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The Integration System of Body Movement, Emotion Elements, and
Automated Composition

Student: Yin-Chun Lo  Advisor : Yu-Chung Tseng, Chih-Fang Huang

Institute of Music
National Chiao Tung University

Abstract

The thesis is about the mutual technological system of producing music with emotional
features through physical movement. Based on the qualitative and quantitative analysis of
physical movement and its emotional factors, the basic motivational elements will be
analyzed through the use of two-dimension emotion diagram. The corresponding musical
elements with the conventional auto composing logic will decide the emotional features of
the final composition of music.

The qualitative and quantitative-aspects of the physical movement are based on Laban
Movement Analysis. It describes human action with several basic physical movement
aspects and then quantifies them according to the related research on physical movement.
According to the results of some literature study, the basic emotional factors Arousal and
Valance can be found through quantifying the movement factors. And emotional prototype is
the most important parameter in emotional music composition. Through the casually
computer automated composition function, emotional music will be produced with the
standard composing theory - the theory of Pitch Class and Markov Chain:

The practical system of the program is based on the Max/MSP. Through the Kinect, the
physical movement will be recorded and the data will be run-in the program. With LMA's
movement and emotion parallel system and auto composition system, the relative music
could be produced immediately.

Through the experiment and questionnaire, the relationship between human emotion and
physical movement will be shown, and the possibility of connecting human emotion and
physical movement will be proved, and emotional music will be produced by the system at
the same time.

Key words : Laban Movement Analysis, Two-Dimensional Model of Emotion, Emotional
Music, Algorithmic Composition, Computer Automated Composition, Pitch Class, Markov

Chain, Interactive Technology Integration.
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(Shaping ) AR ARSI E iR A A @ F B A R = FEZE Y -
FHERRE AT RENERIREES » BA B AERY H ARG 70 fy EL SRR B ph 4R B

( Directional ) | f&ife o

A~ WFEESITEESR ER

A 227552 2 4 o 1 (2008) BT 42 Hh HY /\ (i 2= (B ARG 35 (R Y #2285 - 5%
a(Xa, Ya, Za), b(Xp, Y, Zp) WES > 03 B RE OIS ZBAIRELGE RZ (XY, Z R E
ty — to = At SIS S&REHR TR 25 UG ] Z AL P AR IS B FM AT LIS 2 2L
Az

Displacement ({if%): SF5R B HIBRIGEIGE SRIFFEIRE VRS B ELAREEHE - Sap/ A~ B
WY RATRI AT R B 2 A -

Sa5 =V Xa = Xp)2 4+ (Ve = V)2 4+ (Za — Zb)2 e (1)

Velocity (ZRF): 51 HELAEEHBALA R4S R I BV Bh e - RIS E - #F
H(DERDIARIT R 15 2R -

— 2 _ 2 _ 2
y = Ya=Xp) e e )



Acceleration (JIZEFE): PAZE5r AT RAEL HHFRALGZ #) 2R FIGS R 2 FE BRE R AT U0 2R
FE o

A=V. —V, = (\/(Xa1—Xb1)2+(Ya1—Yb1)2+(Za1—Zb1)2) _ (\/(Xaz—sz)z+(Yaz—Yb2)2+(Za2—sz)2)
rorz2 At1 At2

t1+3At

s2

t1+2At

al
vl
=s1/At
v2
=s2/At

& 2-1 AT R R



.

N fuFESE B AL

Diane M. Chi (2000)#ViH4EECIIAVEF NS FE 2 E)1) LMA 2 Effort T2 DABEREAY
EFEH AR > 1 AE Tino Lourens, Roos van Berkel, Emilia Barakova (2010)/HF52H » i
FEE RS A S ISR &1 - DUB4EEIVUSR IR 2 154 B S BhE A 81E - I
Bl LMA  Effort JTEEIGERBBIEREFRAT > ALGF IR —E4E - 2R EAHRRY

Effort ;0 -

a Light Light
Indirect Indirect
Direct Space Direct Space
Flow Free Bound Flow Free Bound
I I I I
Time Sustained Sudden Time Sustained Sudden
Strong Strong
Weight Weight
Light d Light
C Indirect Indirect
Direct Space Direct Space
Flow Free' Bound Flow Free Bound
Time Sustained Sudden Time Sustained Sudden
Strong Strong
Weight Weight

2-2 LMA Effort juZEl a.2%(Happy) ~ b.ZX(Angry) ~ c.%Z(Sad) - d.Z=(Polite)” [ =

ERIAE ¢ Lourens, T., van Berkel, R..and Barakova, E. 2010 “Communicating emotions and mental states to

robots in a real time parallel framework using Laban movement analysis”. Robotics and Autonomous

Systems Volume 58, Issue 12, 31: 1256-1265.

