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Mechanical Analysis of Heel Turn in Ballroom Dancing
O Hn &'
Tadashi SHIOYA™
"I AR The University of Tokyo

The Heel turn is a figure which represents the characteristic feature of international style ballroom dancing. The
heel turn is mechanically analysed in the present study. The natural turn and the reverse turn in Foxtrot are taken as the
representative example of the heel turn. The natural movement of dancers’ motion is represented in the analysis by
assuming the continuity of the curvature of moving path and the velocity of dancers. The movement of each dancer as
well as that of the couple centre, and the rotation of the couple, rise and fall, the sway are obtained by the analysis of these
figures. The difference between the natural turn and the reverse turn is discussed to explain the actual feeling difference

of dancers.

Key Words : Foxtrot, Couple Dancing, Rotation, Inside and Outside Turn, Swing, Mechanics of Smooth Movement

1. #

—REIZ S AW THESEENIEE 2B E TH Y, FHEOFEES)L, Z<OF A TLREOEE A5
5. [EHSEIED 72T Heel Turn 1, FHIAR—/Lb— L F 2 ATV TRIHEMIZ: simple TFE LWEIEOD L
TH 5. Heel Turn (Z[FHEEDOHLL A PRIEMHEAD Dancer @ Heel T2 AEMETH U, 1RFEAI7: Heel Tum 1%
Foxtrot {2317 % Natural Turn 35 X OY Reverse Turn ORI D2 OEWEIZ A 5315, ISTD @ Syllabus (ISTD, 1944)
12 X 4uX Heel Turn 13,

A turn that is first commenced on the ball of the stepping foot and then continued on the heel, the closing foot being kept

parallel throughout. The weight is transferred on to the foot that has closed as the turn is completed.

Lo TS, 725, Heel Turn (3RIEAD Heel TIT72N HHHETIZH 575, Heel TOREMRIZIED,
F9 Ball COEMENBIEED Z EXRINTND. ZAUL, [EHEHOIE Heel Tlidd 523, [EHROIE U OIZ[EEEH
AT D WEBE DM THOIL TN D Z L 22 LT 5. 7235, Heel Turn 13 Heel TORERHED 1 25T 3
TR END IR STV 5. Heel Turn % & €0 Figure |3 Modern Ballroom Dancing @ Swing Dance £-f& H |2
HY, JRVVERRD Heel Turn (Heel Pull, Heel Pivot Z#¢e) ZFEHBNZHIZET 25 &, KA Figure Tl
Waltz: Closed Impetus, Open Impetus, Double Reverse Spin, Closed Telemark, Open Telemark, Hesitation Change (Heel Pull)
Foxtrot: Natural Turn, Reverse Turn, Closed Impetus, Open Impetus, Natural Weave, Closed Telemark, Open Telemark,

Hover Cross, Reverse Wave, Natural Twist Turn, Natural Hover Telemark
Quickstep: Natural Turn (Heel Pull), Closed Impetus, Open Impetus, Double Reverse Spin, Running Right Turn, Heel Pivot
DRENTU S (ISTD, 1944) . Heel Turn O [BIERHLHIPNIEIFRE O Heel {53172 0 TREA IR FERFIZ 1T Contact
Hold L CT\W2 B4 EHEEEHEE & 72 5. Heel Turn & K< HfE S5 Pivot Turn %, 8% ¢ Natural Turn,
Reverse Turn (2~ TIEEER AR, Heel Turn & B TiXEVY. Heel Turn CrEPNRIEIERE I RHRD HUl X
M CIIAERBINTIZ & A e <, SMAIEIEEE 121X Couple [FIFERERRE OE T ORIEEBEINH 5. Wilk#HE) T &=
i) R DA GO T Pivot & Heel Tumn & Z FEHEZ 5 &, Pivot 131 U072 & [AIfAH#HE), Heel Turn (2350
TUHZC DI HEES), X REES), ffe CWEER) & IR TE 5. o35, Pivot IX 1 8E (1 4) THY (R
4%,2019), Heel Turn 1 B> L 92 3 8fE 3 4%) OAELETHS.
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AWFFEIE, Heel Turn DENEZZE L < B2 72012 Z ORHEEEL /)P A0C G REAY7: Model THRBLT 2 2 &2 HIY
9%, F7. Natural Movement & L C Model #ZED #t 2 ~d. WIZEAERY 7 ZEA] & L T Foxtrot ¢ Natural
Tum (AEER) X, Reverse Turn (ZE[FNHE) DOEIED Model fi##fr 2774, Natural Turn & Reverse Turn @ Heel
Turn #3453 (A= 3 4%) 1, Syllabus OFEIR CITHICAEAZE I T2 LD THH N, EEE, 27 VIERENERD.
%L 7T, AR#EED Heel Tum 2L ANVSNTWADIZ5 L, AEHEED Heel Turn 1% Professional DEEFa<e
Demonstration {23\ T Xz, D7 2o TW5. AlAllE Heel Turn 23 [RIHED Heel Turn (ZEE~T XY & O Hf
EET LML EEDNS. ABZECBOT, HFRABLENS ZORBALCTS.

