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Analysis and Evaluation of Dancing Movement Based on LMA

Katsumi Takasina!, Kozaburo Hachimura! and Mitsu Yoshimura?
! Graduate School of Scinence and Engineering, Ritsumeikan University,

2 Center for Promotion of the COE, Ritsumeikan University

The final goal of this research is to extract some characteristic frames as well as highlight parts from the data of
body movement of dancing obtained by a motion capturing technique. For this, based on the Laban Movement
Analysis (LMA) some of the physical feature values of the body movement are extracted, which will be used for
the extraction of characteristic frames. In this report we will mainly focus on the Effort and Shape components
of LMA, and some of the physical properties related to these components will be derived from motion data, and
eventually these LMA components are determined by observing their change over time. The results have been
compared with those which have been extracted by a LMA specialist and evaluated. Consequently, we found

that the results are in part satisfactory but also indicate needs of further investigation.

gbobogboboobooobooboboobaoobo
O00000o000oo0ooooo (boooooo)

1 0000

gboboodbobooboboboobooboboaoo
gbobobobobooboooboobobooboonboo
uboboobooboobboobooobaooobo
00o00o0ooo0ooOoooooooooD 1)oo
gbgooboooodoboobogobooboooboobboan
gboboogboboooboooboobooobgoonoo
gbgoboogbogobooboobboobooboboan
O00000000o00oo0oooOooOooD 2uooo
gbobooboboobooobooooooobaonoo
gbobooboboobooobooobooboanboo
gboboogbobooboooboooboobaoonoo
gbooobobobobobooooooboboabo
00 @BDo000000o0oooooooooooo
gbobooboboobooobooboooobaoonoo

0on

godoooooobobobobbobobobboooo
ggodoooooobooobobbbobobboooo
ggodoooooobooboobobboboboobboogoo
ggodooooooboobbbboboobboogo
ggobbooobbbobbooooooobbobo
godoooooobobobbobbbobboooo
00000 Laban Movement Analysis: LMAO OO O
ggobbboooobboooobuobbbouooobo
O0000o0o0o0oO0ooO0o0oooo djoooo
000000000oDooooooooo0n0 LMAD
ggoddooooobooboboboooboooooooo
O00LMADODOODOOOODOODOODOOOOOOOO
ggodoooooobobobbobbbobboooon


研究会temp
テキストボックス
社団法人 情報処理学会　研究報告
IPSJ SIG Technical Report

研究会temp
テキストボックス
2005－CH－65　(2)

研究会temp
テキストボックス
2005／1／28

研究会temp
テキストボックス
－9－


OOLMAOOOOOOOODOOOOOOOOOOOO
gobobbooboooboaoo
LMAOOOOQOOOODOOOODOOOOoooOoO
gbobooboboobooobooboooobgaonoo
gbogoboogboobooboboboobooboan
oo0o0ooO00ooooOoO0oooOoOoLMACOOUOOO
ooopoo ccGUOoDooOopoooooDboOoooon
gbobooboboobooobooboboobaooboo
O00000oo0o0ooooopoooooooo
O000000000ooooooo0oUOo LMAOO
gboboobobooboobboobooobaoon
000000000000 00O0o0oLMAODOOO
OOoo0oooooOooooogdoooecGoooo
goboobgbooboobobooobooooobabo
LMAOOOOOOODOOOODOOOODOOOOoooOO
000000000000 oooOoLMAOOOOOO
gboboboboboobobobobobobbobbo

2 LMA

LMAOOR. O0ODODODOOOOODOOODOOOOO
gdooooouoboboobobouobooooan
O000000LMAOOOODOOOOODOOOOO
000 (component) Body, Effort, Shape, Space O O
gdooooouobouobobooboouooan
gdooooouobouoboboboouooan
gdoboooouoboboobobouobooooan
gdooooouobouoobobouobooooan
0000 Effort 0 Shape OO D OOO0OODOOODOO