T Megumi Masuda, Shohei Kato (2009)fYf#zs N\ ks E5zE T LMA 8L A 58
FEEAH B RaER T RE o WA H N YIEIE TR -



# 2-3 EifEn R RELiFiE
ERIAE © Masuda, M. and Kato, S. 2009.“Motion Rendering System for Emotion Expression of Human Form

Robots Based on Laban Movement Analysis.”RO-MAN, 2010 I[EEE: 324-329.

BESH TR | HEMSE AKREE | SHFE/M

Space DI EE £ 5% | BRI B [ B BTy ES)
B mit (E [ B 2 eI PO AR IR 4R

Time EHREFZHE 25 o8 BT 2 Y IR A

Weight ESZHEZITE HRAETHI I HE SR A

Inclnationy ENELSHEAIERTT | BBV SZ 35 O I R R Lo B I PR

Y fm (E 7
Inclination,, FHFZSEER e )5 | e a5 B L AL DAL E YR
M E B
Height IFZLESEE SRS 5 A (RN L O A B YRR
=
Area SRAEFRIVBEGARE | Sredt A~ aa A E




t ZEFERZUIR

HIREEN I BENHRCER L A - KRR O
5 I 4EE4E5 Y (2-Dimension Model of Emotion) $efMA]iF SRS S ELL
4fEAAEfE](x ¢ arrousal ~ y : valance)?Y 5N E(EFE R 0 ] Russell FfgHHY Circumplex
model F#E—RHE NV A Bl G A AIGE &

Arousal
Angry Aroused

Annoyed T -~ Excred ™
: (;verstres;ecz ) e Delightf.g,..":
quxsa'at;d— .......... i—i;ppy
Miserable PTease\{ialence

Sad Content

Relaxed

Tired ° Sleepy

2-3 ), Arousal }z Valance €752 =454 Circumplex Model
ERIRJR @ Koenig, A., Omlin, X., Zimmerli, L., Sapa, M., Krewer, C., Bolliger, M., Miiller, F., and Riener, R.
2011.“Psychological State Estimation From Physiological Recordings During Robot-assisted Gait

Rehabilitation.” Journal of Rehabilitation Research & Development. Volume 48: 367-386.

10



J\~ BCRREN1E B & By AH R 1 5 B

Megumi Masuda and Shohei Kato (2009)E: Antonio Camurri, Ingrid Lagerlof, Gualtiero
Volpea(2002)#y &z » LL 40 fir 23l HEZ S ATTHIFSENE 24 Effort STTRAVENE
&> A IR S AE B F 2 —FFEEL Circumplex Model PN 5 U 52 R Ak {E 19 1 46 5 &
(Pleasure, Anger, Sadness, Relaxed) » i@ 4N =B AL TIE58 A 0 2 1 A/ NEUE >
ZELEEZER TN BREEHE” - ADER LMA #ifFAREERT - &
i REURES LMA 280V HBRERRE T - HSE NS48 LMA 2 TR BE
i) N

Laban’s feature

Spa | Tim ‘ Wei | Inc, | Her ‘ Are

2| Pleasure|| 0.08 | 0.65™" | 0.05 0.07 0.67* -0.25
2| Anger|| -0.18 | -1.00% | 1.20%* |—0.50tT| -0.92* | 0.65*

2| Sadness|| -0.02 | -0.03 | -0.38" | 0.39% | -0.311 | -0.12

Al Relaxed|| 0.04 0.50 | -0.71* | -0.07 | 0.99%* | —0.46T
T . significance level over 15% T . significance level over 10%
*

: significance level over 5% ** . significance level over 1%
2-4 LMA JT & BB M ARt
BRI R © Masuda, M. and Kato, S. 2009.“Motion Rendering System for Emotion Expression of Human Form

Robots Based on Laban Movement Analysis:”RO-MAN, 2010 IEEE:/324-329.

