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Rehabilitation for Dance (injury)

= Dance Medicine

T [ = |
228 BM2AE

* Spine Injuries (&)
- HEFHYHYE HYMNERH HE
=1

Hip Injuries (22H3)
*= “Spapping hip™

* Knee Injuries (=)
« LISSRQ0, #7{0HE B SE2

 Ankle Injuries (2 5)
« Y=Y E, Anterior Ankle Impingement, Posterior Ankle Impingement,
Posterior Ankle Impingement
* Foot Injuries (‘&)
* Subiuxation, Metatarsal Fractures, Lisfranc’s joint Dysfunction, .
Metatarsal Stress Fractures, Flexor Hallucis Longus Tendon Dysfunction,
Sesamoid Disorders, Hallux Rigidus, Hallux Valgus
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Rehabilitation for Dance (injury)
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Dance for Rehabilitation
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Changed Braln Priorities cF iB In Pricritl
E " :
t 7 . B

| W
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Tudisi Arrusteem | Bedplueial
Barsclurm chemges

Coordination =l  Machanical cutcomes
Controller
M olor Limit
A sot of muscles Control paramebers
St Kinematics
End-alfect forces

= Porformance variables

Elemental variabies
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Project of
Digital ART CENTER

Beautiful Ballet performance

“"What is actually being controlled in various & complex
in ballet performance?”
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"""'r We investigated how professional dancers
coordinate body segments when performing
the Arabesque technique.

Arabesques

. i
Contral of unstahle posture
Coordination of the body segments

High-level techniques

18
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Arabesque

High-level techniques * Control of unstable posture

* Coordination of the hody segments 1
METHODS
W Participants

FED a0

* Professionnd Ballel Dancers (PR - 10 female Age (yrs) T 435

* Amatcur Dancers (AD) - 11 female R i S SRR TR AR

Weight fkgd 462400 Skud T
Baflet careers : i

fherad 204 2255 43827

"'f The inclusion criteria
= AD

(a] Ballet carser 958 Sy

i) dward career inoworld dance
competition %
{c) Profiessional dance company

{a) Ballet career (204 £2 35 yrs)
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METHODS
W Experimental set up

= Ten- repetitive Arabesque sequence molion
= Motion capture system: 8 infrared cameras ar 100 He sampling rase (e 509, Qualina’™, Swades

* Body modeling: a set of 65 reflective markers
» oa »

i % ”i‘-”\i-.wfi"'i._i' ~
:.————l- — = = o= = = =
Phasct Phmsel

E6 3

Phased Phase$
E4 ES

————r - - I.I -
i Phasel == Phise? *  Phased
EZ £3

ED El

DATA ANALYSIS
¥ Geometric model

12 segmsenbnl anghes were used for the quanuilcation of segmental conndimaliin s r a e x

20
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DATA ANALYSIS
¥ The uncontrolled manifold (UCM) analysis

= Symergy indices (AV) for the stabilization of the whole body center of mass (CoM)
- "'lr'“.m : varignce for Mexible organization of clemenis (e.g., 12 scgment angles) For the same Cobd

L \'Il.il-lt'l' varancs anbogonal 1o the UM (Le., emor vanance)

Vg / DOFyey = Vopr/ DOFggy

AV
Vear / DOFror

D e = DOF of cowy D0 er = DO of sy, D0or = Tolkad DN (Sobolr of ol 2003)

STATISTICS

v Statistical Parametric Mapping [SPM) tsataiy, 2010,

* Independent t-test (x = 05) between PED and AD groups.

I. Kimematics of movement
* Whole-body CoM position
o Gesture leg's toe position

2. The LCM analysis

= Svnergy indices (AV)

21
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FESULTS 1-1. AWHOLE- BODY COMPOSITIONS Pe #
_% % . e S
i
|
= g — —— i e o
=t .
G 2 2
g W —
50
f . i - - ram e
b = T
E 1
=
- R - e I PHLY group,
T ! o
=g *  Higher CaM position
E - l-__.-‘.-—---_.__-,..—-.,____,_,_-_h_,r_:-.,,_h. T I i vertical direction
g S i b T 7 e o —
1y

RESULTS 1-2. Posmion TRAJECTORY OF END SEGMENTS — GESTURE LEGS

P Pz P P [ [ PT
Left =g
o } —— == |
5
E .E ;r. n — " "'.-| 'h" 1sTy --F f maa :h-\-\-\-\l_l.-. = — SEEN ]" FEn grnuﬁ
; = Higher gesture leg
Right o Kpou
i - __‘.-_—_:."
5
E-E_ e | e i u e | (W o

