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A Comparative Study of Kinematic Characteristics of
Ri Se Gwang Motion in Vault

Joo-Ho Song' & Jong-Hoon Park’*
!Korea Institute of Sport Science & *Catholic Kwandong University

The aim of this study was to acquire essential information regarding Ri Se Gwang motion(element
group II, difficulty 6.4 point, double Tsukahara with tucked 1/1 twist), which Ri Se Gwang of North
Korea performed during the final vault event of artistic gymnastic at Incheon Asian Game 2014, by
analyzing motional characteristics.

Firstly, Ri Se Gwang technique had second jump airborne time of 1.07 seconds and airborne height of
291m, which have great influences on the success of technique while having horizontal and vertical
velocity of 2.73 m/s and 3.87 m/s, respectively, at the takeoff. These were sufficient jump motion for
successful accomplishment of the technique however flight pattern was somewhat small which was
mainly oriented vertically when compared to previous studies of Yeo and YANG Hak Seon 2 techniques.
Secondly, blocking angle of vault contact was small at 9 degrees while having very small takeoff angle
of 79 degrees. However, it had fast average trunk rotational velocity of 545 deg./s at the vault contact
phase by rapidly bending trunk from the board takeoff until approaching the vault leading to achieve
fast trunk rotational velocity of 452 deg./s after the take off in order to complete the airborne rotation
successfully. Thirdly, the preparation phase of Ri Se Gwang technique had a distinct characteristics that
the trunk was rapidly bent during the approach to the vault attempting aggressive blocking which leads
to vertically oriented flight.

It showed that this characteristic assists the motion of thigh snatch and the regulation of twist which
strengthen airborne rotation for airborne rotational motion. And it also showed that sufficient landing
and twist angles at the landing phase are possible with free rotational motion if the height of second
jump reaches 3 m.

Key words: Flight Time, Flight Height, Take-off, Rotation, Twist KISS(',
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Fig. 1. Layout of camera/control point installation of
incheon Asian Games final vault
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Fig. 2. Events and phases of Ri Se Gwang motion
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Table 1. Phase time comparison (unit: sec)

Hand touch
VeT  VoT
Ri Se Gwang 0.10 0.050.22 1.07 144 0.07 0.03
YANG 2 0.110.070.191.06 143 0.05 0.03
Yeo 0.07 0.11 0.16 1.06 140 X X

YANG Hak Seon 2(YANG 2), Yeo data were extracted
from Park & Song(2015), Yeo(2003).

Ph Vaulting
Motion BC PiF VC PoF time

TH éﬂ%ﬁ}uﬁ 3T AT
S X & Al 28] % (PoF) =¥
ouj, EFE(BC) FHAAM 0.1%, Al 1H]%H(PrF) =
HolA 0.05%, wv} & 271

Uehsgth, o
v 0.07zc]9, FEo] LnpolA 015‘73}% Az
(HoT)& 0.03%2 Jehyit},

o]Fe] Aol oot 7w dEHFE AF A

U F83 9= nAe A 26 %] FF3
(PoF)ellA Ri Se Gwang &2 #ZA7H Yeo
2+9] 1.06%9 YANG Hak Seon 2 &29 1.063%
2 ztel7t §le AR Yt 255 531 (BC) A
Ri Se Gwang 539 428X Yeo B2H9] 0.07%
HrU}E= &3 YANG Hak Seon 2 29 1.11%9+=
AR Ao 2 ekt Al 1H]F FH(PrF)ellA Ri
Se Gwang 29| A FA7HE Yeo 29 0.11%9}
YANG Hak Seon 2 &29 0.0721Et} ZA Uebst
o} =rp &= A7) 3E(VO) A Ri Se Gwang E2H<]
QA7 Yeo 5419 0.16%29 YANG Hak Seon 2
2] 0.192 KTk vl 2A Jepsth, g Enfel] &
S A ¥£9 AZFAHVET)E Ri Se Gwang S|
YANG Hak Seon 2 &2t9] 0.052l| H& tha 71 A

MBS %] Bt

o] Aol #HEA L] 7|EHL TFE Al AAFH
o] stk mhzutge] A2 AR st A S
AAWSE Jebd AL (Table 2)% (Fig. 4)9F #t.

