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ABSTRACT

Rumba is a multi-point turn action sports project. In rumba point turn
process; there are often some wide-angle rotating actions, which are of
certain degree of difficulty for beginners, such as the turnover after the
Latin cross step. How to solve these difficult movements becomes the
focus of attentions of many coaches and athletes. This paper uses the
theory of human motion mechanics to analysis the dynamics principlein
the rumba open point turn process, respectively analysis the open point
turn action technique in the six-step process for both men and women
dancers. Then it studies the cause of body standing instability after
rotation, gives improvement methods for the body destabilizing factors
during or after the rotation, and provides a theoretical basis for rumba

open point turn technical training. © 2013 Trade ScienceInc. - INDIA

INTRODUCTION

Early rumbadanceistransmitted by theAfrican
davesto Cuba, which has 200 years of history in Cuba.
Theorigina Lombard iswild, improvisation, and fast-
paced, whileBalroom dancingisdow and sexy which
constitutes a sharp contrast. Rumba is a passionate
dance compared thetwo together. Even so, therumba
isthe slowest in the Latin dance. To master Rumba
better can make it easier to accept and master other
Latin dance.

There are many studies on dance sport rotation
technique, for example: Haoran Xiong from Luoyang
Normd Univergity, inthebiomechanicsandyssof Bdl-
room Dancing rotation technique, heexplained that the

reactionforce, theturning radius, theconstantly shifting
center of gravity and therotation anglearethe key fac-
torsthat impact the Ballroom Dancing rotation; Another
example: Zhong Heand Zhilin Xufrom the Department
of Xiangfan College Sports, inthe Dance Sport move-
ment techniquecharacteristicsand specid srengthtran-
ing, they andysisthe characteristics affect sportsdance
movement technique, and formul ate theindex system
toanaygssensitivetraining project. Althoughtheabove
two hassummarized and and yzed the portsdancetech-
niqueandtraining, it isnot specifically targeted, just
generdities.

This paper usesthetheory of human motion me-
chanicsbased onfarmer’swork to analysisthe dynam-
ics principleinthe rumbaopen point turn process, re-
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spectively andys sthe open point turnaction technique
in the six-step process for men and women dancers.
Then it studiesthe causes of body standing instability
after dancer rotation, givesimprovement methodsfor
the body destabilizing factorsduring or after therota-
tion, which providesatheoretical basisfor rumbaopen
point turntechnica training.

HUMAN POINT TURN MODEL

Centroid and weight distribution of human multi-
body mode

Xiao Hui from Chinastandardization and informa-
tion classification and coding Ingtitute, in the study of
Chinese adult centroid, explainsthat human body can
be transformed into arigid body model and use the
modd ’skinematicrelationto confirmthephysica move-
ment scientificaness.

Therigidmode dividesthe human body intoanum-
ber of elements, including the head, arms, legsand fest.
When adancer’s position isdetermined, the centroid
position of the body e ementshasalso beenidentified.
Thevariouscentroid positions of the body elements
haveadirect relationship with the variousparts of the
body massdistribution.

Percentage diagram for relative quality of various
elementsin the human body, shown asFigure 1 be-
low:
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Figurel: Percentagediagramfor relativequality of various
elementsin thehuman body

Centroid relative position of various elements,
shown asFigure 2 below:
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Figure2: Centroid relative position of variouselements
Human body rotation principle

Open point turn action in rumbadancefollowsthe
rigid body turn kinetic law. Rigid body rotation kine-
mati csoccupiesavery important positionin human Ki-
nesiology. Theparameter variablesincludethetime, the
angular velocity, angular displacement, theangular ac-
celeration and linear vel ocity. Objectsvariousrotating
formationisdueto theimpact of the non-equilibrium
torque. Formula(1) showsthetotal torque expression:

2M=2M ®
Intheformula: > M isthetotal torquevector of

an object, M, is a sub torque objects of an object;

When objectsaround theentity axis, Z M isnot equa
to zero; When the body rotates around thejoint axis,

Z M isalsonot zero.

The particle quality is, the distance between the
particle and the shaft is, the product of the distance
and quality refer to rotational inertia. For thevarious
elements of the human body, therotationd inertiahas
additiveabi lity, asformula(2) shows

cm = my 2
Intheformula | pr@entsthetotd rotati onal inertia
of the human bodly, m,.f;z (r’ =1,2.3,---, n) repre-
sent therotational inertiaof one human element. Pa-
rameterswhich affect body rotational inertiaarethe
quality and distance, so the body can changetherota
tional inertiaby changing thebody postureor transform

ghaft.
According to theangular momentum theorem, it

I =mp +myr; +myr) +
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givesout formula(3):
Y MAt=Io,-Ioy, =Y M=1-8 @

Intheformula: 3 representsthe angular velocity
changerate, i .e. theangular accel eration vector.