Sl itd L 100

» Higher leg position and higher CoM position
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RESULTS _ 2-1. WHOLE-BODY COM STABILIZATION STRATEGY
iy "F Phase 3
RV ]
g — :;h, ?%__, \f*'
E ] |:H-rl-HlI-h|
23 '
. ﬂm [ ——— "'-' [p—— -"
; i ; In PBD group,
L] [EL1] 5
& = -t Lower (4Y]) durimg chamge the both arms
- Hegiay. o~
T * Higher{AV) during keep the arm and leg
S A
RESLILT‘S 2-2. WHOLE-80DY COM STABILIZATION STRATEGY
—TFiF o
s, B c, M 2 ¥ Phase 6
P AP BAL directhon ————
|| direction tm i e
| or—— S—— < = i
3 L 4 > >
a? o® ﬁ 4 t t Y
= =k e b b d—-#"‘-_-‘*
& 1" step 2 step
V\/\ I PRO rypoann,
Pl L] = i e
L i T b = Lower (AV) during
i i 1 ] L micve 1 step
““““ [ T R g g . g iy 14
Timae (%) Tirma [36)
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Pl LS R

NIL deréctian
-]

P i

Mommalieed 1me [

RESULTS_ 2-3. WHOLE-80DY COM STABILIZATION STRATEGY

% pPhase 7
1 2 “ul
P o1 ; ‘ -
- T gt lag

"II 1 ----- L2 [l ]
in PED group,
= Lower &Y during raising up the gesture

leg
15

* Strategy to drop the stability index (avi

DISCUSSION AND CONCLUSION

“"" Professional ballet dancers,

= Higher CoM and gesture leg position

= Minimize flexibility strategies
Less Aexibie patterns siralegies for stabilizing whole body Cobd

= Switch the stability strategies for good performance
Strategy to drop the stability index

=1
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DISCUSSION AND CONCLUSION

W can Beauty be quantified?
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Multimodal Piano Performance Data

*  Sound
.-‘-fn;jnr_'d |,-;,'||§I|'_ I-"rr_'-_|-_-r_|, Eilef LOHGIC)

sAuchod wa)
MID mid): Yamaha Disklavier DT EMNFROD

*  Pdotion
= Upper body: hand-centengd
Winole body with Dodysun
— Pre-processed motion data (oo’ c3ds fow bvh)
*  Video
L bt mgind, fronth action cam (GoPnG, Sony), DALR

4 viEws (I0f
Aligned Premiere project filed prprog)

—  Original videol mow mpd): 4K
er-.-|15..:|mp||r'-:__'| video{ mpd): HD

Multimadal Approach on Al-Based Piano Performance Visualization and Cenargtion

26
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Llet

Riesults ol cosardinative patierms and dimension redwection ol a piaso porfformance v g professonal panast

=il gesaplls shovwel the
& Ol | common moche (1.8
the kinemaics of the thumb, litike fimper, and wnist joint played a sipr

Imient vanable ) across difberent piana echnsques
ficand rode im the overall frama:

< the conue athny of wrsd posin and independent motions ol (mgers may e 3 contnbulor e ihe

prodessenal piane periommance, albeil these should me be all gbowl the “beauty ol (e plano
=
)
N ﬁ‘x
i TR O O I
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B8 Human Biomechanics 9y = | it i Hpatt Raiere

'?“E‘n'll""ﬂ 'E' ,_-| .:él T.lu._""—-ll o 'E'E = Variabdlity & Volatility in Human Movement
*

Focused on Mechanical Behavior of the human body

To imeprove tha sthlotes performeances throush scientifico methods
o temch new skills afficientis

TR I T

+ Tachnlgun Improyemant = Bembilitu ndvru provention] - Bettor coulpmont & sleorithm

Uptimize Movemeant

= Lirmitations of Mechanical Analysis ...

OMBCHR(3R)E WAl RUBISID BIHE ZQUZI?  repermom e mepatann

AfcArTclal fntelligence) & Dance L{-"'H'FI'I I
Convergence of Al fechnology based on ICT 44 ATl e
AE S UED FUSL WHSE NN HES Yol 5 Me By us

Al A2 EE B B9 &5 {8 B AN el s Fivles ARE PY Y
PEE2 §EE PAE B A0 Andmathon, Virusl Fsalieg, 2258 FSEF 84 03a
S5 H IR B FE2 LE Pl W =8N BRI S0 N =8
e e HE, 2|5 FEN 4N 0N S@EhlE AR 248 B B3N B 57H
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Modifying 12 risk factors might prevent or delay up to 40% of
dementia

#il- i ad ‘ WA B Y
Diabetes ﬁ Less education
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Effects of dance
on cognitive
function in older

adults

Effects of Dancing
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