4 Spa : Space ~ Tim : Time - Wei : Weight * Inc, : Inclination, ~ Hei : Height ~ Arc : Area
11



U~ BEETERNTR

R S FERT AL H e F o8 - R Z B iwiE - Hf LA arousal
(activation) 7 valence (pleasantness)y X,Y SE8qry — 4[] fy i 440 A1 E Y51 (Bradley
and Lang, 1994) - [fi{£ {544 mapping §1 » {KAEFEE] Augsburg KEZL 2005 FE2ERHY
TE&E BT (Wagner, Kim, and André, 2005) - ARYE ~ & ~ 22~ EDUSEIES G R
BB (arousal /2 5 Jo o A\ M RAVER R (valence) » it —4EEAVIE4E 0410 © HhabEmCFF 17
ARG SCPTER Y S T R PG 4 5 SRS RS RETEAG IR -

WK NISEK Montreal X E2FTEEZRATBHFE(Vieillard et al. 2007) £ 5§ izl @ T
NEBE AN S PR E SR S A e R REA T E

Pleasant

OO0
&
O
(=

w
O d)
Z ¢ A
& A
g A AL
A A A‘-ﬂ
14 A °
A
A
21 O Happiness A
i <>Smwcm
3 11 A Scary
(=%
5 [0 Peacefulness
I: Y T T T T T ¥ ¥
0 1 2 3 R 5 6 ! 8 9
Relaxing Stimulatng

AROUSAL

2-5 TESE TSI AEIB4EIE 2 R
BERIAGHE ¢ Vieillard, S., Peretz, 1., Gosselin, N., Khalfa, S., Gagnon, L., and Bouchard, B. 2008. “Happy, Sad,
Scary and Peaceful Musical Excerpts for Research on Emotions.” Cognition And Emotion, 22 (4): 720
-752.

12



IRIZ S SEOE TS ANV E B (Gomez and Danuser. 2007.) » 487 s EHERR IR (B
SR ERIR > BIEEARIIBESRRIEEY - rBERLI L 2T 5y 0 1 (AR R
7 oy (RFRAREME R (K

TR BB ER TR EZEE R st - ERGERATE > Fr T Sound
intensity & LL5r HE(dB)RaPEL » HAEUE SR BRI IERE -

A Sound intensity Tempo Rhythm
9 T T T 9 9 T T
o T — u e / \
—~— > @
¢ s Yo \
7 & b 7+ 0 7 )
K
© ¢ ﬁ S g ®
K
S 5 o 1 B85F wl 35k %
< < < ok
35
3 P% 32 ol 3r =
e
- ~—_3, %
1 | | 1 | 1 \1\ 1 1 1 L | 1
1 3 5 7 9 1 3 5 7 9 1 3 5 7 g
Valence Valence Valence
B Pitch range Mode Consonance
9 "E"'/ ® L§ T T \ 9 T T T \\\% 9 ¥ T T
g » @ \
» ° o \ ©
Vv \
7 W | 7 A I )
W K % W
I 37 37
3 >
5r ! 5r S — 5 » ’L
g =y ] B ~ »] B |
® /
8¢ L2 7 3r N 3r o / 4
%0 3 % 50 K /
1 L L 1 I 1 ! 1 I L
1 3 5 7 9 1 7 9 1 3 5 7 9
Valence Valence Valence

2-6 HEETT R T A BT R BANE
ERIAE © Gomez, P. and Danuser, B. 2007.“Relationships Between Musical Structure and

Psychophysiological Measures of Emotion.” Emotion; Vol 7(2):377-387.