2. fi& r

2.1 JIEENTOF#H, BIU, EREEROLEE

Heel Turn Oitafe & EH 72 245 DO[El#ETd % Foxtrot @ Natural Turn 33 X Of Reverse Turn OFH-AFIZ & V) B
B (Stage) (23T 14 5.

55 1 BXBE : Couple HULDMET ELHRES) CRIERHUL A RI~AID 9 Swing 217725 CWd. FIdEs L OWIHRlHRE
END D, [BERIIRTEIENSIEE > TOD DS, [HEEFO T E 72 E A TR0 .

52 BEE - BACEOERE SR AR (Heel AHR) 12m) < BERHULEE MBS, 72720, BEESERILEE
TIEAeW, (FEEERDENET HEIZ LD )

553 BRBE - mEAHLOEE, R EE RS, T b, WA Heel H1.0ORIAREIERD Model TR &
5.

55 4 BB - PAIRIEROD Dancer [XEARATHEE, SMAIEIHRD Dancer 1X[RIHEKE TEMEZ LU 22 b 2 %IRRT 5.

Swing Dance (23317 % Rise and Fall (%, /)P /L L EHEIZRR L T D (A, 2016). Foxtrot @ Heel
Turn [ZOWTIE, FHEESMARE (B+) 121 4H (Slow, 24, LLF S &WET), Down DIRAEEN S Rise DEIE,
2 4%H (Quick, 141, LT Q &WE9), 34xH (Q) & Up DIRHEZHMERFL, 3 43H D112 T Lower. [RIERPN{HIE

(1) 131 BT DT Rise (No Foot Rise), 2 #*H T Rise fikfie, 3 4% T Up ZHERFL T B
Lower &Rl STV 5. (ISTD, 1944). 7272L, B3 EHENHIOEA (Impetus Turn 72 &) OEEIEET L
LD, LROKERIT, BLEKSOEITNALZ TH DN, BRI EHIREOE.LOHE D RHZ IEREITS
ST HEVND KDY, EOBBEIOMITDT-D Stage #3172 bDTHS.

AFEATIZIBWNTIE, FEIZ Couple (FL») OifEEhZ PRI T 5. & LT, Syllabus (ISTD, 1944) 2
HE S 7=Jim (Alignment) , [Alfi5E: (Amount of turn) |, Timing 72 & O H A BFEICSFD & & biZ, FHORKO
HE) A )P AERICRELT D MNERH D, Tbh, EE AR TRELT AR, £, Zx ORERIZEN
T, frlE, B, A, AEEORRBIIER TRITIAR LRV, F, MR, AIEEC (REFZITVY)
BRI AT 2856, B AIE ERoS B OB R ClE, £ DREAT Floor & 82 L7c &% U TN L
DD &g, BRI SBEREOREIE L LlE, IOV WGEITREORWZIEA (#E7
), Fio, HOREHBENGOVEAREDIEAII=ZABEENEY EE 2 5. Dancer D3EH) # 1KY D Fourier
series CRETDHEVIZZ S THD. [LEOEBZRITHITIE, LV EROBEELAETIEIH 20, 05
A%, BAROE#RhE WD L0 IE, A (Cosmetic F 721X Decorative) 72iE@E) & fRIRCTX 5.

Foxtrot ® Natural Turn, Reverse Turn %> Swing Dance, HAKRYIZIE Waltz 72 £ & He_TH S, Waltz D
Natural Turn, Reverse Turn DA%, One Swing O, F.LOBEINIIIIFEARIZUTVDY, Foxtrot DAL H
) RE 7R ALY . ERORER) . REOMEIL, Bz HFRON T EZLELTS. FRICEREREH -
TWAHEAE, ELOMER (EAD Sway F 73R OERD) 208242 (HA, 2017, SHIOYA, 2018b).
BREE ORI /2Ty 3 D & &1, MENTE A EERITEWD, £, W T, W2 Tl
ZAIZxHS LTe J1 & o8& 9%, Heel Turn OF& TR T (Z¢F) @ Dancer 2% Heel [BliiE  (FO#E 72
L) ##& T LTCWAR, Ml (357) @ Dancer I Lili @M CTHIMEED N EET 5. ENLSOHI OELREE
WIZBWTIE, HROREGGITHT I ETHD. (HMBROBTIEHREROENEAELDHT-0). LEN->T,
U2 B OBERRIR 28 5121, R (b 5 Ch 2B AZ B ON L.
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I Dancer (%) @ Heel % LN EHAT 2 XH (LFEOH 2 Bef, 55 3 B % Dancer DEMEN HBLE
LCTHDE, #2BpIEE L LT 7O Ball L CHEER LD 5 HO~DBEBEZ 5D 2 XM, 53 BRfE, P
[ & T2 1D Heel T Z#HIC[AlHRT 5 XM & AZed 5. 5 4 Be ClIP Dancer [X[FIHME U ClELfRaTE, SMi
Dancer DA/ LIEIEA L 72 5.