2.1 Effort

Effort 000000000 D0ODODOOOOODOOOOO
ggodgooboobobobbboboboobbooobo
00000000000 Effort00000OO0DOODOO
godooooooobobobbobob,o0obbo
000000000000 00D0O00O0O0dEfort O
ggobodobooobbooobbboooboboo

Effort 00000 OO Weightd Time[ Spacel Flow
gogobogboobobbobbobooboobo
00 Effort 0000 OD0OODOOODODOODOODOO
gooon

00000000000000000 (fighting)O O
000000 (indulging) 0000000020000
ggobgooboboboboobobobobobooon
gogbopoboobobodbobbooboobobo
000000000000 000D0D000000OLMA

gbobobobooboobboobooobaoobo
gbooboobobooboobobobooooon
gbooobobooboboobboobooobaonoo
gboboboboobooobooboboobaoobo
gobooooood

Effort 0000000 O0D0OOOODOOODCODOODO
OO00O0COO0O0Effort OODOODOOODOODOOOODO
gggbogboobooobbobboooobooooo
gobobooooboaobood

2.1.1 Weight

Weight 000 000000D0OOOO0O0OOO0O0OO
gbobogboboobooobooboboobaooboo
gboboogbobooboobbooboooobgaobo
gboboogbobooboobbooboooobgaobo
gboboobobooboobboobooobaooobo
0000 StrongODO0O0O0OO0OOOODDODOODDO
Light 000D O0D0OOOO0ODO

2.1.2 Space

Space DO OOOODOOOOOOODOODOOODO
gboboobobooboooboooboobaonboo
gbobobobooboooboobooobaoobo
oboD00d Directe DOOODOOODOOOOOOODOO
OO00D00C00000 Indirect OODOOOOODO

2.1.3 Time

TmeOOOOODOOOO0OOOOO0OODOOODDOO
gbobobobooobooboodoboooobaooo
gboboboboobooobooobooboaobo
gbobobobooobooobooboooobaooo
0000 000oooDD QuickOODOODOOODO
OO00D00OD0OD Sustained 00O OO0OO0O0DOODO

2.1.4 Flow

FlowOOOOOOOOOODOOODODOOOODOO
OOoooooooDoDOoCFlewODOODDODOOODO
gboobogbobogoboooobooobooogooboan
OO0O00opooooOooO00oooDoCboOoO0d Bound
gbobobobobooobogobooooobgaooo
gbobobobooboooboobooobaoobo
000 FreeOOODODOOODOO

0 100


研究会temp
テキストボックス
－10－


2.2 Shape

LMAODOO Shape 0000000000 OCDODODOO
o0D0000o0ooooOoOOoooooooooooOo
0000000000 OShape O OShapingdShape FlowD
Directional 0 00000000 OO0OOODOOO

2.2.1 Shaping

Shaping 000000000 O0OODOOODOODOOO
000000000000 0O0ODoor Plane(O O )0 Table
Plane(0 O 0O )0 Wheel Plane(0 0 ) 00000000
gogbobdboobobuoobobobbobobo
000000 (000000000)000000 [5)(60

e Door Plane Shape : 0000000000 OODOOO
ooooooon

— Decending : 000000000O00O00COOO
oobooooooobooooooo
— Ascending : 0000000000000 OOOO
goooooooooooon
e Table Plane Shape : 0 0000000000000
ooboooooooooo

— Enclosing : 00000O0O0O0OODOOOCOO
— Spreading : 00 O000000COCOOO0O0OO
oooo
e Wheel Plane Shape : 00 000000O0O0O0O00O0O
oobooooooooo

— Retreating: 000000000000O00OOOO
oobOoooooooooooooon

— Advancing: 00000000000 000O0OOO
oobooooooooooooooooo

2.2.2 Shape Flow

Shape Flow D000 O0O00000OOOCOCOCOOO
gbbgoboooboboobobooboaooo
gbobogbobobobobaoood

