ¥
7 4 9 27 3 HAsot =rE s fEd=
(Yurchenko) Es BT dFdMe n5AA
$- Al 2]k F A ] A FAITbo] A A FA L
5’4*]% FoU $£H&EETE wYl AR Haste] £7
quzlz B FeAe AEFHKoh &
Jennings, 2003: Yoon & Kim, 2006: Yeo, 2006
Yeo, 2006).

AF7HA FYE =vp FAE A
=9 434 Fd& A% 55
It} 319k YANG Hak Seon 71€9] 725 YA 9
o] Me7h Alzste] a3 AbEl7E g7 wEe] o H e
St 2 EAst vk webd KAgrh e
YANG Hak Seon 7]&d| tigr &4 H7he= Az
o]l he A49 71& A Ve AEE F 3o =
o} 3718 3 SHAA wlg- o] e A7 2 Aol
th. oo B A7 HAHL KMF7E AdE YANG
Hak Seon $22 71& YA 534 HHo} =
AR Hmw EAst] KA YANG Hak
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71eE vl F4sk7] fste] 20119 Ze| i ellA 4
FAQ 7les Y} Yo AR (et YHS)E &
7 AASAH Park & Song, 2012).

AMEEX
FdAE FHLe 201618 SEHE TEHA HYd

2016 ¢y HF LA (olet T1), AA B7H
(elsk T2), #F H7Hd(ole T3) 2 % 33]o] Z2AA
Z18a13 "/} HYGoll= &7} 4tH (Sony NEX-FS700,
JPN) & F9ste] 272, 5% 39, =r Aus 7]
FoR JJr % 5ol wA AT (Fig. 1), 715382
1x1x2 m, 1x1x4 m 242 2085 AR & o 5%
T HIG T AASG. o] F K57 YANG Hak
Seon 71€S Fdl= B n&IME 4018 B8
Zgsto] WHdE SD7tE ZV} k. 17t gke
#Y&=E 120 Hz, /#Ei 27 =% 1/500 secE A%
oflom, 3HY AlE B sdg o s JAAES
25

FRE AR BAFLE FHCE KA =
= ) 4 Ay ZEa u(Sony Vegas
.0, JPN)
T8 Ao #g 7leH HEE DLT(Dlrect Linear
Transformation) o ¢t} FH#EAE FAJst
Ath(Abdel-Aziz & Karara, 1971). 31& 84 = 3
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Fig. 1. Layout of High-speed camera and DLT installation
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Takei et al., 1996; Takei, 2007).
o A A7t AL YEH o] F e 4R Y7 3
Holl A T3 (6,)

2 7o) 24 el
LT
- -

Fig. 2. Angles definition
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Fig. 3. Landing posture sequence of T1, T2, T3, and YHS
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Table 1. Center of mass displacement and velocity at each event
Variables BTD (%) BTO (%) HTD (%) HTO (%) PC (%) LD (%)
Tl - 0.64 (38.8) 134 (81.2)  1.80 (109.1)  3.00 (181.8)  4.95 (300.0)
 Horizontal T2 - 0.64 (38.8) 128 (77.6) 177 (107.3)  2.84 (172.1)  4.68 (283.6)
displacement of
COM (m) T3 - 0.62 (37.6) 124 (752) 167 (101.2)  2.84 (172.1) 475 (287.9)
YHS - 0.72 (45.3) 124 (78.0) 183 (115.1) 327 (2057)  5.50 (345.9)
Tl 1.01 (61.2) 1.17 (70.9) 161 (97.6) 211 (127.9)  3.03 (183.6)  0.84 (50.9)
~ Vertical T2 1.00 (60.6) 1.17 (70.9) 154 (93.3)  2.10 (127.3)  3.05 (1848)  0.72 (43.6)
displacement of
COM (m) T3 1.00 (60.6) 1.19 (72.1) 157 (952) 207 (1255)  3.08 (186.7)  0.86 (52.1)
YHS 073 (45.9) 1.00 (62.9) 139 (874) 196 (123.3)  2.89 (181.8)  0.95 (59.7)
Tl 7.50 5.56 472 2.58 - -
Horizontal T2 7.40 5.67 5.00 2.00 - -
velocity of COM
(m/sec) T3 732 5.47 475 227 - -
YHS 7.61 5.62 5.09 2.82 - -
Tl -0.23 3.14 327 3.94 - -4.28
Vertical Ve]ocity T2 -0.31 3.24 2.99 4.05 - -3.63
of COM (m/sec) T3 -0.07 3.38 3.06 423 - -4.01
YHS 0.25 4.14 3.70 3.94 - -5.10