Wiz, HESM AR 5. Foxtrot ®FA1%, Natural Turn <° Reverse Turn @ Figure IZ A% & & (1 4:H), 4]
HRHY, 3HEOKDY THHE (KH) 2355, 972 % Natural Turn DHEfT (Preceding Figure) 1X—f%IZ
Three Step TH ¥, Reverse Turn DIEITIX—f%IZ, Feather Type (Feather Step, Feather Finish, Feather Ending, Weave
Ending) O Figure T 25D T, #LENH 5. F7= Heel Turn OEEE KL T L C LOD IZHEF T3 2 A CIE 23
ATZIZBAVCEEZFF > T D, [BESHEICEA LT, #IBIEESEHE IR EFTRE Th 203, #ImDH 4 BPE Tl
WO T VERERE T LTERERE TE 75,

Heel Turn FFO[EREHULNCEI L CIE,  BRCES 2 BEfl, 3 BRBECIXEETH D73, AROH 1| BB, 5 4 B
TIIBENRDH D, 72REEETLOERE, BLELEESEA/RBAICE L TRbbaET 5 R,

2019). JE#E% Heel Tumn BO[E#EHLAJR A E L, LOD JFlf% x i, 9 (Centre) % y#ihe 9%, HBic
& B HLE 2 UEREIE & 2%, Hold (35 & DL % & S#7AY Facing Direction 7225 S 7217 FN T\ &4 2

(X 1). Heel Turn FEZ 1T AL Heel | (JFUR) & A729. EOREIY OREEAZL7FEOO, BTED
O+ TERT. OFHEORETIE2<, Couple Hi & & HLEFESHRO LOD 76 OHEA TEXRTS. b
L, BFMALODImE, Zrnkaodinia (Ex), LODICHEmT D LT, 0=0%57250, EERZ
LOTNNRHD. SRIOFHTICENTIE, f=nld4 LT 5. Ik, FEE ) ZWEETRDLIZE DAL
IR TIEI O TEOT. F£72, Dance DHETTH[HIL ISTD @ Syllabus DFEH#ED Alignment (ZHEV Y, Natural Turn T
(X, JF LOD [a & (ZHE TR, RO DY 34H) 1L LOD (Z#&iE (Hi-0[A#sE 1/2), Reverse Turn (2
Tl Rt (Diagonally to Centre) RiETHHLA, ATV IXLOD %R (REORERE 3/8) &7 5.

Facing

_ ‘ Couple
Diregtion Centre Line

Direction

-

P=pPL+ Py Pr

Fig.1. Ballroom Dance Hold. Man and Lady. Deviation angle /3 from facing direction

b d & LTI, EREOTEHIEES\ /2 Natural Movement T3 5415 Couple Bl (Xg, ¥ ), HFHD
(X Yi)» ZFHED (X, y, ) OHER, F5 LT, HHEF (X, yo ) PHEB TRDT . BLMOBEOEO HHEE

p, TNUTHELOD Couple E.LG DML p . p & %. Couple BLANH DT L DRREED LLITATED L
WRHBIT 5. &, BrodEoIETELER,

Lady  x_=xg+p_c0sé Y. =Ys +p SN0

Man  x,, =X, —p,, COS& Yum = Yo —PuSING 6))
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LIF @ Natural Turn 35 & Uf Reverse Turn OFEHTIZ 351 28l & L CTIE, p=p +p,=025m, {KHELL

L:M=45:55 £ LC, p =01375m, p,, =0.1125m &3 %.

Dancer DB (B L, BEHE RO M LOMTO T OEBICIA > 1 BB 2 &% %, BB
BEDIFURIEHES 8 BYBEOKE TIF 2 5. Couple BMIBME 1., L FBBIEME |, BFBBIEE |, Couple

@@Jﬁrﬁr%:%. Eiﬁiﬁfﬁ%‘f:wtﬁ“é. R DU B8 3 BIEOR T L5, T Rbb at t=0,

lg =1, =1, =0T, Start st IZBVTiLt; <0, I <0, 1 <0, 1, <0&F 5. Foxtrot I 4/4 1 THEYE Tempo

(3 28-30 bars/min (bpm) TH 5. BRIt (E, -5/8bar DIFZ, Count TIX SH1/2)Q, F7z, Tt I,