AAFA L 9% HgtE AHEAE $H X (Ho)=
PrF =doA 0. 24 m, PoF #o|A 3.21 m& UE
wor, £33 (Ve)e BTO Al 0.63 m, VTD Al
0.87m, VTO A 1.65 m, Peak A] 2.65 m, 282
LD A] 4.86 m& YT X3 F98 Q%= PrF =4
olA 0.21 m, PoF =HdA 1.64 m= Yepston, 3]
212%E BTD Al 0.87 m, BTO A 1.12 m, VTD A
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1.33m, VTO A] 2.20 m, Peak A 2.91 m, 18|11
LD Al 0.56 mZ ekt

Table 2. Displacement of COM (unit: m)
Ph Displace

. BTD BTO VID VTO Peak LD  ment
Motion s
PrF PoF

Ri Se Ho 0.00 0.63 0.87 1.65 2.65 4.86 0.24 3.21

Gwang  ve 087 1.12 133 220 291 0.56 021 1.64

Ho 0.00 0.75 1.16 1.92 3.22 559 041 3.67

YANG 2
Ve 096 1.16 145 221 3.06 0.77 x X

Ho x x x x x 603 x 3.02

Yeo

Ve X X X X X X X X

YANG Hak Seon 2(YANG 2), Yeo data were extracted
from Park & Song(2015), Yeo(2003).

Ri Se Gwang

[==Fmwx
[—samn

o 0.3 0.6 0.9 12 15
Sec

Fig. 4. Changes of COM

ol e Aol o, AAFAY FHAAAA Ri
Se Gwang 3 Yeo %29 LD Al 6.03 m,
YANG Hak Seon 2 522 LD Al 5.59 m, BTO Al
0.63 m, VTO A] 1.65 m, 282 PoF =®2 3.21
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=0]7} Ri Se Gwang &4 Yeo 549 3.02 m¢
YANG Hak Seon 2 2] 3.06 mEth 9 Yelst
om VTD2 YANG Hak Seon 2 522 1.45 mE
o} $9ko} VTOE YANG Hak Seon 2 529 2.21
me} 79 frAketAl YebiTt.

ze 72| 29

=up & A7 ARG =
(Table 3, 4)% 2t}

(Table 3)°ll Vrehd ups} o] & wnpf %9
AAE 0.02 m, FAAAE 1.17 m= Yebst L,
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mE YeRston Erp & 7] Fek el 1H (VCD
< 0.43 m=Z YEHTH
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Table 3. Displacement of VC (unit: m)
i Left VC Light VC
' Variable g VCD
Motion Ho Ve Ho Ve

Ri Se Gwang  0.02 1.17 0.45 135 043

YANG 2 0.08 1.16 0.47 135 038

YANG Hak Seon 2(YANG 2), Yeo data were extracted
from Park & Song(2015), Yeo(2003).

Table 4. Run Step of Ri Se Gwang Motion (unit: m)

Step 5Step 4 Step 3 Step 2 Step 1 Step
Distance 1.34 145 1.57 1.40 2.59

F3 (Table 4)° YeRd vhe} o] 23 8]

2 A 5284 1.34 m, 422894 1.45 m, 328
oA 1.57 m, 2228elA 1.40 m, 22]2 12894
2.59 m& Rt}

ool Azlo] o5, Ri Se Gwang F2H Tn}
£ A FYYANE YANG Hak Seon 2 29 &
o] 91x]91 0.08 mo} 2E£9 991 0.47 mol] =F
e AoE yegon, Tl & e ok 1142
YANG Hak Seon 2 22| 0.38 mol ®]&] W< A
2 Yehgth &3 Ri Se Gwang B39 272 A4
npA gt 23 BZL YANG Hak Seon 2 2] 2.8
mel|] ¥l&f ¢ e Aoz Yehdth

o |o ro

DO

1

= s}

AA TS HEws)
(Fig. 5% 2.