Lengthening : 00000OCOOOO0O0OOCCOOOO
Shortening : 0000000000 OOOODOO
Widening : 00000000000000O
Narrowing : 0000000000 O0OO0OO
Bulging: O00000000000O0000O00OO
Hollowing : 00000000000 O0OOOOOO

2.2.3 Directional

Directional 0000 O00OO0OOOOOODOOOOO
gboboboboboobobobobobobbobobo

e Arc-Like: JO0O0OOOOODOOOOODO
e Spoke-Like: 00 O0O0O0O0O0O0OOOOODO

3 LMAOOO

O0000D0DDO0O000OOEfort 00 WeightOSpacel
TimeO 3000000000 Shape 00O Shape FlowO

Shaping 000 0O0O0O0OOOOOODOOOOCOO
oo000ooo0U00oOoOoooooOoOOLMADODOO
O0o0000oooooo LMAOOOOODOO
gbobogboooboboobbooboooobaonoo
1000000 2000000 (X,Y,Zz)Ooooo
gobogboooobooooboaoo

3.1 Weight 00O

00 [5)00 Weight 00 000000000000
00D0000000D000000000000000
O0Weight 00000000000000000O00O0
00D0000000D000000000000000
O00ORoeot0000000DDOO0OODOOODOO
00D0000000D000000000000000
0 Finger 0 Toe0OOOO0DO0000D0D0O0O0DOO
01imu?000000000000000000054
000m0000000000000000000
0000000000000000 root, finger, toe 0
000000 ar, a5, 000000000

00 Root 000 OODODOODORFingert LFingerd
RToeO0LToe 0000000000000 ODOODOO
000000000000 2000000000000
000000 Weight 00000000 4:000000
00000 kD000 zf0yf02F00000 (1)00
00D000000D0000000 Weight*! 00000

Weighty = (v — i 1)* + (yF —yi1)* +

(= =220 (1)
D000 (2)000000000000 Weightt 0000

0000000000000 Weight 000 Weight; O
oono

Weight; = a,Weight{°°" + a,Weight!"°¢ +
aWeightt°¢ + ayWeightrineer 4
afW@ighthingeT (2)

3.2 Space OO

OO0 [5|000Space Effort 00D O0O0O00OO0OO
gbogbooobobooboobooobboboan
gbbogboooboobbooboobooboan
gobobggboaoboboooboooboobogobaan
ubooboobooboobooboobooboan
gboooboboboooobobobobooboabo
gboboobboooobboobboobboaoo

0110


研究会temp
テキストボックス
－11－


U logbgoogbood

0000000000000000000000000
000000000D000D000D0D000D000000
0 O Head(O )ORShoulder(O O )OLShoulder(0 O ) O
300000000000000000000000
00000000000000D00D0D00O00000
0000000000 Root 00000000000
00000000000000D0D00D0000000
Space DO ODOODOO

0:000000000000000 gffsenOygisenn
Zzi#nORoot 0000000 zrootOyrootO zreot OO
00 (3)0000000i00000000 Space O
00 Space; D000

sisen root root sisen root root
Space; = 3" (2% =227 )y TTx (Y 7~y 2T)

(=) (3)

O0O0O0OReotODOODOOOO0OODOODODOODO
OO00D0O0O000 Space00O0OODDOOODOODO
gbobobobooboooboobooobaooboo
ugboboobobobobbooboooboaooo
goboboobooboobood

3.3 TimeO OO

Time Effort 0000 00000000000000
0000000000000000000000000
00000Time 0000 RootO Finger 0 Toe O O O
000000000000000000

000000000000000000000000
0000000000000 000000000 kO
0000000400000 2zf0yf02F000000
(4000 VFOODO (5)0D000 A¥0O00O00

VE = @b -k )2 b —vE )2+ G- 2E )2 ()

Ay =V -vi, (5)

00000 (6)000000ooooooooooo
O TimeO OO Time; OO OO

Timei :AiROOt—FA,LRTOE—FA,LLTOE
+AiRFinge'r+AlLFinger (6)