3/8bar , Count TIX(12)Q+Q, L AT . T7bb, LTd2HH, EaHiz 5 CountQ D% THIEEDHEEZ

WD LB & tsz—[5j60 , tE:mGO L 725, BUFORIRATICH T, 28 bpm & L
8 )bpm 8 )bpm

< 1 =-9.5_ 13305, 1 =93 08036525, BEOERMEY TS Y tany
S 288 £ 288 dx

@Hﬂﬂ%lix:dd—li/ Tz BB,

Foxtrot % Waltz, Quickstep 72 & & & $1Z Swing Dance Tdh ¥, Natural Turn, Reverse Turn (23T,
RV 70X D e iE D Swing #1772 5. Heel Turn (28 TIE, 55 3 BEHE THEE T2 O & DD Swing,
4 BPEITIR D Swing DIRE Y & A72F . Swing OSFRITFAFMEE (A Tildk+ % (xR, 2016,

d’l,
dt?
L 7cis DA EE DMEYE ) & L C Dancer (20302 %. BRI DF I & Dancer D E IIAE B OTNRHLDT, K
TR 1

SHIOYA, 2018a). £ - 7= hsos

—qy. BEW, ?%E%i:?’ﬁof:iéﬁfﬁ%:ve L GBSO K 120

Qge = 0 SIN(W —O— B) + K3V cos(y —0— B) &)
THY, FRIERERS S & i Inclination Sway (HEA, 2017, SHIOYA, 2018b) (Zxfind 5.

2 - 2 Natural Turn Of##T
Z ZCIFAIE Y @ Heel Turn OfRF Figure TH % Foxtrot ™ Natural Turn DR (3 #2) Of#fT &2/ ~7.
ZAO Step 1, 148  ER%IR, 2408  FREEERICEAZD (Heel Tum), 3 48 : AEAIE, Lidh
TW5. £ElY OE#E T DO TELEND OAE QIR B3 52 12725,
51 B (S>A—T—B)
Foxtrot ® Natural Turn % Syllabus = TIZ LOD M E22H a5 5 Z & 178> T H DT (Facing LOD), LOD [ &

Lol E ARFRET D (0, =0-B=—-x/4). L7 LSEAT Figure O Three Step Dite DA (FFH )

{2V T Right Side Leading T ¥ Natural Turn ®—#*H (Three Step DFcfz DH*) 1IZBWT, B OF KM H
THHMTILOD (BEDME) LV EFLAMETHLHDTA LVFIOZORERA Start 521 SRR E T2

(—714<0=05<0). Couple E LT Start ;LS 725, A Zil Y LOD (VAT REMEE 2 T2 (y; = Ygg»

constant) . Couple F/LOEMEB DM KL BIRRE LT D (X =Xgg ). FEHBER y o =we, =wes =0. Start fif
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SONLE S 13 Heel Turn iy (FUR) 25 OEEHR SALE], =1, TH A% (Swing DR . S mOF)H4
0=0, , TIEE v, , WIIARE o 2525, AR (Xg =X L=t )DNE, RENE, g,

On=-7l4, 6, BLY, ZORO o(t) (&) NOEEFETD.

Foxtrot @ Natural Turn TlZ, 1L U LEIZ TR Z AL D O HROE)E TH . Couple DHELLEY D[H]
N ENDAICBATT 2RmAa TReR LT 5. T70bb, BEsFLE ST MIZE 7%, T-B M0
%5, T R CHEERFLNE S 1277 OEERRE ST 5 b 1% 07 DERETTICED 5. B AU A2 O BRI
FRIZiro%, BRERCEEEFONIA L 2%, S—B M OEREHLO BN R i1E %2R, ZOROF L EH.L
Z i SHOAL

y=(tan @) (x—Xg )+ Yas (3)

ThY, BNETHDBLDORLERESRE DS L L CEEEFR.L
dxs ) . dxg ).
X. =X +| — |sin&cos O =y..+| —2 |sin?@ “
C G ( dg j yC yGB ( de J

MRED. BARLE-C—D il E TS LIIERTH 5.
55 1 BEFE T Couple BLOLRIEMERT, LW, REEOHFEIT0 TH 5.
75 2 Befl (B—C)

Couple TRME B (Xoy, Yop) A DEBOUIEED LFOHIL C A (X, Yoo) ETBBTS. T B AT

Hig =0, CHRTHKg =-1/p THY, ZOM B-C) DHRTRIIH > THIBEL, Thbb

K.G:[IG_IGB jK.Gc:_(IG_IGB jlzd‘”e )
loc —lge lec —lee J o dlg

L5, [EEEHLIE B ALUE-C-D RETHATHS. B>DH 0=0Th%.

% 3 Bl (C—D)

C A5 Couple NI FREEE (p ) OMilZHiE, Yl kD R(p,0)ETBEITS. 22 TIIRERHL

LT, C—D MEMERE L~ 18, Thbbrldbb2s (0o=—(318)7, ye=Ostnl2=—714).

O0.>0>-1  wy=60+xl2 ks =1/ p.

BFELITHE p ML, ZFEOEEEES L (5 ICEETH L. SEICEE L7z ISTD @ Heel Turn D7tk
XS LTI % &, B—C Ml /2 /2 Ball RElE (L FOE LT T NNCHE G ~BE), C—D [Hi% Heel

FlEEE 7ot B, D ARROEES THY, t,=0, |, =l =I,=0, @, =-7, yop=-7/2.

