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ABSTRACT

Kinmatics Analysis of pelvis and lower éxtremity using orientation angles

during a developpe a la seconde

Jung Chul-Jung - Jeung He-Jin*(Sungkyunkwan University)

C. J. JUNG, H. J. JEUNG. Kinmatics Analysis of pelvis and lower extremity using orientation
angles during a developpe a la seconde. Korean Journal of Sport Biomechanics, Vol. 14, No. 3,
pp. 259-270, 2004. The purpose of this study was to analysis of pelvis and lower extremity using
orientation angles during a developpe a la seconde. Data were collected by Kwon3D program.
Two females professional modern dancer were participated in this experiment. Subjects performed
a developpe a la seconde in meddle heights(about 90 deg)

The results were as follows. The orientation angles of pelvis were, in most cases, caused by the
movement of trunk and thigh. It was restricted the movement of pelvis within narrow limits because
the movement of pelvis was very important to lower extremity alignment. The orientation angle of
shank against thigh showed a change of angle about 3-6" in internal - external rotation. The orientation
angle of foot against shank showed a change of angle about 6-7° in internal - external rotation.

KEY WORDS : DEVELOPPE A LA SECONDE, ORIENTATION ANGLE, LOWER EXTREMITY
ALIGNMENT

* jeunghejin@freechal com
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FEE AAE o8N FHET ded & Fez YA dEF olgs} AHo] Py, &
oA oA ZAl(form)et 414 A Z(body alignment)e Fa3 & 9lo]m(Xa}g, 1992), T8 3L
HF olFo] WMd FHolnz gulE §x) e fMH olETHE A9 REL BE AT T
Foz wEog WA & Ak A dve] T8t oo tate] Saliy(1995)= %’M A
3749 tum out 3 £& 53 £ A )y ﬂiiﬁ Je|n FEFHeR Fositku A
stdch

7&%% % Developpe a la secondet Developpe 5% % 39 He 24 AA3 & dys
Ho2 Woldes BA Wwe 402 dog g 5oede FHoln 57 A g B0l
g7] A Eoj&Ele gz dgolE vlg) gt o] 2BAEA dehded o g3
oFd B2 F shtolthAAs], 2000). 1¥E2 T A BASE Fae] 2AdAeT A 2
XE FHERH AT 5 Qi

ol o2 st & & A WAF= A AL AA ) AP FABHY A9
BAC g HPAFEo] ooz on, old st AWrW, o8 %(1997), HLF F(2000 T

& TS g 258 4o ol QA £A FA)(center of mass)F BH FHML o]
& AR 2 59 98 mAIGT ©)7 SQ003)S Developpe devant S04 Asze
188 W3 aA9] AP )y @A Tute] $AYo] el g AWM e £
g AA7A AgHA daEda ik kAT, 0143k 5(2004)9] Developpe derriere 4
SA Fuhg 3A AR H @ A AP E Zie F - S A5 AYY A F, A3
o FAYANE F5o] A2 FI3H AAGARY WalE7] AFagotn Bastgon, oe o
Hel M Hlxs AgE vehhgic

AYF 5(2004)2 Developpe devant F2-& 348 AAE JelolA T2 & 2e Sojgde
Aol FRE 19 tum out AU B2 A AW gl Alo]dM BAHE wpEY
22 e A9 A 4AE F7HI7dx dglch WA Developpe a la seconde 53 4
d A 29 2L A tum out FHo] o) S Fodthe AL ¢ 5 Yot

et B dFoE 28 %2 F Developpe a la seconde $3 A} Zubd alx)e] A3z
(orientation angles) £41-& F3lod Tute] 23U 2% Y Ay F2Yle) BAstnA dok.
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€ @7 33 YREAE ol 83t 78 T F Developpe a la seconde A g2 o]
|8 29} A9 $FAL HYE B4 AR oY Eape e AA A2 g A
g AZE st A, FAHA AFPHL e B

€ 979 d¥Ae A9 At gD 95 F8E AT AE AAFEF 2% (ol ; 3249
A, A% ; 154-167cm, 857 ; 464%g, 33 ; 21-33years)
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Ag 2| 3 "Xt

YAsodA A BAH FAAGE Ay, A dojgg 2HEAE A8 AFASAA
FHEES A ¥, 71538 A (Global reference frame) A4S A3l FAHES FF3HeH,
QA 2129 B9 v AR 20mm)E F st Jradisn 5EGEP AN 48 S AAEA
25 Tt sAlY FAEAE #3499 Flvlel(Panasonic WV-CP 650, Japan;
60field/sec)9} o|HIE F27]7](Visol, Korea) 2015 AME-3}gl o, 7ivizte] 94& 57135 A7
7] 918t Horita TG50 (Visol, Korea)2 o] &3t om, 7t MExE A7 1/5002F 1A

3 ol BEm BHo| 5

kH

el

B AFdXE 29 3A9] 3Ahd ARG AFLE A7) AHA QA 25 213 FE
Ab et 20mm)E AHEEt BPAS Y Fwia gE, 3, 4g AUk I A9 AdA
A AU HHFY) YslME AYG2HE A (local reference frame)S AMEsjol T}l Ao A9z
¥AE ACS(anatomical coordinate system)9} AL(anatomical landmark)e] oJaiAd Ael=ith
(Kacaba et al, 1989; Thor F. et al, 2003).