3.4 Shape flow 0 00

Shape Flow 000000 1000000000
RHipO LHipOOOOOOODODDOOOOODOOOO
oooooOoOOoOoOoooOoOoOoooOoooDOooooo
ooooooOoOoOo0o0ooooopbooboOoooooo
0000 ShapeFlowO OO OOOOOOOOOOOO
000 WideningdODOOOODO Narrowing 0000
OO0O0D0ODODO LengtheningO0 O OO O OO Shorteningd
OO0DOD0O0000D00D0 BulgingbOOOODODO
Hollowing 0 0 0 O

3.5 Shaping 0 00O
3.5.1 Door Plane Shape

Door Plane 0 Shape OO Root 0O OO YOODOO
O0000000000YODOOOOODOoOoOoO As-
cendingd 000000 Decending 00O 0O

3.5.2 Table Plane Shape

Table Plane Shape 000000000 ODOOO
OO00OOO0O0OO00O0000Spreading 0 Enclosing O O
0000000 xz00OOOOOODOOOOOOOOO
0020000000000 pO00O0O0O0OoOo0n
00 SpreadingD 0000000 Enclosing 00 OO

3.5.3 Wheel Plane Shape

Wheel Plane Shape 00000 0O RhipO LHip O
ooopooOooooOoDoOoOooooOobDoOoOooo
O00O000O0O0oOoooobDRect0OODOOODDO
ooopooOooooOoDo0ooooOoooboooooo
ooooooXoooooooooooooooooo
ooopooOooOooOo0ooOooooOooboooooo
00 Advancingd 000000 Retreating 0 00O

0120


研究会temp
テキストボックス
－12－


4 LMAOOOOODOOOOOOO

Weight[OSpace Time 0 0 0 0 O O Shaping, Shape
FlowOOOOOOODOOOODOODODOODODOOODO
doo0do0ooU0ooooooooDoooooOoog
000D00DoDo0oo0oo0ooooooooooon
0200 30000000000000000000
0doooooodooooooooo3ooooan
000000000 DOO0000O0ooDOoooono2600
dooooooooooDoooooooon

==t
whe 2 -

5»\\
-

03 000000000B

4.1 WeightOUOGOOO

31000 (2)000 Weight 0000000 Strong
O Light 0D00O0O0O0OCODOO 40000 AQO Weight
oboobooooboooboobobooboboo 4000
oooo((2)oobdaanare 0000100000
OO00D00O0OWeight 000D0O0O0OO Strong OO0
0000000 Light 00000000 4(Mb)0000
OoDoOoOoOODOOOO0O0OO0OoO0O StrongO OO
OO0 500Light D00 O0D 60000000000
oboooooobooobooebOobObOObOODODnDO
gobooboobogan

4.2 Space0 O 0O0O

0O 3)0Space 000 0D0OOOOOUDDOOOODO
gboboobobooboooboooboobooboo

Strong Light

~_

850 860 80 880 890 900 910

() 000 (b) DD DO (84009300000)

O 4: Weight 0O O

0
(a) 850 (b) 860 (c) 870

O 5 StrongD 000000 4000000000

b T

(d) 870 () 890

(e) 880

O 6: LightDOOOODOD 4000000000

00ooooboOdDbirectDO0D0OO0OO0OOODODOO
good

O7000000BOODOOODODOO SpaceODODO
O0OD00O0 7000 Spaced Direct 00O OODO AO
BOOOOOODOOOOOA, BOOOOOOOOOO
oooooooogsoo9bobooboooooonDg
goboboooboobgboboboobaoboba

—SpaceA

0 600 1200 1800

O 7: Space 000 ABOOOOODOO (160,260),
(1520, 1580))

0 130


研究会temp
テキストボックス
－13－


YRR

(b) 220

]