When body trandlational, somewherein the body
isconstrained by the brake, the body will be rotated
around thecongtraint points. Thelinear momentum be-
foretherotationispartialy convertedinto rotational
moment of momentum. Sincetheexpression of angular
velocity istheratio of line speed and therotation ra-
dius, thelarger theline speed, the greater the angular
momentum, thesmaler therotation radius, thegreater
theangular momentum.

Informula(l), (2) and (3), thequality and the par-
ticle position can be determined according to the body
posture and therel ative position and rel ative mass of
2.1

RUMBA OPEN POINT TURNANALYSIS

In rumbapoint turn, there are often some wide-
anglerotating actions, liketheturnover after the Latin
crossstep. Inthisprocess, the dancers often the body
center of gravity dancedisharmony, thebelow ispoint
turn analyssfor maleand femal edancersunder the co-
operation mode.

Men’sopen point turnsanalysis

Men’sopen pointturnactionisdividedintoSx seps
withmusicbeat movement.

Thefirst step: Inthemusic beats 2&, | eft foot step
forward, end at hisback position; the hip turnto right
25%, and angle should bewel | controlled between 25%
-40% of the best. Thefirst step showsin Figure 3 be-
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First step Second step Third step  Fourth step Fifth step Sixth step

Figure3: Men’ssix-step hip trajectory figure
The second step: Inthemusic beats 3& , body cen-
troid lineistransferred to theright foot center, at the
sametimethe hip turnsright 50% accompanied with
beats 1-2in 3&. Therotation angle of dightly greater
than 50% isthe best, because this can go to the next
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beet coordinately. Each step hasdightly turnover tomake
action moresmoothly. Hip trgjectory isshownin Fig-
ure 3 Second step.

Thethird step: inthemusic beats4 (1) & left foot
goesnext step, at the sametime, hip rotatesright about
25% in beats 2-3 of 4(1). Hip trgjectory isshownin
Figure 3Third step.

Thefourth step: in the music beats 2& , theright
foot stepsforward, end when transported to his back
position. At thesametime, hip rotateleft about 25%in
beats 3-4 of 2& . Thetrgjectory of thehipisshownin
Figure3 Fourth step.

Thefifth step: inthemusic beats 3& , body centroid
lineturnsto theleft foot center, while hip rotates|eft
50% in beats4-5 of 3& . The hip trajectory movesas
figure 3 Fifth step.

Thesixth step: inthemusic beats4 (1) & right foot
goesnext step, at the sametime, hip rotates|eft about
25% in beats 5-6 of 4(1). Hip trgjectory isshownin
Figure 3 Sixth step.

In the rumbaprocess, it must focus on both men
andwomen’scoordination, whichisparticularly impor-
tant intheopen point turn technique. Otherwisethe poor
coordination will causethefailure of the dance. The
men in the dance process not only haveto control the
rhythm, but al so should have good strength training.
Because in men and women coordination dance, the
men carry moreweight and a the sametime send sig-
nal tothewomento redli ze better cooperation and har-
moniousrhythm.

Women’sopen point turnsanalysis

Women’sopen point turn actionisdivided into Six
stepswith musi ¢ beat movement too, and hasthe same
step beatswith men’s.

Thefirst step: Inthemusic beats 2& , | eft foot step
forward, end at hisback position; thehip turntoright
25%, and angle should bewel | controlled between 25%
-40% of the best. Thefirst step showsin Figure4 be-

-
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First step Second step Thirdstep  Fourthstep  Fifth step Sixth step

Figure4: Women’ssix-step hip trajectory figure
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The second step: Inthemusic beats3& , body cen-
troid lineistransferred to the left foot center, at the
sametimethehip turnsleft 50% accompanied with beats
1-2in 3&. Therotation angle of slightly greater than
50% isthe best, because this can go to the next beat
coordinately. Each step has dlightly turnover to make
action moresmoothly. Hip trgjectory isshownin Fig-
ure 4 Second step.

Thethird step: inthemusicbeats4 (1) & right foot
goesnext step, at the sametime, hip rotates|eft about
25% in beats 2-3 of 4(1). Hip trgjectory isshownin
Figure4 Third step.

Thefourth step: inthemusic beats 2& , thel eft foot
stepsforward, end when transported to his back posi-
tion. At the sametime, hip rotate right about 25%in
beats 3-4 of 2& . Thetrgectory of thehipisshownin
Figure4 Fourth step.

Thefifth step: inthemusic beats 3& , body centroid
lineturnsto theright foot center, whilehip rotatesright
50% in beats4-5 of 3&. Thehip trgjectory movesas
figure4 Fifth step.

Thesixth step: inthemusic beats4 (1) & left foot
goesnext step, at the sametime, hip rotatesright about
25% in beats 5-6 of 4(1). Hip tragjectory isshownin
Figure4 Sixth step.

Women should follow and accept therule of men
guidinginthedancing process. It isforbiddento play
randomly, otherwiseit makes men produce chaos awk-
ward and cause uncoordinated dancing.