13



RO UM E RS R IS8 DL o

® IR (Velocity){E Arousal {E{f/NEF 2 IREIKAYAREE » 1F Arousal {7 KB £ 5

BLEHYIREE

® HJY(Tempo)fE Arousal {E{fm A » ZEFERAYREE - MI1E Arousal {E{R/NEF - =
BEISHURAE -

® HiZEHEE (Rhythm)fE Arousal X yValance /NEF 23R EHIRRE » MEHAM =
PIRRRRAIRES - AETRIEHARIE(Accentuated hythms) &% Arousal {f
BT -

® ZTFFeaTE(Articulation)ff Arousal AHF#ZE HFR Staccato HYZ=2E » [f{F Arousal
JNEE o B (3 Legato 1YZk o

® [i5# Valance HY{EH N > melodic 4 descending HYftH[aE] °

®  E R MR (Pitch range){E Valance (B /| \NFIEEH#LE - 7F Valance (AN 237
ZEHYIRE - 1B Arousal {EAT H il A R AR RS A B A -

® :fi={(Mode)fr Valance A ~Arousal {H /NI /4 A58 » 14E Valance /)N ~ Arousal
KRR NG T HE

® A {E 3 E (Harmonic complexity){T Valance {E /HE 2 FREMEAIA -1 Valance
B RS 23R8 SR o

® FHEFIEEFE (Consonance){T Arousal {H/)N » Valance {E K 2IREF=HUR @ 1T
Arousal {E/)\ ~ Valance {E A 2 IR FIEEEERRAVRN -

A SR AR IR AT R

14



2% 2-4 Arousal ~ Valance B84 S8 ES
ERPOE © AamsCEH

Arousal A Arousal /)\ Valance KX Valance /)
AR
= {—Iﬁfg = I
(Velocity)
R[S (Tempo) = &
et _
(Rhythm) .

BRI

N
HAF7
(Pitch ra

(Articulatior /
|
\

R
(Harmonic

complexity)

st (Mode) \

EE i

(Consonance)

ot

15




FET ERIERZHT5

TAERNERN | (Algorithmic Composition)/g—7feAl s BUE ARz 4 FEERIEdh 0%
HEARESZHFh R E—ERA] » BRBEESAIRERZE £ 5% - IIFilEK
HiE ST — 2 AS LAV ATEEE - W77 24 Effi(Serial Composition)Z

RS R R EBRSHY S AL SR RE IHVHES » R v LU B BB REAE (eSS - 3
R R AU AR AR R R - ATt RN R BB S 2 RS FE PRV TR R I - (EE R
FAERE S Em b RENEHERPEE S - MEEERIERAIE i sm (24
MR TTIH 0 #haE o2 I IRAY R e o

B E B{E H(Computer Automated Composition) 3% 48 B fSFE = A 4RHEE » FeffTa] A
1o 2 %A LAV i 30 RIS F RIS Y AR s 2B i+ WA S S 28U EAIRES: » oA
KK E LB E S TR - (FH AR E B Er AV - A g e g - £
e B PERY E 2E -

2 B AR E BB B #fE - E Z R R F 2280 > LU TR RS 2T
% - (P 2 8 LHTA

— ~ F &k (Pitch Class)

HEOE 20 SN E P IR SE A LS e B2 s i R T = ey
TEF A2 2 EERIVETA [F] ESEENEISE AL LIMNIE S G AR - SR
T CEIREE S WINEEOTAE T SR AR BT R 12 5

MAERE AL F s oS E A RS SRR TP AT 0~11 Ry 8RR

16



7% 2-5 Pitch Class 32
BRI © Aam s

4% |C |c# |D |D# |E |F |F# |G |G# |A |A# |B
Db Eb Gb Ab Bb
Pitch |0 |1 [2 |3 |4 |5 |6 |7 [8 |9 |10 |11
Class
AN EEF AR AN S o BRI q *
0~11 HYREEE T R HAHPR S S 8=

I e\ P R O R LA

17



RS

— o~ RBOREZ

S RS LS -
# - BTG E A D R

[a]_EB R AV AT R = R LTS

PEE TR RRAYAISZ, - EHF AP 2 Ry R BOR15Z (B AR IR P A15Z
) M LLEE B B - fl Rl A T B A2 AE a4 S ME N HYTRE 44 © LL C

R P Ryl -
F 2-7 JEAIZF=
BRI« A am R
4H G A B C D E F
il E F G A B C D
= C D E F G A B
o C Major D minor | E'minor | FEMajor | G Major A minor B dimished
&k
| II 111 4% Vv VI VII

2
Bvj)
At _ : , Sub ' ' Diminished/

Tonic/ Root | Supertonic | Mediant : Dominant | Submediant )
% Dominant Leading
i