YHS data were extracted from Park & Song (2012). (%) refers to data normalized to height.
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2 gorely] 93t 71Foz hgE A B2} S5
of et 77t 7P iAot o] Hrke AR &3t
of AAFAY A, AA} WES} o] F= 7, AlA]
o 3@ v E7] T £ oAF, a8l AlAY F-§
78 A= 55 183t (Fig. 2)904 AAg vpe} 2
o] YHSY #A] 52L& AA|FAlo] 1 FH3 37
HIE7|7F §RE A& & 4 ok vhde T19] A&
H|E7] Agj7t $58) Holu o]F 7]&9] 9AS 93t
of AAE HEHA 449 #3E S AHE Yey
. T2 e B2 JgEwd v E7] AgE fA38)
Fou A o]F AFKo AL Hol=
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Ao & Holy YANG Hak Seon 7|2 94€ 4 9)
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A9u 43 I A%
HolZ3 o} ifE HE A A9 AL Thh ¥E

& 4342 29T 5 A9k

K¢ Y47} YANG Hak Seon 7142 $36t= &
FAASA Weeh = gl A= (Table 1)l Al
Alatdel. BTOIA T3¢ <% ¥WeE 0.62 m
(37.6%)% YHSY 0.72 m (45.3%) Ert} =gt
HTDelM & T3¢ YHS 1.24 m2 $9a3 oy A%
o2 %73} 3 Ao e 2.8%9 2o]E HAT}, o
2|3 ato]= HTO, PCE AUHA F7kste] LDE T3
= 4.75 m (287.9%) % YHS® 5.50 m(345.9%) <%
0.75 m2| zkel7} ekttt BTDIAM T1, T2, T3¢
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} 9]

T2 +=1.00 m (60.6%) = YHS9] 0.73 m (45.9)
uo} B9,

o]2{3t zlo]= BTO, HTD, HTO, PCZ
M‘{H #aste] LDOME T1, T2, T37F YHS &
o @ AFRE ey

BTDAIA T19 $¥&%+ 7.50 m/sec, T2&
7.40 m/sec, T3E 7.32 m/sec® YHS9 7.61
m/sec o} tha Gk}, ol et 4 ge BTO, HTD,
HTOZHA §AR A3t Yehda 53], HTOY T2&
2.00 m/sec® YHSY 2.82 m/secst 7H¢ 2 o) =
Btk BTDOIAM T1, T2, T3Y F8&EE &9 glog
Ueltth SRRt YHSE %9 ge= vepd & &%
o HAghe FAlo AATAE AsA7e 5 BY
o} ojgfg A& o7 Qlgte] BTO, HTDA +2&%
= YHS7F A 1.0 m/sec 3% & A2 et
=3 HTOCﬂW FH&EEE T1, T2, T37F YHS Bt} o}

Table 2. Angle and angular velocity of the trunk at each event

2>ell A8,

BTDA T1¢] BA| 34 Ztee & ato]& HolA]
gkokom olgd 7S BTOS HTDZHA #4151
o}, 319 HTOSIA & T1o] 238°, T2& 240°, T3&
233°%2 YHS9| 259° ¥t} o] 26° ¥ 2= e}
WUtk PColA = HTOSF fARE A aks B0y LD
e KAG7F A)718 T1, T2, T37F YHSS 764° B}
Aol 26° =2 2742 Yeht RAFE A Al A7}
YHS Aol vjgle] 2= ° A2 s

34 M1E7] 2t BTDOIA T1, T2, T3, YHS &=
T YANG Hak Seon 7|9 9% v &7] 4= &
gole FFS B oy 2 xpolE HolA| gttt 814
ot K4 HTD9 HTO Alelol A gubek v|E7] 24
5 37MI7E T4 I8 oy YA¢E BTDH
E] HTOZHA| 9wak lﬂ E7] B4< T A%Z e
woh PCAA e F A4 25 FWak v E7] B2 4
sl T10] 200°, T2E 200°, T3& 215°% YHSY
244° Bk o 44° ¥ A7 Yehdtt olye 4
g LD7HA fAHo KA A vlE7]e YAF
o Hg FE3ivte A%E QOJ% T AN (Fig 2).