AAFA e SEHELE A EH, PoF =
FH&EE 3.00 m/s, PoF =W 317} A]

i

Uebd AL (Table 5)3
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ST 288 m/s2 VEEen, 2 WA SuSEE
BTD Al 7.67 m/s, BTO Al 5.18 m/s, VTD A] 4.69
m/s, VTO Al 2.73 m/s, 22|22 LD Al 1.81 m/s&
22207 = 0

E3 PoF Y] Hi $4EEE -1.49 m/s, PoF
ERal e AR *’—’? -3.02 m/s= Ve L
o, 2 9 FAEEE Al 0.46 m/s, BTO A
4.08 m/s, VTD 4] 4.07 m/s, VTO A 3.87 m/s,
a2l LD Al -1.32 m/s& YERSLT

Table 5. Velocity of COM of Ri Se Gwang motion

(unit: m/s)
Ph B
C VvC PoF PoF
4 A LD Descent )
Vel BTD BTO 4V VTID VIO 4V M)

Ho 7.67 518 -249 469 2.73 -1.96 1.81 2.88 3.00

Ve 046 4.08 3.62 4.07 387 -02 -1.32 -3.02 -1.49

Ph BC vC PoF

Motion BTD BTO 4V VID VIO 4V Mean
YANG Ho 860 575 285 556 2.82 -2.74 3.45

2 Ve -081 401 x 364 409 x -333
Yeo Ho 78 x x 522372 x X

Ve x 393 x 3.80 398 x x

YANG Hak Seon 2(YANG 2), Yeo data were extracted
from Park & Song(2015), Yeo(2003).

Ri Se Gwang
8
\\
6 o
‘2‘ / ;"\___‘ N o
X N
=9 -_\ yi
4 —~. /
) \/
* 0 0.3 0.6 0.9 1.2 1.5
sec

Fig. 5.Velocity of COM
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YANG Hak Seon 2 2] 5.56 m/sEt} tht =500,
F4 2= Yeo 5219 3.80 m/s, YANG Hak Seon 2
2] 3.64 m/sEt} wEA YEhsT g A 28]
o] AFEFL FHolF £ YANG Hak Seon 2 &
2l 3.45 m/sET tha =¥ Ao Yyt
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Table 6. Change in joint angles (unit: deg)

Ev
. BTD BTO VTD Peak LD
Angle/Motion 0 VIO Pe

Ri Se Gwang 116 163 187 201 113 74
Hip YANG 2 113 153 157 153 169 146
Yeo 105 140 165 154 x X

Ri Se Gwang 152 172 173 129 95 92
Knee YANG 2 159 170 174 173 173 102
Yeo 146 166 138 167 X X

Ri Se 7491 & 112 24 34
Gwang 64 120 133 121 36 32
107 121 107 103 25 96
100 118 106 116 55 58
114 122 81 146 x  x
108 125 148 144 x  x

Shoulder YANG 2

Yeo

e w o= | e

YANG Hak Seon 2(YANG 2), Yeo data were extracted
from Park & Song(2015), Yeo(2003).
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TFEH] He BTD Al a#E7e Yeo F2H9
105%, YANG Hak Seon 2 29 113252t g4
A YErsT

TE3E o] 5F38kE BTO Al 9% 2847 (Yeo 52
9] 122%, YANG Hak Seon 2 2] 121%)3} 9 &
Z ABEZ(Yeo 29 124%, YANG Hak Seon 2

£,

o m
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1o
ol
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4] 118%) BT AgdF 2 ET 2] Yyt
3 Ri Se Gwang £33 VTD Al Q8% A#AA
Ert AL Yeo 449 147T=ET 2%touv YANG
Hak Seon 2 £2t9] 106=1Ht}t A Yelyitt

TEET Fote| X|X[ZH 3 &X|Z} pist

T, Zvt AR AR 7] Aedss veld
AL (Table 7@ (Fig. 1)@ 2.