=~ &1k

é%JtEﬁ(Cadence)E@ffﬁj%\if B 16 A PE &4 - H B0V E S Thae EATRIE HifE

LI—E%EJ ’
SONIZ 7 Rl =

FATZIETIRF Y EE R RISk » FARRIE I ZUERR AR A H 2R

® T(Tonic) * DA T&RAIBZ RpfRFR o RedZaRfy T LEAEEBEAISZ - R A
5% °

® D(Dominant) : DLV $AMIGZ R UK - INHATE T TR - FrLIEA 8L
AR - RIREHETT(E D > T AR R -

L TE TR

18



®  S(Sub Dominant) © BLIV &RA5Z f 0% - I D HYLIRIEAFHS. » R EEAA T
FME RO R R TRIR Y SRR

RS RERIE

® [Ff8%% 1k (Authentic Cadence) * MISZAETTHYSE A D MHAMI5Z 2 T JIA05% » 18 E
FIAE—EESEAHVAS TR » DhRE AN [EIREEE R SRV A5k -

® 4% b (Half Cadence) * FISZHEIT{ELE DFA, - THREAEFEEREFFIRAVIZ IR -

® SEFRAX1E(Plagal Cadence) s MITZHET THY IV SRAGZ ELIEHE T 2 1 SHAI5Z > FEELHS
YR BN R B - SRR A RE R IEAR AR ko (HAE SR A ORI RE
b SR&UE TR E SRR TR~ TRTRA HOSCERAE -

® (H&%ib(Deceptive Cadence)= HI5ZH] V SRAIGZHETTE VISHAIGZ > DHEEAN[EIEER
T RHVALS o

PO~ ] K o B e B AR T2

e E BN 200, By T 2 RE 5 PR A1) 2 B e A R 42
B [ LR TR A R R RO 128 S A SRR AR R )
(E#I 2S00 i D8 | A BT ferh > (i A S e s e e T 1y
S T - MR B A B 0 kG L B -

FE (B TSR AR/ (S 1988 » 43-49) » F T]ef(Markoy Chain)> T35 5 °
1B AT T - S UERERER L BE RS Ty B By - E, o B HSER By
BT T (LB TR B (EER) o HIS S 552 A 31 By -
Ceo By BUE T HIRAERE P(Ey Epy . Ejn) = Py o P - i IEESBREER
I R S AR AR AR B o - (R T SR BB o » R B TR A A
BT tELER P R RGN - FRARMS TS0 (E), B)—
[Py, » BEIE Py IR B R - st A R B T B, BB > e T
SER T E, BRI © B T Py 2 dh » Bl S —JR B E, R
BT EELRE » —(EEAREYIE, By . B HERETET R FETREATT

P(EjoEj1 Ejz - Ejn) = @Djoj1Pj1j2 -~ Pjnjn+1

19



FEEENERT - B R A IS P E AR - R AISZ SRS TR A
» FEHPEN] T REEAE ) (RIS - (EEER R B TR E SR T M A
—ERVRIERESE - HEIMRRE A F R RS BUE & -
NEZEEH Max/MSP HY object &t 1700 & BRI HI(EHE R C KFH) - b ak
73,000 FFFATAL AT —PE S AT KRR ER R

Cc c# D E- E F F# G A- A B- B
C 3282 1 2661 13 2303 180 8 1510 0 682 106 1537
c# 2 0 17 0 3 0 0 0 0 0 0 0
D 3892 17 2694 32 3172 682 5 1000 0 183 8 423
E- 9 0 35 15 0 27 0 6 0 0 0 0
E 1639 4 4585 0 3365 2494 30 2978 0 235 8 15
F 44 0 1176 18 3843 1526 0 1637 2 488 11 117
F# 1 0 7 0 11 2 19 107 0 12 0 0
G 2564 0 499 11 2766 3653 86 4854 4 1658 60 225
A- 0 0 0 0 0 3 0 6 0 2 0 0
A 227 0 97 0 36 250 9 3016 2 955 29 427
B- 51 0 7 3 36 6 0 67 3 55 72 6
B 1369 0 349 0 10 22 2 214 0 781 8 258