% 4 Bifs (D—E)
D ST AIREEZ AT L CEMNIARIIE > T\D. DoE ML, &3R8 T X il BB ATES

5. BT, A-D RETOEREIIAIC 38 (~(3/4)7), SHIZDEMTEY QBRI 18 (~7/4)

Ths. ZOXMIL ZTFOEITRENERTHLDICK L, BFOITREITE TAM B ([CEbirs &
L72%. D AORBEEROSRMEITZITEE 0 Th 2 O T+ ORBERNIAER 2 7T & 3523, Couple Fl
B KO FHOME, FHTHRERS DD 5O THEEES LOEROBER bk L B2 5. 53 BEOKPY T

[No.21-15] BA#MES SRSy L AR—Y TR Ea—IU8A(F3IHX 2021 (2021.11.12—11.14, A2 54>]



R -7 /2 (Wall 51a]) THLOT, F4BRMETH ZNZ5 k<. 2720, BEoFIZEAL TL, DA
THRE CTHDMENTRNEZ R D, HFIIE, DERRTIM) (Floor Z1@ U TD) M#< LR T 2. E A
(IEHESHE T L, B3 LOD F1alZ Smooth (AT IR & 5. ABOLRIZ Wall F51H 75 LOD J5#]

ICEAICZET 5. BARICIE, BRkoREICh > 72 Swing OB (1) B L O OXFOAHEELD Swing D

B O(1) BRES. TR, yolky =psing CEORED, BEERy gyeztany/- xg Dt

Xs

%m‘z(e:[do:ejcow S B BR BN, (BROFIGRICTRPETRERIE LS8, AMIICHT 55
t t

B 3R LOBELERFESROBETERL TNLOTHE-THD.) . =—(5/4)7, wee=0, Y=0,
Vee = p N2, EEOBM, dFIIE 10, (IEIE, BB IC5 25N b0 LT 5.

D—E HOEHETLO BN 72RO T, ZOMOBLELERESROKX y=(x-x;)tand-p singd &,

INETHR O ZHENLSE L Z IR ViEbh, TAERD.
dXG . 3 dXG . 9 . 3
Xe =Xg + 90 singcos@+ p, cos” 0 Yo = 73 sin®f-p, sin° @ (6)

BHLORBEOIR E & HIZ Heel Turn 12351F 5 Swing # T T 5729, BRI > RHEELIZ OV TELE
T5. Bhh - B THRFOSMZL, Foxtrot ™A1, Waltz @ Natural Turn O34 L B2V, Start OB S 5
WZBWTHIRT ERICBWTHHARREOHENH S EH 2%, Heel T Heel Turn CD [Tl e 1138
0 THEEDZ, BFIEZOM, FAEDY OEFET D AICEW TS OTNREERSG PR TNDEEZD. A

A, B Csl, DAUTdEERE Bl CaiCiddhR b, Start ;iS5 DRET (i, <t<0) 20¢&

D0 Swing & 72 L, Couple H/CER) IR TRDOEL D LTS, T72bb, RKICHh-T-BHE)
R A IRFRTL ek L T4 AR TRd. RiFE LTRSS (t=t) & DL (t=0) @ Couple HELDNLE

(lper 0) EHEE (vy, Vgg) MHE (o, agy) THZD. BARIZRBEGE LTI

2 3
1 t 1 t 1 t

e = {IGS _E(aes + 204, )tsz}[t_J+§aGDtsz [t_j + E(O‘GS ~—Qgp )tS2 (t_J
S s s

11 1 .ot 7
_;{E(VGS_VGD)tS_Z(QGS_'_aGD)tSz}SIn(t_J @

S

1 1 1 . [ 2t
_Z{IGS _E(VGS +VGD)tS _E(aes _aGD)tSZ}SIn[ t j

S

B, IR, BRI oy, BT, & TRINEE op 2RV Lo b D& EARL L, Sbig, =
BB TEINLOEBRER LIZLDOTHD. 22T, ae=0, ag,=0&A7%L, T2, S5,

BERITLR S | B EOERTTRH 28 A LR 5 &, EU
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. T N SR TR, ,
I, '=t _Z(Vl —V, ')sin (zt )—5{1—501 +V, )}sm(Z;zt ) ®

LRRTED. FRPOMATAT A2, TITH, =t/ <0, lg'=—l, /1, <0,
V' =Ves (ts /g ) >0 Vy'=Vgp (t5/1gs) >0 TH S,
D—E M (0<t<t.) WBIL TITKD Swing [N 5 L B2 5. TR E TONME, HEX|

- GE’