TE%, Tvt A4 AR 7] AERsE A
A, FEH AR BTD Al 62%, BTO Al 11122
Uebta, =nh Ax2-& VTD Al 9%, VTO Al 79%
2 Yepgon A 80z YERITH

Table 7. Touch-down and take-off angles of board and

horse, Landing angle (unit: deg.)
Event Board TD Vault TO )
. Landing
Motion BTD BTO VID VTO
Ri Se Gwang 62 111 9 79 80
YANG 2 63 115 24 74 65
Yeo 76 115 9 87 X

YANG Hak Seon 2(YANG 2), Yeo data were extracted
from Park & Song(2015), Yeo(2003).

100
20
&0
deq,
40
20
o =
BTD BTO HTD HTO LD

B X x) E0p X

Event

Fig. 7. Touch-down and take-off angle of board and horse,
Landing angle of Ri Se Gwang motion

ol el Auto] o9&k, Ri Se Gwang 2 BTD
Al TEE AAAE Yeo THE T6EHOE An
YANG Hak Seon 2 &2t 63%9} fAFSHAl Ve



Analysis of interdisciplinary Research Knowledge Map in Sports Social Science 651

om BTO Al +5% AAZLE Yeo 2] 11559
YANG Hak Seon 2 ¥2F9] 115250 tha 2 A
o2 Yehygt}.

o] 24=H ke A YEter VTO Al Z=rf A)A] 2
€ Yeo 29 87=HT}= 21 YANG Hak Seon 2
29 7480 v 2 Ao 2 YEhit.

o= UEbd Z1& (Table 8)9} (Fig. 8)3} 2t}

Table 8. Rotation and Twist angle

BV BID BTO VID VIO Peak LD
angle
Thigh R Se Gwang 52 111 136 270 425 1202
Ra  VANG 2 46 115 167 263 465 762
Trune Ri Se Gwang 116 141 166 284 493 1096
Ra  VANG2 113 141 174 256 475 79
T RiSeGwang 2 33 -5 -130 3178
Ta

YANG 2 -5 -30 49 77 203 1056

YANG Hak Seon 2(YANG 2), Yeo data were extracted
from Park & Song(2015).

Ri Se Gwang
1200 =
"”‘
800 g
f”
< 100 et TN
.... — 5
e | —shusrn
0 = P
-400
0 0.3 0.6 0.9 1.2 1.5
sec

Fig. 8. Rotation and Twist angle

NE A4 FA8 AL 2 FA v E7| 7] Ztew
SlE AW EH, gE 372 BTD Al 52%, BTO Al
111%, VID Al 136%, VTO Al 270%, Peak Al
425%, 223 LD Al 120252 byt

A3 [ BTD Al 116%, BTO Al 141%,
VTD Al 166%, VTO Al 284%, Peak Al 493%, 1
2l LD A 1096%2 Jelygon FA4 wE7|7e
BTD Al 2%, BTO A| -33%, VTD Al -54%, VTO A
-130%, Peak Al -3%, 183 LD A] 178%= et}

o|4te] Axtel] JaPH, VTD Al Ri Se Gwang 2+
NE 9 434 24<S YANG Hak Seon 2 2o tiE
3H7H167%2) % A AL (174%)0l Hl& A
ehgou F4 ¥ E7]22 YANG Hak Seon 2 52+
-49%0 Hl3| vl ZA YElTh Ri Se Gwang &2+
FA H1E712k HTOYM = YANG Hak Seon 2 F2H2
“T7=e Bl wf§- & A2 eyt £3F Peak Al
Ri Se Gwang &< TA3d72+& YANG Hak
Seon 2 F#¢] 475%9 &) tha 2 A& YEhth

2t
Z]