2-7 C K% Al R fEE =
ERRR ¢ Digital Music Programming TI: Markov Chains. (http://peabody.sapp.org/class/dmp2/lab/markov1/)

20



B=E - PIRGA

Bt REREREE

ED TR GERUL BB TR

{5 FH i A Bhf

3>

4H& LMA 2 EFEORT J©

= 4 [ VA IR S 42 a

FIsZRELE ~ {THERE

Dlxy HEESSE2HEH U
Rtk Y S |
HE o HE
BIRRY A A i

& 3-1 R AGBLE 4 S 2R & A GUREE
BRI © AR

21



FIET BERNAS

R EZ4 24 H Microsoft XBOX #7 /5% T4 Y Kinect 154G > B & SYNAPSE for Kinect
R A BN R R IR R AT BRI © RRiBH MaMSP (EHEE
patcher » ST & B ETBAAVF L AEE) £ 8 -

— ~ {# A Kinect H5H B[ BF &2

Kinect H][EJRHEAG CEAEE ~ 3D PRE 2 G PRSI - )52 Kinect 5 £ 3
FEEREH - PREHVEREE M RV RGB 2ot - Ao WEB SR oy Bl BALA MRS
SIS MR CMOS i PR R 3D AR RUERS > Kinect EENHE 5F 3D L RE
s (TR AT ©

XBOX 360

3-2 Kinect

— ~ {#EF SYNAPSE for Kinect fgH A #2528 K B fE BE

SYNAPSE for Kinect f&=—2ua]:HH] Kinect E&ll &z ARSEH{(Body Tracking)dJ#HiEE
FIFHHLAY A BEIEHELIAE » FIKF Kinect HYFARRHYES A1 BIIG 70 M A RSHIRE R K & RRER 7 B
» 2L OSC(Open Sound Control) 55 ik Hi & RHERRLHY —4EERE - FEAZHF » 3
{(NIEIREFEE=S € AP o= a1 = 8= N 5oy A (= e = AN i ek A
» 3% A Max/MSP P#35 -

22



3-3 Synapse Z 4= Bl

= -~ {#EH Kinect Via Synapse $E¢l] OSC =R 3%

Kinect Via Synapse & L1 Max/MSP #4581 patcher * 1 4 & - FeffI{sE FI UL patcher
DAFEI B BE120E SYNAPSE for Kinect 28 AR EEERAE » g% 75 A SRR HY R i s S
JEEAZAE B ELAL(RY E AN 5T)

[CXeXs) < Kinect-Via-Synapse (presentation)

Kinect via Synapse .

Routes OSC messages from Synapse program and displays tracked user
skeleton's joint position (XYZ).  ergion12]

Tracking Mode [ Body | : |
Track All Joints .

Depth Mode [ Depth Buffer | * |

23



g ~ Laban Movement Analysis Patcher (LMA Patcher)

B EREX B BRSDRLY EEAS{E B RAZ AR

pLMA )
0. 0. |/0. |}0. |0.
TIME FLOW WEIGHT SPACE POSITION
s Ihnd_time s Ihnd_flow s Ihnd_weight 'slhnd_space s Ihnd_position

z]° 3-5 Laban Movement Analysis Max/MSP Pa

& S A (IR MERY B FRAEEC L > SR
A BE—F / | &t ' (Pythagorean

o i
® T {LINERE k
*Uﬁﬁﬁﬂi’ﬁlﬁ% s sis 8 Effort T

THTEFHEESH

20 E VU £F & Laban Movem

24



*® 3-1 EESER
BRI © AR

R JEH
HEHEESumof | JAEFRFFENAVEEEN | ERRFREEE
Velocity » SV) 4 RE
P[RSS (s AIERFREIARTIIERES | BT RS
(Variation of A=K iG]
Acceleration » VA)
JI[IEENES S wts AEE NI E | [EaARF e {EE
(Ratio of (ERa=VERIENRAE 4 R A AE
Acceleration » RA)
TEIEESEE | AERREAINZERES b | BRI
(Variation of Axis EE=4 EAVRS2 iyt
Acceleration ° VAA)