REASONABLEANALYSISOFTHE OPEN
POINT TURN

Rotational force point problem: helix turn needs
pelvic rotation, while point turn belongsto turnover,
which just needs upper body force accompanied by
hip rotation and the master of rotation force;

Therotation direction problem: control thebody to
makethedirection of body rotation dightly downwards,
justlikeadownward spird nail. Thiscan makethecen-
ter of gravity decline, stableangleincreaseand thero-
tation more robust. On the contrary, it can makethe
body centroid away from the ground and body of fset.
The methodsto maketherotation direction downward
isto apply ahydrostatic pressure at thefulcrum of the
rotation processto maintain abalance, but the spatial

extent of theactionisnot huge;

Therotation sequence and leading problem of the
various human body e ementsduring therotation: be-
forethepoint turn, arm should stay in the opposite di-
rection of rotation. When rotating, thearm swingsup
and upper torso. Then the hip rotatesunder thedriven
of body trunk. Feet twist comes next. The head |ast
shakesquickly andtotherotateposition (relativelate-
comer) than any other body €l ements. The shakescan
aso display rumbadynamic. Intheoverdl process, the
armisawaysinforce, but findly reachestherotationa
position. Thearm playsaregulating rotating speed role
during rotation process. when thearmisaccel erated,
therotationa accel erate correspondingly and whenthe
armisdece erated, therotationd decd erate correspond-
ingly, which can better meet themusi c rhythm;

When thebody rotational movement comesto the
end, swing foot hedl did not touch theground and the
fulcrum foot hasturned to the specified location, first
control swing foot heel to touch ground, and apply a
static pressureto the soles of thefeet to makeit flat on
theground, and then swing leginwardstightly to con-
trol theangleof rotation and body balance, lastly make
fulcrum foot land on the ground accompanied with the
rhythm;

Inner thigh muscles’ contract and relax occursin
thefootwork and step-by-step transfer interacted with
each other. Inner thighstighten processisactudly apro-
cess of human force, caused by human static pressure
applied to thethigh, whichisthe assuranceto control
rotating action quality. Thefour factors step-by-step
trgectory of the dancers, step-by-step speed, step-
by-step position and hydrostatic pressureto thethigh
are supplementary to each other, which must coordi-
natewith each other.

Dancersshould adjust their bresthing to control the
contraction and rel axation state of theentire body when
increasing the rotating speed. The contraction of the
entire body includestheinner thigh muscles, ribsand
hips, making breathing processin coordinationwith the
musi ¢ rhythm mel ody. When dancers stretching the
spine, shoulder line and the atmosphere should come
downintimeand theweight of the body should beall
conducted between thetwo through thigh. Thusthebody
isfull of the sense of rhythm and harmony.

The control and regulation of the human sense of
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rhythmisan ““action dynamic stereotype’” process con-
ditiond reflex control. It formsaconditioned reflex af -
ter being thoroughly tempered inthe cerebra cortex of
thecentra nervous system, and makesthe body move-
ments and thinking s multaneoudy work. Dancersafter
the correct “action dynamic stereotype” training can di-
rectly begin neural control in case of thinking isnot
reachable. Only withfamiliar melody and expertly ac-
tionin harmony drilling process, can weappreciatethe
va uabledance. But inimpromptu danceprocess, menta
control needs surpassthe neural control. Evenif the
menta control isprior action dynamic stereotype, it can
asoregulatethephysica linkageof coordination.

CONCLUSIONS

Theandysisof rumbapoint turntechniquethrough
human motion mechanicstheory isinlinewiththeac-
tua action essential sand of good reduction and confir-
mation effect;

In rumba dance men give women a boot signal,
and thewomen must accept the men’sboot to makeit
fitwiththerhythm of themusic;

Before rumbarotation human arm placed in oppo-
sitedirectiontoward rotation, therotation process pro-
videsrotary power and resistance, in order to adjust
the speed, increase or decreasetheangular momentum
of rotation.

Helical turn of the rumbaopen point turn process
should bedlightly downward, adjusting the center of
gravity position lower, reducing theoverturning moment
arm and increasing the angle of therotation edge and
the shaft, to increase the stability of the body-move-
ment process,

To start body rotation, it needsthe action technical
procedures, master well the order of prioritiesand ac-
tionscollaborative, beclear about which part istheac-
tivesteandwhichisdriven part and collaborative part;

when body rotationisover, swingfeet should first
dtabilize centroid, and then thefulcrumfeet land, which
ishelpful for thefulcrum feet to buffer and raise cen-
troidstable;

Thereare many other actionsin rumbadance pro-
cess, thisarticlemerely analysisthe rumbaopen point
techniquedynamicdly. Inadditionto thetechnica points
and motor coordination, thereisa so the support power

of thebody. Scientifictrainingisamust to variousbody
elements. Thispaper restoresthetechnica processtruly
and cometo the above conclusion through analysis,
which providesatheoretica basisfor therumbaopen
point turn thetechnique.
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