Variables BTD BTO HTD HTO PC LD
TI 114 140 187 238 454 7
Rotation angle of T2 119 143 182 240 459 783
the trunk (°) T3 113 141 182 233 457 783
YHS 118 146 177 259 469 764
TI 2 2 1 11 200 956
Twist angle of T2 -9 -3 -18 200 1023
the trunk (%) T3 -6 ; 416 215 1001
YHS 2 410 -16 17 244 1039
o | TI 365 390 242 254 356 383
ofation angular .p.) 290 467 234 237 332 383
velocity of the
T3 347 402 271 274 356 379
trunk (°/sec)
YHS 353 643 411 31 320 555
iy 1 TI - 74 111 730
:V]S.ttya“gf”;r ™ ; 142 1118 662
veloct [6) (&
ke (se0) T3 ; ; -60 1194 594
YHS : . 29 1293 432

YHS data were extracted from Park & Song (2012).
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BTDoNA 4] g 24 me YA KAG 1 2
Zpole UehA &gttt BTOYME T1, T2, T37}
YHS®] 643°/sec Bt} A @& A7z vehd).

olg{gt 7 HTDS HTOZHA #AK A3tz
Egtou PCAE KMF 2457 YA B =
okt}. skAE LDelME T1(383°/sec), T2(383°/
sec), T3(379°/sec) & YHSY 555°/sec Bl ZA &
A2 el

HTOeIM 234 H1E7] ZH%e T1o] -74%/sec, T2E
-142°/sec, T3v -60°/secE JHleko 2 HIEE= A E
Uebstou YHSS Aol 29°/secE ek HE
7l 4455 BHYY T3 PColME T1(1111°/sec),
T2(1118%/sec), T3(1194°/ sec) = YHSS 1293°/sec
qed 24 e A3z Jehyt. s LDeM e
YHS9| H|E7] A4&5%71 23t

o

2 dFelxe KA47 H2 #388 YANG Hak
Seon 7|9 44, &4 &4 A#9 Park &
Song(2012)¢] B3t YA4L] A5 E v £43}0]
AABAT. WA KA 4= 4 m $Hte =
YHSS] 5.50 m Bt} Bokrh Ed YALE ez
A& e thro] APAFANE 5 m 25 e FHte =
B33l Polol|A 22 3AH vE7| 7|es 3
Ate As &9 F U9 (Park & Kim, 2014:
Park & Song, 2012; Park & Song, 2012). A3k
I AZo R HFss FAMS A= LDE A3 =
E A KAG7E @ A3 Yt Park &
Song(2012)<] Al ot Y7 P41 2
& 7Y 75 LD AAFAE Fdde® 5ku &
Aol Aofet 45 2 vhdjel Bustivt, ek KA5
7} 9Fg 491 YANG Hak Seon 71%< 7K $l8)
A& BC F3olA e 2 2 7 3dste] PoFoll A+ 4
ko 2 vlge & 2] A A E Bk wEA A
AN A kgl AR & wrsjol & Ao dotd

KAFY $3H&EE YT vato] g2 e 2
2 Yett). 53], BTDAA T19 FHEEE 7.50

m/sec, T2 7.40 m/sec, T3+ 7.32 m/sec® YHS
©] 7.61 m/sec Bt} @Sttt &3 Ri Se Gwang 71&
7.67 m/secet Yeo 7.82 m/sec Bt} @& A%z
Bu KMee 2o e SE2 0 FE3d H2alof
& Aoz dAd®Hth(Park & Song, 2015 Yeo,
2003). KA1l BTDIA F4&=s &9 &, YA
€ 49 gew yehgrt o] BTOS HTD7HA YA
T FASEF KA Bot 52 235 Byt oY
ok atol= YAFY Af & FEH AA T FAl
AT GO o] gAIA B} B B S o] &8

5 Qe N1EE TAR W KASE AAFAS 4

3
A 2718k Aldde g2 548 2=t (Park &
Kim, 2014: Park & Song, 2012). ¢|¢} & E4

e} ﬂ

& A mEY] 4xE Eslo old £ 9l
YANG Hak Seon 7142 HTO T3l A4 v1E7]
e -11%04 -17° M9 & B3 vhde] 713 YANG

Hak Seon 2 71&& -7T7°2 F 7]& 7+ 2 AJo] & Ho]
1 I (Park & Song, 2015). ©]8& #}o]E Park
& Kim(2014)& HE7] 455 A4 714 <t ate]
2 AW+, YANG Hak Seon 7]&2 Trfol| A
o]F ¥ A&d Y =R s AEEE s
o] 71 YANG Hak Seon 2 71&-& HC F#3tllA
A H1E7] F3)Add oet A& eE A7) witel2t
StATE & AFelA BT A 3d AE5s Al
osh, BTOAM T3+ 402°/sec® YHS] 643°/sec
9} 2 Ao]E H¥ W Song & Park(2016)o] Hu3dt
7FJ YANG Hak Seon 2 719 44 34 4&es
418°/sec® YHS9 643°/sec HEt} it} wehA
Park & Kim(2014)°] YANG Hak Seon 7]&9 &
golet AlAlg A& FA Al7lE Ert o] & & Hit
= BC 77to] vpgtd] & Ao = Aekdn o] KA
7F &8 22 YANG Hak Seon 71€S AR $
slAe BC 719 A 3d A& EE S7HAIA PoF
Az} 2t F s gHate] Bt b A v 57 7ls
< 7Y F e 71Nk nidgor & Ao g Az HT