V.., NEEEZ 0 &L, B LE LTiE, Lo@®=XE2HAWD. 72721, kIt Parameter 132 DX Tl

GE’

t'=t/t.>0 Ig'=lg/le>0  v'=vge (te /1) >0 vy =V (te /1) >0 5.
WIZIElR A B @ DORFHIZE L (Swing) (ZOWTELET 5. S—D KE D% B—D 47 CIEBHAHLE E 722 0O TR
H 1, O Swing MR EIUTAIL G bARE 0 b HERIZRES. S—D XHOFTH: S—B XM TIE S K LUB

RTDOBLV o DFRMEOL E, AEOIZELTY, |, RO =AREEEZMNS. T77bb,

e-=t'-i(a)1--a>0')sin(m')-i{l-l(wl'mo-)}sin(zm-) ©
27 2z 2

ERDT. ZIT, SERTC Parameter 13 t'=—(t—ty)/(t;—t;)<0,  0'=—(0—-6;)/(6s—6,)<0,

o'=0(t;—t;)/(6:-6;) o'=a', o'=0,' THS.

ZORIZEY A (G, =—74) DAL, SRED, SHI5, BEL DD, Xens You PSRES.

Xf# D—E OB L CEEdsdOEE XA 200 T, ZOXMAIZEE LA K 0 ORHIBIEL, £,

ERCEHAQZANWS. 72721, ZOKM D-E TIZOQ:xXh oMkt Parameter 1%, t'=t/t. >0,

0'=(0-60,)1(6.-6,), o'=at.1(6.-6,), @'=w, o'=a,' Chb. ZOXEOEDOD KO
A LR C—D 25 oigirEiz L v

V, . t Vet I L
GD’ a)o — E wD: GDE — GE Vo T&)é

PL (gE_eD) (gE_‘gD)pL (QE_QD)/JL

oy =

KD Dancer DIEBNRE D &, BT -Tod v, EE a,, BEOIFE L 12X Y, Inclination
Sway (25} 95 Dancer OAAAIT AR/ DOIEE () vk D Hivs.
LTS B 7 il 2 s . BfaiFt =t <0128\ T, Couple E/L-OfLE ;g =-1.3m,

Vgs =1.3M/s, oy =0, 6=-7/8, 6052%

BtS

(55_%j=—03&ﬂ4s% t=0128"Tly, =0,
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Voo =0.1M/s, agp =0, BTHRRt=t. >0IZBWNT, I =05m, vg=1.0mls, oz =0

Os=—(5/4)7, w.=0&t7%.

212 Natural Turn Fi¥:23517 5 Couple HLDENX, BIOE 1, L FENENDOELOE) X OfENTH] %
RY. E£77,

oL ZOEEETLOBE #3107, S—D Mk MR AT C—D Mo E—iE
KHITH Y, Kk, =-1/p =-7.273m* L 725,

-1.4

-0.4

Fig.2. Dancers’ Movement in Heel Turn to Right (Former Part of Foxtrot Natural Turn)
Dashed line: Path of couple’s gravity centre.

Red line: Path of Lady. Blue line: Path of Man

B3 1, PRMENEL, I, MHUE o AFHUCH L TR LEbOTHS,

IS

Natural Turn
Path, Velocity, Acceleration vs. time

—— Accerelation

m, m/s, m/s?
w

—Velocity

——Position

-15

1

time, sec

Fig.3. —: Traveling Distance of Dancers’ Centre of Gravity,

—: Its Velocity,

— Its Acceleration
in Former Part of Foxtrot Natural Turn.

4%, Sway (ZXIGT B AMHT 1R O NMEE & BRI O O IMBEE N & 1= DRI R LT b DT D, Heel Turn
X CHEDNHEL TS Z ERbns,
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Natural Turn
Body Side Acceleration

o, m/s?

1
t, sec

Fig.4. Body Side Acceleration in Former Part of Foxtrot Natural Turn

—: Effect of Translational Movement, —: Total Acceleration

2 -3 Reverse Turn OfEHT

#2181 V) @ Heel Turn O3 Figure T 5 Foxtrot @ Reverse Turn DR (3 4%) Zf#Td 5. &1 Step 1%, 1
BE A R%IR, 2B ERELARICEA XD (Heel Tum), 34H - fEAME, LitShTnd. £EIY D
[F1fi5Cdo 2 D THELE Y O FE QITFERI B, B35 2 &2,
% 1 B (S>A—B)
Foxtrot @ Reverse Turn & Syllabus [ ClIHFRAEL DM E 0B D Z L1272 > T % D T(Facing Diagonally to

Centre), HRFPOME DOERFEAZ ARETD (9, =0). LA LJATT S Feather Type @ Figure (Feather Step,

Feather Finish, Feather Ending, Weave Ending)  Penultimate Step (Fxf&7°5 2 % H @ Step) TIiL CBMP & 72> T\
% DT, Reverse Turn D 1 # (Y6179 % Figure DEGHEHAR) TIRETH M (FIuRhd) (o3t LE ORI (5B
) BEATT DI (REDME T LARITETAME) NHIGE DD TEORE % Start 1 S FFR & T2

