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ABSTRACT

Latin danceisapartner dance, in which how the leader |eadsthe follower
influencesthe fluency and cooperation of the dance. This paper, by giving
an analysis on biomechanics theories, states that the efficient leading
between two partners should be realized by reasonable movement of the
barycenter line. By analyzing barycenter leading technique, the paper
presents aclear explanation on permission leading, limb leading and hint
leading. Research shows that in partner dance, the man should be the
leading part while the woman cooperates with him; leading only by arm
often results in loss of balance of the lead or the partner; when one is
leading with longer steps, postures of two dancers are often inconsi stent;
leading by the barycenter of the body can effectively avoidlosing balance
and provide a fluent and coordinate dance; this paper also points out that
a good leading is virtually the passing process of the momentum of the
body barycenter. This paper does away with old methods used to study
Latin dance, which are artistically and aesthetical. It analyzestheleading
techniques in Latin dance by biomechanics theories in a natural science
perspective while proving the correctness of the dance and provides
suggestions. © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

LatindanceoriginatesfromartisticdanceinAfrica
and Latin America. It features passionate and qui ck-
tempo music and versatiledance steps, andislargely
popular asit ispleasant to watch. Most movementsin
L atin dance are done by wai st, abdomen and crotch,
which enable one’sfigureto be displayed. Toavery
large extent, the Latin danceisdetermined by dancer’s
will andimprovisation, thusit isagreat way to easethe
pressure and tension resulted from modernlife. It can

also exercise the body and revive one’s spirit. Latin
dancea so existsasasocia danceto hel p build human
relationship. Therefore, agrowing attention isbeing put
totheresearch and teaching of Latin dance.

Main categoriesof Latin danceresearch at present
are: Teaching and training (23.7), sport dance and col-
lege course (17.04%), effect and value (10.37%), sub-
ject research (8.89%) and others (7.41%). All of types
above consist of 67.41% of all papers published on
thistopic. Wu Dongfang, Qian Jingguang, Li Jianshe
and other researchers have profound studieson Latin
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dance. However, we should seethat most of thesere-
searches are purely based on experience, which ac-
cordswith aestheticsand art forms. Therearevery few
studiesthat arebased on natura sciencetheories. This
paper studiesthe barycenter leading problem based on
biomechani cstheoriesand precedent studies. Thispa
per presentsan analysisof existing barycenter leading
movementswith biomechanicstheoriesto verify cor-
rectness according to experiences and art aswell as
givesan outlook of thedevel oping trend of Latin dance.

HUMAN BODY BARYCENTER MOVEMENT
MODEL

Multiplerigid-bodiesmode and their barycenter
positions

Human body cons stsof head, torso, upper arm, fore-
arm, hand, thigh, calf and foot, asshownin Figure 1.

Figurel: A dancer’srigid-bodiesmodel

A rigid-body model separatesthe human body into
head, arm, leg and foot etc. When adancer’s posture
isset, al barycenter of parts of his body are set too.
Thepositionsof dl barycentersarerelated to themass
distribution of al partsof body. Theequation for coor-
dinatefor al barycentersof partsof humanbody is:

2 mx y - 2mY
M, M,

V- @

i=1

In equation (1), M is the total mass of human
body, M ; isthe total mass of &l parts of body, X', y/

arethehorizontal and vertical coordinatesof everyin-
finitesmal masspoint, x,, y; arethehorizontal and ver-

tical coordinatesof barycenter of all body parts.

Thepoint of action of theresultant forceof dl parts’
gravity forcesis caled the human body barycenter.
Accordingtotherigid-body modd in (1), we can sepa-
ratethehuman body into parts. When the dancer moves
to anew posture, a new barycenter position can be
found by resultant moment theory, asshown in equa-
tion(2):

PX = px,~ P=1. X =Y pXx
PY :Z Py, lev-'-Y:Z Py @
Inequation (2): X,Y arethehorizontal and vertical

coordinates of the barycenter of the dancer. p. repre-

sentstheweight of every part, and x, y, arethecoor-

dinates of barycenter of dl parts.

Sinceweare studying theforcewhen we discuss
the movement of the barycenter, we namethelinethat
goesdownward from the barycenter thebarycenter line.

The law of barycenter line movement between
dancepartnersand analysisof itsstability

Partners realize the leading by making their
barycenter lineoverlapped. To overlap their barycenter
line, isto makethe barycenters of two dancerscloser
enough to beintegrated by two’sarms, and to function
asresultant forcein movement.

Thesurfacethat all supporting pointsencircleis
called supporting surface. In Latin dance, the support-
ing surfaceisthe areaamong thefour feet of two danc-
ers. When the barycenter lineisout of thearea, it will
result in the offset of the bodies, so dancersought to
keep the barycenter linein an appropriate area. Now
wediscussthestability of thebodieswiththeemphasi's
on therel ationship between barycenter lineand sup-
porting surface.