(a) 180

(c) 260

O 8 Space00 ADDODOODO7TOOOOOO

N

(c) 1595

A

(a) 1535

A

(b) 1555

09 Space00 BOOODOO7O00O00O0O0ODO

4.3 TimeODOODOO

TimeOOODODO TimeOOOOOODODODDOOTime
ugboooooogoobobobobooooaoao
gboboboboobooobooboooobgaonoo
gboboodoboooobboobooooboboaoo
00oobobDdOTme0DO0O00D0OO0O0O0OOODDOO
obO1woooobobbob0Tme00DO00O0OO00O0ODOOO
00000 ty,ta,t3 (1 >t >¢3) 00000000
00000, 0000000 QuickODOOOO ¢t 0
ts 000000 Sustained 0000

Quic

0 10: Time O OO

01000 TmeO0OOODOOODOOOOOODO
0000000 1100000000 oQuickOOOO
obooooooobob 1200 1300000000
gobooboboodgbooboboobobobooabo
00000000 140000000000 Sustained
ooboboooooobooob 1s0oo0ooobooooon
gboooboboboboboboobobobab

QuickA

N2

AN
AN

o

1400

1460

1520

0 11: Time 00O (Quick O 0O)

¥

A

{5

(a) 1420

(b) 1440

(c) 1460

O 12: QuickO0O ADOOOO 11000000000

bi

hi

b

f

(a) 1492

(b) 1502

(c) 1512

(d) 1522

0 13: QuickOO BOOOOO 11000000000

t2

Sustained

t3

2040

2070

2100 2130

0 14: Time 00O (Sustained O O)

O

j

J

i

(a) 2073

(b) 2083

(c) 2093

O 15: SustainedOO0ODODOODO 14000000000

0 140



研究会temp
テキストボックス
－14－


Spreading

Enclosing

i b U /
/ NIRLNEG Lk I

o 200

() 000 (000 1800)

400 600 800 1000 1200 1400 1600 1800 200 250 300 350 400

0 16: Table Plane Shape 0 OO
O

4.4 Shaping 0000

Shaping OO0 OODODOODOOOOOOOODOOODO
Table Plane Shape OO0 O00ODOOOOOODODO

Table Plane Shape 00000000 1600000
000000000000 O000ODOOSpreading OO
O Enclosing 00 0O0O000OCOODO 1700 1800
oob1700o0o0oooobooob0o 1 8oOooooog
gobooboboobgan

450

(b)) DO DO (20000 450)

0 500 1000 1500 2000 2500 3000 w m om ow e m @ W owm

() 000

0 19: Shape Flow O X OO

0
(a) 970 (b) 980 (c) 990

0 20: WideningO OO OOOO 19000000000

=

j

\

\T(

(a) 240

(b) 280

(c) 320

K

¥

(a) 1020

0 21: Narrowing O OO O OO0 19000000000

(b) 1030

(c) 1040

0O 17: Spreading 0 000000 16000000000

A A

(c) 440

4

(a) 400

(b) 420

0 18: Enclosing0 000000 16000000000

4.5 Shape FlowO OO OO

Shape flow OO DOOO0ODOO0OOOOOOOODOO
OO0DO0DO00O00ODO0O00000O0DOD Widen-
ingdNarrowing O OO OOOOO0O0O00O0O0DOOOO
oboooobwoooboobooooooboooog
00000 Widening 0 Narrowing 00000000
oboobooobooonbo 200210000

5 Uooon

OO00DoOOo0O00DOO0 Effort000O0O0O0ODO
O00LMAOOUOOOOOOOOOOOOOOOOO
OEffort 0000000000 OO0OCO 22000000
D000 Weight DOOODOOO00 Weight OOODO
O00OO0OO0OO0oODDDOO 230 SpaceDDOOOODO
ooooooboooboobD 24a00Timed 00000
googoooo