Zute] AQREE F F9 ASIS(antero-superior iliac spines)?} Sacrum &j3jA P o = T
ASISS] 3t A|3o) e AGat Yot A ASISIAM 3 ASISE e AS XFLe=
Q33 Sacrumo| A ASISY] 28 1 AHE e A& YF22 AYdn, X, YF Andhes & Z
39 A 9]s9 tHCappozzo, 1984; 1995).
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HEY YA F= T 2o #HFAHHChip joint center, KJC-knee joint center)# £3 ]
9] Z7AA(LT-lateral thigh)ol olajA Aelsiglom, KJCAM HICE e Ag 2302 Aosin
HICAAN LTE g AL 999 XFo2, Z, X2 Jushs & YFo2 A% ¥ 72534 Y5
o ke 3k X&5& 4R

e AFEE F 29 FHFYA KIC AJICS 859 F7A)3 (LS lateral shankje] 2}a)A
Aoggion, AlCM KJICE e AS ZE0 2 Fosla HCHA LSE e g U9y X520
2,7, X239 Anste 2 Y202 398 ¥ Z37 Yo Aastte st X3S RS,

el A9RE = shte) BAEAAM AJCankle joint center)$} F WA %7} (SM-second
metatarsal head)?} H#3|(CA-calcaneus posterior)o] a4 A2 &5, CAdA SME ol 4§ Z
%02 A3la CAGA AICE & 4% 99 YZe g, 7, Y9 Audte & X522 39
& F 253 XZo| Judhe Y& HASAHE7IAL 2003 AA4F, 2004). o] o] 74 oA £
Aol 448 $49 AARAAS 44T F 299 28 AGHTAN ) 99 23 AR
Aol XYZZ A3 A A4S F4 I

fr

4. Xtz He|

B AggAE sidalel dArs 339 AR 2 upty) $jei4 DLT(direct linear transformation)t
24 o] 48 Kwon3d AZE ol(visol, korea)E AME3tQon, DLT selviejES 271 9JaiA 20
N FARS o83\ R, DLT Wald gajn AF4E HES 24 A HAY 24+ &
0.14cmol itk 47he] EA(ZW, At viE, 3F, B)d dF Ae+= kwon3d9 rigid bodyE
gt Aotk Aol A 39 S Addtd F 349 oHE(l-FHIAA,
e2-working lege] F-2o] Hjz ZI@ AA, 3working legd] FFo] HHZ AdE A4,
ed-develope devant F2|A working legE Wel7] A 2HA), 3718 FHLE Yro] 43S
o(d}7)2}, 2003), BE vhA FE dlo]ElE butterworth low-pass 22+ A3l HE R, ©f
W cutoff-frequency = 6HzZ A3}t
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2 54 249 Az YRR BFAAY A}E <T 1>F 2.

<E oA e v} 2o] Twat o) o ARe AHn BeT 2. AAEHEA
W TN AUy SHYL XF) T4 Ty 71271 eldlA edtA] o 2ES HAYL
W, Yaol £49 Fuke] &, 71271k elol N ed7bA] o BE HZo2 AgoiHon, 25 F4

QA e AFH A (Left ASISE FAL2) eldfA edtA] o TIEojA 125 T3] A3
Tl tigh tiEe] 2%, A8 XFE FAHLE eldA ed7bA] F BE AAH L, HE, 95
3] }

AL Y5E FHOE eldA ewhn] & 8 AR Y23 AsAct 183 9, WAL 7258 54
2.2 eldA e27t7] 5% A= A}t 29 M ed7tA oF 3-6% AU o} i 315 <]
S X5E FAHLE eldA ek A 23 gado] YA gtk UF, 95 34
2 Y5S FHLE eldA ed7hA] ¢ 3= AE WESIAFAY. a2 9, WAL Z5S F4os
T A2 A9 vehtA] it o] did 2y 2, AW XFE FHOE eldA edrfR] &
S Yo, yE, 9F A2 YES FHOE eloA 2714 o 2% Ax Y]

L 758 FHOZ eldA 3717 o 6% S AsgTh
XY, ZZ9 g Ao} 71 £ Aoz YEton, X, Y3 o)
T AL Aen, XS diF 359 o] 71 AA Ueh) FE9 ZAY] AY gle R

T ¥+ g9

¥ 1. 28tn ekx| 2Ho| O/ EY Orientation angle Hoztnt EFHA T deg.

| = el e?2 e3 ed

X -30.69+0.33 -25.20+0.22 -19.61+1.18 -18.31+3.61

il Y 092+217 -10.09:+0.36 -13.500.03 -13.41+1.80

Z 2012219 745+0.21 12.47+0.11 11.69+0.17

X 25.00+6.10 20444571 13.536.80 12.60+10.06

27 ¥ Y -789+0.26 1.05:021 153012 1464157

z 97042115 -1421:23.05 -8.81+20.60 -10.05+25.22

X 001348 0.26+2.88 0.82:3.62 0.79+3.95

)R] 3} Y 3.95+0.11 0.55+0.09 0.79+0.46 042023

Z 2072+23.62 23.08+24.87 24.39+23.02 24.76+25.65

X 96.74+2.08 97.75+1.04 97.89+0.88 98.16+0.99

A7) Y 2111133 23.36+1.33 21.57+0.16 2215+1.39

Z -3.15+0.54 -938+2.02 -9.69+2.21 842+141

* el-FHRA, e2-working lego}F-8o] HUl2 FXH AA|, e3working lege] ¥&o| HulZ MAE 24, ed-developpe
devant F&o}A working legE Wal7] A 44
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NE7IR T e doln T doleg s dutt 1 dHolHE RAFAFIE ¢
ofdt} ol2d o2 At FEFA diF AFH HHS JHEA) HAk AN o} FuE
TS B Asted we Al T SR Y& TS AgPoz s e gy
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