The body bal ance status can be categorized by the
level of sability:

Sablebalance

When the body drifts away from balanced posi-
tion, the barycenter risesand the gravity force make
theobject moveback to theba anced position, thusthe
resultant force and moment are zero.

s LBioTechnology

An Tudian Yourual



34 Analysis and application of gravity center leading technique

BTAIJ, 8(1) 2013

FULL PAPER o

Unstablebalance

When the body drifts away from balanced posi-
tion, the barycenter lowers, the gravity force moment
makesthe object continueto lean. Thisonly happens
when in the balance movement with underneath sup-
port.

Limited stablebalance

When thebody driftsaway from the balanced po-
gtiontoalimited extent, the barycenter of human body
rises, and themoment of gravity drivesthebody till it
reachesba anced position. But if thebody driftstoofar
from the balanced position, the barycenter of human
body will fall and result in further offset of the body
from the balanced position.

Freebalance

When thebody driftsaway fromitsoriginal posi-
tion, thebarycenter doesn’t moveverticaly sonogravity
momentum isthereto makethe object move.

Indl, thestable status of human body isvirtualy a
varied form of balance, i.e. dynamic balanceor static
balance. Onefactor that influencesthe stability isthe
stability angle, the angle between the barycenter line
and the extended linefrom the edge of supporting sur-
face.

Thestability coefficient K showsthelevd of sta-
bility of the object, which isthe quotient of stability
moment divided by toppling moment. The Figure 2
showsthediscussion of stability coefficient.

Figure2: Sability moment and toppling moment

Theequation of Sability coefficient:

G *xr
K =

E +h (©)
Sowhen K > 1, theobject isstable, otherwisethe ob-

ject wouldtopple.
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ANALYSISOFLEADINGMETHODS

Theconnection and leading of two dancersinLatin
danceisnot asfixed or tight as in standard dances.
However it dso requiresthe dancer to utilizethe posi-
tion relationship with hispartner to control the connec-
tionandleading.

Latin danceisatwo partnersdance. In one set of
dance steps, the steps of the man and woman are not
symmetric. That isto say, the man and woman have
their own movementsto do. Themanisresponsblefor
leading, aiding thewoman and a so controls her body
barycenter to help her compl ete her movements. While
thewomanisawayswaiting for theman tolead her to
completeevery pre-designated movementsin thedance
periods designed by the man.

Thefdllowingisananaysstothreekindsof leadings
categorized by the way barycentersare connected and
power used in connection.

Permission leading

Permission leading isacombination of the move-
mentsof theshoulder, ebow and wrist. Thearmmoves
forward gently with almost no power. In Latin dance
the forward steps and backward steps are not oppo-
stein sequence, thereforewhenthemanisinaclosed
position or relative open position and isdoing afor-
ward step, thewoman needsto giveapermission for
leading. Theleading, for man, meansdoing forward
steps while for woman it meansto answer to man’s
signal with an arm motion aswell asto do backward
stepswith thehelp of man’smovement.

In posture “1-3 Basic Steps” in separated posi-
tions, mans and woman’s movements of barycenter
don’t happen a thesametime. Ineats 1& 2, asit shows
inFigure3intheleft, man’sbody movesforwardfirst
whilelower hisarm that holdsthewoman. At thistime,
man’s moving his barycenter forward will makethe
woman go backward, followed by man’smovement of
hisleft foot thusto shift the barycenter to the position
between hisfeet.

AsitisshowninFigure3, when man’sarm (body-
>ghoul der->el bow->wrist) showstendency to move
forward, thewoman should extend her right |eg back-
ward and ti ptoe the ground. Then the woman should
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lower her right hedl dowly, making the barycenter line
at theforcepoint of her sole. When theman completes
moving thebarycenter to hisleft foot, thewoman moves
her body’scompl etely to theright root, following the
permission leading by theman.

U [

Figure3: 1-3Basic Sepsin arelative separated position
Limb leading

Limb leading isthat dancers connect their body
barycentersby armsand lead his partner into pre-des-
ignated position by meansof push or pull inagentle
manner.

Compared to permissionleading, thelimb leading
hasaclearer way of using the power and abetter con-
trol. To make sure that the woman can complete her
motions with perfect balance and fluency, the man
should manage her movement of barycenter line ac-
cordingtotheright beat of musicwithlimbleadingfrom
the beginning to the end. A correct limb leading will
boaststher level of mutua understanding. For advanced
dancers, limb leading providesthe“light & shadow”
and “points & lines”, thushelp themto createthe har-
mony of their dance.

Figure4: Centered leadingin changed linedancepostures
of cucar acha

InFigure4, limbleading aredisplayedin changed
line dance postures. Intheleft of the Figure, arms of
two dancersarebent at beat 1& whiletheir center lines
of thebody areclose. After the change hands, apushis
realized. InthemiddleFigure, theright hand of theman
and woman aremoving away from each other so asto
make the barycenter lineto do the same. Intheright

Figure, the barycenter line of themanisleaningleft on
beat 34.1 whilethewoman’sisleaningto the opposite
direction. Themotion of thearm changesto pullingfrom
pushing, and the right arm of the man controls the
barycenter movement of thewoman.