Weight 0 00000 OO Strongd Light 000 OO
gbobobobooobooobooboooobgaoobo
OO0D0O000TmeOOO QuickOOODODODODO
gboboboboooboooboobooooobaoobo
gbobogboooboboobbooboooobgaobo
gboboobobooboooboobooobaooo
O0D00OO0O0O0ODO0O0O0OOSustained00O0D0DODO0O
gboboogboboobooobooboboobaooobo
gboboogbooboooboobboobooobaooo
OO0000 Sustained DOOOOODOOODOOOODO
gboboobobooboooboobobooboaboo
00 SpaceDOOOODOOODOODODODOOODOODO
gboboboobooboboobooobooobaooo

0 150

(b) DO O (860 OO 1040)



研究会temp
テキストボックス
－15－


OO000OO0OO0OLMAO Space00O0OOOOOODOOO
gboboogboboobooobooboooobaonoo
00000 Space DODODOOOOODODOOODODOODO
goboboobooboobod
gboboboboboobbooobooobooboob
gboboboboobooobooobooboooo
gbobooboobooobooobooboaboo
0 OShapingd 00 Shape FlowO OO OOOOOQOQO
gboboboboboobobbobobobobob

EMROFME o mmwwr o
(Strong)

IBFER . - -
(Strong) b

0 500 1000 1500 2000 2500
(a) Strong

EMROTHE

(Light) ' — =

IIRFER

(Light)

L L L L L
0 500 1000 1500 2000 2500

(b) Light

0 22: Weight 010000

EF RO
(Space)

UGS
(Space)

0 200 400 600 800 1000 1200 1400 1600 1800

0 23: Space 00000 (D00 B)

BPIROHE . s
(Quick)

AMIBFER
(Quick) =

0 500 1000 1500 2000 2500

— -
(Sustained)

puk:E S
(Sustained) ‘

0 500 1000 1500 2000 2500

(b) Sustained

0 24: TimeODOOODO

6 Uodu

Jo0o00ooOoLMADOODOOOOOOOOOOOOO
0000000000000 D0O00OEffort 0 WeightD
Space 0 Time 000 D00OO0OOOO0ODOOODOOOODO
0000D0000o0ooooooooUooO0OLMAO
gooooboooooooooooooooooo
Space0 0000000000 DOOODOOODODOSpace
gooooboboooooooooooooooo
Effot O Flow O Shape O Directional 00 0000 O
goooooooo

goboobboooboooobooooooo
0000 Bo0o00o0oo0ooooooooood
goooobobooooooooooboobooooo
0000000 LMAOODODOOOODOOOOOOO
gobdoooooooooooobooooboboo
gooboobooooobooobboooboboo
oon

00 LMAOOOOOOOOOODOOOOOOOOO O
ooooooooooobobooooooooOobOoooooo
goooooocoooo coEooooooboboooooo
oboooooooobooboooobooboo bobooobobooo
oobooooooooooooooooboobooooooo
Oo0o0oooo 2100 coE0OoOoOooooOoOoOoooon
oooboooooooooooooooobooboooooo
0 (B)16300035 00000000000

godd

[1] 00000000000 -00000000000 Laban-
otation 0 O0O0OOOOOOOOCOCOOOVol46, No.g,
pp-490-497, 2002

2] 0000000000 0O0000000DOO00O0O0oO
oooobooooooooooooooooooooo
00o0oo0oo0o0ooooooooo00000pp.31-38, 2003.

(3] 00000000o0o00o0oooooooooooo
O000000000000000000gg Vol.2002,
No.13, pp.305-308, 2002.

[4] 00000000 Laban Movement Analysis 00 O O
oooooooooooooooooogoo,oso,
pp.60-66, 2001.

[p) 00000000000 0OO0OO0OOO0OOOoOoooo
oooooboooooooooooooooooooo
000000 vol.19 No.20 pp.252-2560 2001.

[6] D. Chi, M. Costa, L. Zhao, N. Badler: The EMOTE
Model for Effort ad Shape, ACM SIGGRAPH’00 Pro-
ceedings, pp.173-1820 2000.

0 160


研究会temp
テキストボックス
－16－




