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ABSTRACT

Thisstudy analyzesthe body force of buttocks movement and the formation
process of the inverted “8” tracks in rumba, and proposes a method to
maintain the physical stability in the movement process. Besides, this
article puts forward the technical essentials to improve the tenderness,
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grace and smooth of the hips’ inverted “8” movement track. The analysis
results demonstrate the scientificalness of the original technical pointsin
rumba dance and lay a theoretical basis for the squeezing action of the

hips.

INTRODUCTION

A “three-dimendona’ teaching method, whichisin
favor of improvingtheoverd| qudity of athletes, ishighly
advocated intheinternational dance sport community.
Lucas, a world-class master of standard dancing,
explainsthe motion and spacefeding technology from
the pergpectivesof human morphol ogy, sportsanatomy;,
aesthetics, biomechanics and dance principles, and
summari zesthedance sport training methodsfrom many
aspects, including the analysis of therumba. Thenthe
Latin princeSavic, internationa guru Tony and Hans’s
latke summarize the dance sport techniques as an
integrated system scientificaly.

Rumbaisahighly expressvebody rhythm dance, in
whichthefluency and rhythm of movement of thedancers’
back musdesand hip actionisof grest importancetothe
danceasawhole Asbeautiful soft hip actionwith speed
rhythm fully embodies the sexy and romantic rumba
characterigtics, Katrina, aninternationa master describes
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in her teaching that parti cular attention should bepaidto
thehip actionintherumba Rumbadancesdancewith
therhythm of the music and the buttockswill naturally
draw amoation trgjectory of theinverted “8” under the
effect of body weight extruding.

Insummary, sportsdance teaching method hasbeen
devd oped rgpidly and thedirection andtheory developed
isin place, but thereisno relaiveresearch on targeted
theoreticd andyds Thisaticdleconductsdetalled andysis
of the hips sgueezing action in rumba based on the
biomechanical principle and tries to demonstrate the
technical rationality and put forward rationalization
proposd.

MOTION MODEL OFHUMANRIGID
MODEL

The determination of human center-of-gravity
position
Ascan beseen from Figure 1, thehumanbody is
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decomposed into 14 rigid segments*¥. Therelative
position of centroid of each segment isthought to be
unchangeable, and then calculate thered ative position
of al centroid according to “definite proportion and
divison point” method:

{x$ = (1-n)x, + X,

Yy = (1-n) Yy + Ay, @)

X -—r-
Figurel: Thestructuremodel of dancer s’ rigid segments

Informula(1): 4 meansthe position proportion of
centroid of each human body
segment, (x., y» ), (x,, y, ) respectively stands for the
coordinates of the midpoints of top and bottom joints
of each human body segment and (x$ 'Yy )denotesthe

cancroid’s coordinates of each human body segment!*3,
Thejoint force point of gravity of al human body

segmentsiscalled thebody centroid. Accordingtothe
rigidmodel informula(1), wedecompose human body
into several segments. The body centroid position
changeswith different posturewhen dancersmove. The
body centroid position is determined by moment
synthesisprinciple, asshowninformula(2).

14 14
Y Gux Xy 2. Gy x Yy
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Informula(2): (Xg,Y;) standsfor coordinates of
thedancers’ body centroid,;

(X4 ¥ip)(i =1,2,3,+-+,14) stands
coordinatesof each segment’s centroid,;

for

G G

Xi Vi
14 ' 14
Z GXi
i=1

Z G Yi
i=1
standsfor therelative quality of each segment inthe
coordinatedirection(?.

The definite proportion and definite point and
relative quality percentage of human body segments’
centroid for ChinaYouthisshownin TABLE 1.

By equation (1) (2) and TABLE 1, wecan caculate
thelocation of rumbadancer’sbody centroidin given
posture.

TABLE 1: Thedefiniteproportion and definitepoint and relativequality per centage of human body segments’ centroid for

ChinaYouth
Y oung male Y oung women

Human body definite proportion and relative Human body definite proportion and relative
segments definite point quality segments definite point quality
Hand 50% 0.64% Hand 50% 0.49%
Forearm 41.87% 1.30% Forearm 42.72% 1.18%
The upper arm 48.6% 2.61% The upper arm 46.91% 2.62%
Foot 44% 1.50% Foot 44% 1.38%
A lower leg 40.91% 4.00% A lower leg 40.63% 4.55%
Thigh 47.71% 14.00% Thigh 45.87% 14.28%
Upper torso 53.73% 17.00% Upper torso 54.26% 16.53%
Lower torso 40.54% 25.60% Lower torso 47.36% 25.87%
Trunk 44% 42.70% Trunk 44% 42.70%
Head 50% 9.30% Head 50% 8.60%

Discussion of human body stability
Thegahility of humanbody inthemovement process

isrelated to the effective support areaof human body
and ground. At the same time, it is relevant with the
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minimum angle between body centroid and supporting
point edge®. Wecall effective support surfaceas stable
surface, cal theminimum angle between body centroid
and supporting point edge as stableangle. Both stable
surface and stableangleareshownin Figure 2 blow.
The surface surrounded by body supporting points
iscalled stablesurface. When the body has no externa
force and the body centroid projectionlocates outside
of stablesurface, the body will beinclined. Thevaueof
AABC isstablesurfacein Figure2. Theminimumangle
between body centroid and supporting surfaceedgeis
cdled stableangle, itsva uedeterminesthestability when

body isunstressed. Parameter o = min{a,, @, 5} 1S
stableanglein Figure2.