Itiscomplicated to control thechanging linedance
posturesin Cucaracha. Thereforeitiscrucia to connect
thebarycentersand managethel eading techniquetomeke
thedancing movementsin shgpeand accord to thebests.

Whentheleading motionsof theman don’t coordi-
nateswith thebegtsor periodsof steps, thewomanwill
fed uncomfortableat performance. So theman should
|ead thewoman with the correctness of time and space
with a good manage of force, thus to make their
barycenters closely connected and to provide good ef-
fect for motions.

Hint lading

Intwo partnersdance of Latin dance, that theman
|eads thewoman with no power, that isto say, with no
connection between barycentersiscalled hint [eading.
Itisredized by hint thewomanto gointo the pre-des-
ignated position to complete motionsor turn to some
direction by giving posesof thebody or aam aswell as
way of shaking handsor eyecontact. Inal dancer steps
connected by arms, man will use power that nearly un-
abletobefelt to holdwoman’sarmto dothe hint lead-
ing. Atthistime, thereisno need for thewomanto give
theman an answer.

The man hints the woman to get closer by eye or
body movements. At the sametime, hedesign spacefor
thewoman by waving hisright arm and turning hisbody,
thustotel thewomanthepaosition sheshouldgoto. The
control in hint leadingis more complicated than that of
permission leading and limb leading. It requiresavery
highleve of body language communicationfor both danc-
ers, aswell asfineawareness of danceexpressonand
understanding. Aneffectivehint leading can only bered-
izedwhendl premisesand conditionsarefulfilled.

By theanalysisof hint leadingtechniques, itiseasy
to know that hint leading isrealized by training, asit
requiresthe dancer to understand the partner’seyeor
body hintsafter shemanaged all basic skills.

ANALYSISOFTHEORY OFLEADING
TECHNIQUE

Thethreeleading techniques aredivided then ana
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lyzed here, and in process of dancetherewill never
be only oneof them, instead, they will comein combi-
nations. In all, they realize leading by leading the
barycenter of the bodies. In an effective process of
leading, thearm should be kept inan appropriate con-
nection with the body. When the lead | eads his part-
ner with hisarm, he should first connects himself to
the barycenter of his partner before he connectshis
arm’s barycenter to his partner’s, thus to make
partner’sbarycenter move.

Leading with the body barycenter ismore compli-
cated than us ng techniques and skills, both mechani-
caly andtechnically. However, we can provethe cor-
rectness of the technique with mechanicstheoriesand
to providemoded for later computer smulations.

Inmotionsof dance, thearm movesfaster thanthe
barycenter of thebody. If thearmisusedtolead, it will
poseaforceonto the partner and make her unbalanced
and damage thedance motions. If thelead leadswith
body barycenter, both dancerswill danceharmonioudly.

Learnersof Latin dancewill probably firstignore
theimportanceof moving barycenter at aconstant speed
andlead withlarger movementsof gepsand arms which
resultsinthelossof balance of himsdlf and hispartner.
When he getssome experience on that, he can manage
to lead by the barycenter of the body and hisstepswill
follow naturally. At thistime, hewill find thet thesize of
stepsplaysalittleroleinleading whilethered factor is
the movement of barycenter of the bodly.

Theleading motionisaconduction of themomen-
tum. It isdoneby thelead’s passing hisbody momen-
tumto thefollow. Theway of conductionisshownin
Figure5.

Guide Be guided
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Wrist
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Figure5: Barycenter momentum conduction

Asaconclusion, when thelead guidesthe partner
with his body, he can motivate the body once the
barycenters are connected.
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CONCLUSIONS

In two partners dance of Latin dance, the coop-
eration of thedancer and hispartner isnot only guaran-
teed by mutua understand, but also by scientific theo-
ries. Former studiesare mostly based on experiences,
so the study can be much more effective when con-
ducted with thehelp of natura science.

Inthe movement of Latin dancers, thestability is
related to thestability coefficient and thesurfaceareais
related to the stability angle. The dancer can adjust the
dancing posturesto changethesefactorsthusto make
the dancer better.

In permissionleading, thearm should movegently;
inlimbleading, thearm movesclearly; in hint leading,
no real connection exists. However, in areal dance,
leading realized by movement of barycenter always
appear indl formsin combination. It servesanimpor-
tant rolein keeping the tempo fluent and the shape of
dancersharmonious.

The paper showsthat |eading by only arm or big
stepwill resultinthelossof balanceof thelead himsdl f
and the partner, thus affect the dance.

Thispaper givesadetailed anaysisof how dance
can be coordinated with beatsin two partnersdance. It
drawsthe conclus on that thewoman should follow the
lead of the man whilethe man should haveagood con-
trol onthewoman’s barycenter, both intermsof con-
trol level and method.

This paper studies the theory regarding of the
barycenter movement in Latin dance. It showsthetech-
niquein detail and analyzes someinappropriate move-
mentsaswell assome pointseasily ignored.
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