(6, <0). Start FELONL{E S 13 Heel Turn H0 (k) 726 OBEEER SALE], =1 THA 5 (Swing DEHHE) .
MOYHAE 0=0, , VHHE,, VHMHHE o 254 %. Couple BT Start /LS 205, A Z1@Y H5

FHOICPAT A EAREB 2% (y, = x5 <0, dys =dxs =dl /+/2). Reverse Turn D313, Swing D Clal

BROPR, SMUDBLOBEHEANEDS. T72Db B TOM L & FOMBIAET S5 (L FH5T L TR
). ZOWRIT Walz DHATHRENEA (48, 2018), B&O Hold DILEBIRICER T2 b0 TH 5.
S DFHE DI E % Couple T OFHEEBOM K L 772 L BT 5. BRACHEO TRBF— 4

— IR EE 2D, (G, =714, Xy = Yus =Xos — P ! N2 <05 X5 = Yis = Xes + 2 /N2 <0)

S—B BOEEEHF NI F D% T THHH, B RREIIT S ITONERE S & 720, B RSP ClEElEF.OE
J?\ LB A, BREOKENL, %R Swing F%Jé;fc ZkhikES.

752 B (B—C)
B—C RiiZ Couple F LA A~DEREE A D 72705 B IR 2 .l & L ClEEET % Heel Turn OFHZIXHETH 5.

Couple EMI B (Xgg, Yag) 75 C il (Xge, Yoo ) FTHENT 5.

O =712, Xc=Yic =% =% =lec =0, Ymc ==L+ Yoc =—pL-
B—C [#]® Couple H.LEBIEEHIT B m C MDSMF 2 m72 18 5 2272 2 IROFMFEK THRDT .
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PL XeB cin| %X *e |1, A 27%g
—p 41 _Xe [ Xe (10)
o m ( " XGBJXG 2z Sm[ XcB j (2”)[2 Xesjsm[ XoB ]

% 3 Bt (C—D)
JFSR] 0 2R [E E ClalEind™ 5 Stage T H 2%, % D Reverse Turn (235U T, Natural Turn [ZHE~_TARO[A]
BN D72 & &, J2c0 Hold A & OBIRIZ LV, FAREE D Stage IZMFE T/ <, B 4 BERSIZHET

F72bt C =D A Ths. ZOMEEEALTS. t.=t,=0

% 4 B (D—E)
D ST AFIFRERZ LT L CEMIAERIIE > T, D-E ML, K348 T X fili B ERRARiEd
5. B, A-D SETORMREITLE 1/4 (£12), EHIZD—EBTEY OBEEAA 1/8 (£/14) ThHD.
ZOXMIL, ZTOEATRENEMR CTHLDICK L, BFOEITREITET AR (RR) (chEsir &7
%. D HOKEES OS5 Natural Turn O¥5& & [FEE, Couple Em‘% ¥, BRI L OEEOMBE S E &
EBZD. BIEEOKDY TEANL /2 (Centre 1) THDHDT, HFHABEMTH AL EMHS. 72721
PR ORFRICEI LTI, D A CHEFETHOIMLEIT RN EEZ D, JIANTIE, DS TH ) (Floor i U

D) BB LAPRTE %, B AREEAKT L7zAEeT 5. 6, =(3/4)7,  y, =0, %E=ﬁ1uﬁ,

Rt HETEBIC0 &7 5.

[ElERH Lo BRI 723k J71%, Natural Turn O%5 & [FEETdH 5. Reverse Turn 123517 % Swing % Natural Turn
DO LAk S—D X & D—E KMIC3IT TEZD. BREEORBRE & L TiI@®)XEHNS. HRIL/XT A —
ZbERET 5. AEORFBIEIZBEIL T, B—D MIFEEEHLEE TH 5000, BHOEERAR EILABIN
WZREDY, S—B X[, D—=E Xz TIZO)FXEHW 5. [FARICHBWT S—B XTI

o1t 0-0, do'_ t—t, G-ty -ty

<0, 0'=— <0, o'=— W o'=———w ="
t, —tg 6,-06, dt'  6,-6, 0,-60, > °

ELDEKMICEN T, t'=t/t, >0, 0'=(0-6,)/(6.-6,), o'=atc/(6.-6,)> @'=ay' o '=a;'

95,

-1.2

-1.2

Fig.5. Dancers’ Movement in Heel Turn to Right (Former Part of Foxtrot Reverse Turn)
Dashed line: Path of couple’s gravity centre. Red line: Path of Lady. Blue line: Path of Man.
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4613, EERHEEl, vy, MEEq, 2RI L TRLIZLDOTHS.

Reverse Turn
Path, Velocity, Acceleration vs. time

Accerelation

m, m/s, m/s?

time, sec 1

Fig.6. —: Traveling Distance of Dancers’ Centre of Gravity, —: Its Velocity, —: Its Acceleration
in Former Part of Foxtrot Reverse Turn.