Jp
H

=

e 3 23 FA3 A7 2 B4 v 5714 4S5 %
HeE Yeld A2 (Table 93 (Fig. 99 2t}

HE 3| 73 FA3 A7 2 BA HE71 4] A4S R
Hsts Ao Ed, dEde] 445 BTD A 444
deg./s, BTO A] 577 deg./s, VTD Al 438 deg./s,
VTO Al 625 deg./s, Peak Al 642 deg./s, 8|1
LD A 667 deg./s® YEsten, BC FHIA 571
deg./s, PrF 594 503 deg./s, HC 54 612
deg./s® UEGTE. T3 PoF =W 870 deg./sE
UehgoH, PoF 59| =] 528 deg./s, 34
o] 1004 deg./sE YERT]

ZA|3] 4] &= BTD Al 120 deg./s, BTO Al 416
deg./s, VID Al 571 deg./s, VTO A 452 deg./s,
Peak Al 804 deg./s, 2811 LD A 241 deg./sZ VE}
wom BC =AM 256 deg./s, PrF A 495
deg./s, HC ZFHdA 545 deg./sE VEFTE T3
PoF 57%1& 755 deg./s® UEREOH, PoF 1] 45
o] 692 deg./s, Pd=ro] 781 deg./sE YEL
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Table 9. Rotation and Twist angular velocity

(unit: deg./s)

Ev/Ph
BTD BTO

Mean

VID VTO Peak LD PoF

BC PrF vC

Angle/Motion Ascent Descent PoF
Thigh R Ri Se Gwang 444 577 438 625 642 667 571 503 612 528 1004 870
1 A%
YANG 2 X 724 656 411 X -400 X 701 565 503 X X
Ri Se Gwang 120 416 571 452 804 241 256 495 545 692 781 755
Trunk Rv
YANG 2 X 418 430 418 X X X X 425 695 781 X
Ri Se Gwang  -187 -453 -392 -116 680 61 -346 426 -342 416 240 284
Trunk Tv
YANG 2 X 219 X 219 X X X X X X X X

YANG Hak Seon 2(YANG 2), Yeo data were extracted from Park & Song(2015).

Ri Se Gwang
1250 %

1000 ] /_/_/’\\
1 v
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0 0.3 0.6 0.9 12 15
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Fig. 9. Changes of Rotation and Twist angular velocity

A HE7] 4% = BTD Al -187 deg./s, BTO Al
-453 deg./s, VTD A -392 deg. /s VTO A -116
deg./s, Peak Al 680 deg./s, Z8]x LD Al 61
deg./sE YEom, BC ZHo|A -346 deg./s,
PrF =Wl A -426 deg./s, VC =Ho|A -342
deg./s& UERTh E3 PoF W& 284 deg./sZ
Uehg o PoF H e AJs=Hol 416 deg./s, 3H&
=Ho] 240 deg./sE& YERATE

o| o] Aztdl oJ&hH, VTD A Ri Se Gwang 52+
< ¥ A&E7 YANG Hak Seon 2 E2+] 656
deg./s®tt =glovt FAHAEEE YANG Hak
Seon 2 £7+9] 430 deg./so Hl&] whEA YERgCO
VTO Al Ri Se Gwang 2] 54344 E=E YANG
Hak Seon 2 £2}9] 418 deg./sET} W21 A4 H|E
717t %% YANG Hak Seon 2 522 -219 deg./skE

o =g Ao= YT

gt Tob & 27 FHE(VC)AlA Ri Se Gwang &
Zo] FA4)8 714 EE YANG Hak Seon 2 §2+9] B3t
425 deg./sEth WE AR YElyton| A 28]
c2YE ul Ri Se Gwang 39 EA3A&E=E
YANG Hak Seon 2 §%+9] %45 Al 695 deg./s<} &t
7+ Al 781 deg./sEtt % wE Aoz eyttt

Ri Se Gwang B2 9470F 9 &3 7
7V =L 6.4 dolx 7HXE AY L Sl E3
A3t A5 7lsela FLE FEIAE Ad YANG
Hak Seon 2 &2to] A 2H| A & HA H 2%
& ulF & SUA B S717} o] FolA| =) wbel A 2u] <k

g B2 WA H FF T uEE 94 HE)7} o]
Folxltks £40] 3
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v Yeo & vlgl 1314 BlE7|7t F7Hdve
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