Figure?2: Schematic diagram of stable surface and stable
angle

In moving process, the body segments of rumba
dancers produce various types of acceleration. Its
embodied formisdueto thenot uniform movement. In
this process, someoverturning moment often appears
which changesthe stability of the body. The stability
factor of human body isregarded ask , whichisthe
ratio of overturning moment and stability moment!®,

The cd culation methods of tipping moment, stable
moment and stabl e coefficient areshowninformula(3):

M turn F xr
Y s |GO |
= X
steay cos « o)
K — M steady
M turn

Informula(3), M, M ¢eq, denotethetipping

moment and the stability moment respectively; F
representsthe aggregate external force; G represents

thegravity thebody suffers; |GO| representsthedistance

from the body centroid to the ground. Whenk <1,
human body is relatively stable, otherwise it is
unstable?.

During the body motion process, one should
increasethe stableangle and stable surfacein condition
of not affecting movement. When body moves, it can
judgethetipping moment’sdirection and maketimely
adjustment to the stable angle and stable surface, thus
the body can complete the movements stably and
smoathly.

HIPSMOVEMENT TECHNICALANALYSIS

Buttocks squeezing action takes place when the
exerting force of human head, coccyx and footisina
straight line. At thistime, thecoccyx at theintersection
shifts to one side because of the squeezing.
Simultaneously the hips swing along an arct¥. When
one side of the hip moves upward, it constitutesthe
squeezing with the same side shoulder. Then move
cyclically intherumbastep dance, thehipwill forman
inverted “8” trgjectory, asshownin Figure 3.

Right before

Figure3: Hipssqueezing of inverted “8” schematic diagram

Hipsrotation technical analysis

In the rumba smooth step-by-step movement
processwiththemusic rhythm, hipswill surround rotate
from front to back, from left to right because of the
extrusion. ItisshowninFigure3.

In dancing process, buttocks trajectory looks as
theinverted“8” from sdeview showninFHgure4 be ow.

In dance walking process, do not bother to pursue
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inverted “8” trgectory but only need to master the body
centroid shift process. If the body centroid shifts
correctly, it will naturally drive the hip to rotate in
accordance with the established track.

Left before Leftside Left back

Right before Right side Right back

Figure4: Sideview of thehip trajectory

The body centroid extrusion processis the key.
When thehipscompleteinverted “8” movement, it will
changethebodiesorigind stability and causeit unstable.

Hipsswingingtechnical analysis

Hips swinging mean that the rumbadancers’ hips
swingaonganarcfromhightolow just likeapendulum.
From an artistic point of view, hipsswinging arethe
manifestation of rumbabeauty. If superposition swings
actionin hipsswinging process, it can makethe dances
morefeatured.

The hips can complete swing movement
smultaneoudy during therotation action, which canthe
motionrangeof hipsincrease, and formsthe tatewhere
onesdeof thebuttocksrai sed upwardly whilethe other
sidesinksrelatively. Thediagonal form will change
constantly in moving process, and form a three-
dimensional inverted “8” movement which ismore
aestheticaly pleasing, asshownin Figure5 below:

.
.
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Figure5: TheX movement diagram of r otation and swing
Hipssqueezingtechnical analysis

Hips squeezing action is the personalized
characteristic in rumbadancing, which determinesthe
dancequality. “Squeeze” in physicsmeansthedastic

BioTechnology o

force process caused by relative pressure when two
objects contact. Hip squeeze in rumba dance is to
maintaintherdatively stationary between shouldersand
upper part of the body as much aspossible. Whenthe
body gravity conducted to the ground through themain
foot, compress back musclesto move up the hip, thus
thehipsand re ativefixed shouldersforminto“‘squeeze”,
asshowninFigure6.
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Figure6: Hip squeezing schematic diagram

RATIONALIZATION PROPOSALS

When the hipsmoveintrack of inverted ““8”, don’t
twist hips to pursuit trgjectory, but rather naturally
sgueeze your buttocksin body squeezing methods.

Rumba dancers should maintain good control of
the scapulain aparallé linein the buttocks moving
process. Becausein this process, hipsare of oblique
state and keep in line with scapula, reaching a
confrontation state between scapulaand hips.

Rumba dance needs more hips and abdominal
exercise. Dancersshould strength their power training
of hip deep littlemuscle group and midsection muscle.

Whendoing buttocksextrusion, it often gppliesstatic
pressure. So in training process dancers should pay
attentiontothephysica flexibility training.

In rumba dancing process, pay attention to the
stability of the body; increase the stable surface and
stableangleif theactionalows.

To sum up, during the dancing process, it requires
not only thetraining of strength, speed and skillsbut
dsotheimproving of thetheoretica knowledgelearning.
Only with theory to guide practiceand practicetorevise
theory, can it make the rumba technique better in
syndromedifferentiation.

CONCLUSIONS

Rumba is a double dance, which needs tacit
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understanding between the dancer and the partner. In
the premiseof mastering experienceandtechnique, learn
to use natural science technology to analyze the
reasonableness of the action.

In rumba dancer movement process, the body
stable conditionisrelated to stable surface and stable
angle. Usethedancer posturd to adjust impact factors
and makethe dancing process more smoothly.

Buttocks squeezing action can help the hipsrotate
in accordancewiththeinverted “8” track.

Try to keep the balance of shouldersand makeit
confront with hip’sobliquesate. Andthen keep periodic
ruleextrusontothehip.

Rumbadancersa so need more effort on strength
and musdeflexibility training, whichishe pful toenhance
movement harmony.

Thispaper useshbiomechanicd principlesto andyze
rumba hi ps squeezing, which restores thistechnical
movement truly and confirmstherationdity of experience
andtraining.
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