7%, Sway (TS 2 AT 1A O N FE 2 BEETR O NI R & i DI ZRIZ /31T R L2 b O THh 5. Heel Tum
RN 380 Tl ST R 28 % 7 B < 2 &35

Reverse Turn
Body Side Acceleration

t, sec

-15

Fig.7. Body Side Acceleration in Former Part of Foxtrot Reverse Turn

. Effect of Translational Movement, —: Total Acceleration

3. & =3

Foxtrot ® Natural Turn & Reverse Turn @ Heel Turn 1%, Foib EIZHIZELAEZ ANEZ 2D TH D0, EEO
B I ) RESRRD 2 L3 bind. RBICBWTIE, W1, SESORGORIEIE—FlDO R %R~ L2,
BANE-Z BTN DO TEBIZE % O Dancer DFIFIC L D ELITESH HEHND.

Natural Turn & Reverse Turn O Pattern 1, X2, K SICAROLND LK HICKE < HEZ D, Reverse Turn 75 Heel
Turn OEHEHL.LBEE T 2 LAANZ B LD AR Y 2385 5 DIZ%F L, Natural Turn {235V T, Heel Tumn #& 1%
L7 o TU%. Reverse Tumn DX, B 1 HHNG 2 B HANZFEARIVIC Swing 21772 9 DIZKF L. Natural
Turn | % Reverse Turn (ZEE_TEREEOZE L (F13R) 23K & V. 37725 Natural Turn DA% Swing OiRH CTov/e
D Curve LCIHIVIAT DT, I EMOMY FZEHLI LTS, HIRRREZTHE, oy I—DRET
Corner Kick THE# Goal ZJH.9 KL 9 |12 Ball ®#liE % Control T 2HiliD L5 b 5425, BIOFHALE LTI,

Heel Turn O HULXENZ 3N TRIEEHOE 21 Heel £ Tod 523, Natural Turn (2B W TEZOXENT S, Bl
PR E DX BIPFET D DI L, Reverse Turn (2 CIEEHREEMET A XM DO TH 5. Natural Turn
2B D —EDREAXEIE, PO X OEEEH OIIRTAR T 5723, Dancers [EM IR 2R3 57
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ORI D Sway, RiIZOMERL, 7o 7 M OBEES (E4, 2020) % Control T2MENRHDH. ZOHEL X
DI=bD>, %< OFiHZ<° Demonstration (2330 T ¢, Natural Turn i *f*/% Curved Feather |Z& & #2x, F7z,
Natural Weave, Hover Cross 72 & C%, P.P. (Promenade Position) 2>5Hhh8 25 Z &2 XY Heel Turn %3881 2 {E A
MR HHID.

A7 1A D ILEE 1S Inclination Sway (ZXF T 5725, FREGIZIR - T NIBGHIA & 350 )12 L D BIZH T THdr©
% %. Heel Tumn [Z[f7> 9 JBEEFFIZISVNTIE, Natural Turn T WIE IRIG R L 72 VBRI SN B DIZEE L, Reverse
Turn ([ZBW TR L 720, Sway #9025 Z &3 TE 5. Heel Turn @ Exit fiCldiliE & 5 TH D
73, Sway AR A AERF T % 7290 Bending Sway (ZFATT 5.

Heel Turn H/0 X% 2 LOD IZHEIT9 B E02 & FIHRITENZ H D . Natural Turn OFE 13 B -HHlEE, &
FIMAIEIA Td> %A%, Reverse Turn DS 13HE FAMAIEIS, ZeFPMRIEER L 70 5. Z AUF[EEAH.078 Natural Turn

DE, BFO%I, Reverse Tumn DYy, TT#HFIZHDLZ LMD HERINLTND

(357 ®) Heel Turn % 5T Impetus Turn 13 Pivot % & ¢¢ Natural Spin Turn & LIZ L itti)c S35, Impetus (34

7Y DB+ Heel Turn TH Y, Natural Turn D21~ Heel Turn & OIERH HD. LA L, Impetus Turn D41+
@ 2 #3H 13 Left foot to side T 5 DIkt L, Natural Spin Turn (Z 3T T2 21D 5 B2 H D3 Left foot back
and slightly to side T ¥, [FIAHLL S PAIEIEEE O RALE (BFAR) O TREL TV T, £7- Sway BT
720 (A, 2019). Impetus (2 CIEZ 113510 Heel BRERTLTHDH Z &2 Eik L TRRICIEID AT Z &
DRE LD,

4., #E B

R—IL)L— I F 2 A ZE1T D Heel Turn D J120MENT 21772 > 7=. Natural Movement % 25195 Model #5EIZ
XV, Dancer DIEF)Z FHNIEI Lz, Y OlalEx & 2R Y OEREROFFEIZOWTHITIZ LIV LT L
7=. Dancer IZ Model DFRFEIC LV, LV HIKTELV Heel Tum OENX 2 HEL T 52 LN TX 5.
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