YANG Hak Seon 7]&< TnlE SX1 AFHoz
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A5t #HS KA ool A
Song, 2012: Park & Song, 2015). &
ot HgA B Aol 9fstH, YHSY F
H| 57| s2to] &3] Fauo] A A= ﬁ@ﬂ
Aok, ¥ T1¢] 2R v E717F 53] B3
A B2E 5] At AAE = Sk
gtk T20M = YHSoﬂ vl FEopA|nt B
q

Fegslon 4 ol

TolA

A e

H(Park &
o
A%

H
)

| fadye oa vEd aozﬂ o1} v
A9 £a AAFAe ols)
o]
v

2
Fro] 28 5 e $49 BolA) go} §7}
3

oA & T1, T29 LDOﬂH H]
730°/sec, 662°/secE SFFA <l XLX]
YHS®| 594°/sec, 432°/sec Bt} =& A Z L}FJ—‘/]’
o, B3 Y7L Ao At A P A olA] X
74%-9] A vlE7] ZHEEE 583°/sec, 493°/secE
H3sta glo] & AT AFrt frakek AEe Holn
(Park & Song, 2012). &3 KA42] LDAA 4

A A AE=E F 380°/sec YA 555°/sec Bt
AA STt ol A2 YAl Aol FHME
A3 Jebdth(Park & Song, 2012). Wb K
ezt PP AR 2R & FARE| el e 2R A
A A AEeE At BE7] A& A

T e Ve Fdo] 28 Aow Addn

ZE 2 Ad

r

B o3E KRG Ve
7HA A 4833k 338]9] YANG Hak Seon

S Yokl A 2 4
2ol gt
F=okd BAE AAEk] Park & Song(2012)¢] Al

T
Aet YA 289 vlw BEAGe] A& 488 e
7} 2t}

A, KA YANG Hak Seon §2H& YA

Hlge] 470zl
AAEY ol Ra

Z]o]o] qudjl ;‘<l—7\] /\]

54, KA59 AA4 5
oA 453

r\r
o 0
)

= 2 AA
o
AR, Kidgee] BC9F HC F3telA Al 34 445
= i)

dAl, KA LD A4 AAle] g4 d&ee @

ki v ASEE Bt

9] A U Adez 4 KAG7E A<
YANG Hak Seon 7% AR $l8lA & BTD &
Zhol] W& 2| &2 Q) 5ke] PoRo| A E 23 Hkgko 2 H)
gt & x| oA = FAE wEA AldA Ak &
Zolth. gk BTD it AAFA & Aoz o] FA
A Bt} B2 BE o] 48 £ gle Ve 4% BC
bl A BAE Bt w2 3]3:4AA PoF Aot F&
S Zhe-E e GEsle AR N EY] Ve YT
2 9l 7|uke ulEgof & Ao|t}.

npAEto 2 QAR FHAE FAREY] fEA A
AR AE AR AN A HE7| AEEE A
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Zu}l YANG Hak Seon EZe] ¢ = sHAHS 93l
+5ehy A4 Al AT

(B3) 2 dAFo 2242 KAL7F A8d YANG Hak Seon S22 712 YA9] $584 HHo} vim
BA3te] KA49] YANG Hak Seon 714 FAF 7F5A S 1;%1 T SE WS AAERe Aol () 9T
AR E g AR GAZANERAGE A8 214, A% 1.65 m, AF 59 6 kg, AFAE 11do)},
FA 5 ?@3 2016 29239 A3 A A GrHd, AF BroR £ 33 2AAM Agsiget

At} KA47F 313 YANG Hak Seon 7]&ol tgh 3319 524 S AA81 T
%’4, &5, A A7, A vEN e Fadon, 71E AP A YA
Z}EQ} a7 AAske] vla BRI (B KA49 YANG Hak Seon $2+& YA H|8lo
AR FPAA} Ak FA Al AW Bkt AAAA FHEEs Ea, BC(board
contact) WA Assle FAEEE AAEA Estuth. E3F BC, HC(horse contact) =Hz}
LD(landing) A1l 44 84 Z&ze wekon} LD Al A4 vE7] 445E 58 292 Jehyt
(BE) KAF<] YANG Hak Seon 4 9% &< Hsire & FE3] w2 e A= 7158
PoF (post-flight) ol & ﬂﬂldog Hjggt & 2] FH A= AAE WA 4AHA Ak gk BC 1 W
dME & FEH ARG A AATHE FeAIIH A JA AEeE %7%1 a7} it ¢
A AAE FAR] S8lM ZA] AR A A &S Al HE7] AEEE gAY & de
7& FHE Aokt
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