ARSI FENEE N EHE Ex: B ER A5 aE S8 (FSBETE LK

HAE S BEGLE S HME0R NIFEER) -

U s T LB E iy A P RS A (B B3R

{EAYECE M Mt (ECRE/RARE > 1R 01 ZIERREE)

E speed&accleration - _ _ - - - - :
if$i1> 2| $i1 < -2 then 1 else 0 if$i1> 2 || $i1 < -2 then 1 else 0 it $i1> 2 || $i1 <-2 then 1 else 0 if$i1> 2| $i1 <-2then 1 else 0
as| [0 ] Lo ] (o ] fo )
change ' change change change change
I maintkne r maintime rn maintime r maintime
- > r_resel
accum accum accum accum 9
0 0 0
0
set $1 ok set $1 ok set$1 ) 1
goax_ g peak set $1 peak
B n- n- n-
0 - 0 - 0 - 0 -
tsoutg,]l :;floc“y total accleration total accleration axis accleration
variation % variation ratio % variation %

& 3-6 BN HEE 2 Max/MSP Patcher

25



[EVUE{E¥E Laban Movement Analysis B 41 %

R 32 fUFLES)IHT(LMA) 2 Effort TR BUESI S BRI
BRI © Agm R

LMA Effort ECHES HEAEN

EL NS Bound ¥ | SV /)~ VAA K

(Flow ) Free Jils SV K ~ VAA /N

RTINS Sudden Z€%%k | VA K ~ RA kK

( Time ) Sustai

EEPRLING
( Weight

4

26




75~ LMA Z Shape 28 E{E

Laban Movement Analysis H1HY Shape {5 I & Be RiAH S5O HERS o LAY EREE(E - [F]
toE LB ASHRE A HYRE RS A (E R E RV EEE O I L ECR B/ R ARME - /MY 0~1
ZEHTFREUE) -

# 3-3 ArFCEE) S AT(LMA) Y Shape JT 2 BUEB) 2 BT
BRI A

LMA Shape ZE[EIRA %
SEFCUE SEAT B 10 IR L E /N
BRI RS Tl 0 IEEER(E B

DUF By LMA Effort & Shape 247 & {E” Max/MSP Patcher :

rihndix  BEETESXEIR{E rihndly ' BEERELY EEAR{H rihnd1z  BEREAZEEARE
p LMA ) )

0. 0. 0. 0. 0.

TIME FLOW WEIGHT SPACE POSITION

s. lhnd_time s. lhnd_flow s- lhnd_weight s. lhnd_space s. Ihnd_position

& 3-7 LMA Effort & Shape 248 B {F 2 Max/MSP.Patcher 75 [&]
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F=6 IMABIFRFEHELRS

— - EEHEE

R H G RIS 46158 By Gomez f2HHY 454415 AY (Gomez and Danuser 2004,
91) » {&iEF “Valance” Kz “Arousal” FTH4ER TR 448 ny XY S8 #EbE
EAREEEEIUER BRI E it 280 545 B/ 2 2L Max/MSP Fir4g®l » 41
NEE

Arousal

"egEEEwR”

Valance
\ 4 — Y5 RII Max/MSP Patc N

28



L A2 EE LMA S8HTHE

K ZHi22% (Lourens et al. 2010, 1256)AVHFZE » B —4E1544 K781 LMA 2 Effort B
Space ZEHTELRAIT «

2 3-4 Z4EIE4EEL LMA 2 Effort $#ER
BRI © ASh SR

IgagikeE 4l L R T MA Effort 284

Happy v 0 Ng’y ol /J\ ($§§;‘—§Jﬂ)

";\" Vi)
Ange /

29



F 3-5 Z4efE4AEL LMA 7 Shape ¥ffER
BRI © AR

TE&INRR TR T LMA Shape 228
Happy Arousal X BEHE
Valance A FERESEE L E R
Anger Arousal A HEREE
Valance /)\ PEEEELE R
Polite Arousal )\ HIK#E
lance X EEE LR/ N
Sad ) A#Ousal N L BEE
A e, i
¥ v

Bl — 34 ( ro EL'AY-'-

7> 3-6 LM
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PUF B &4 E F2 Max/MSP LMA to Emotion Map Patcher :

rlhnd_flow rlhnd_weight ‘rlhnd_space r Ihnd_position -

I-1.  remosensitive - 1. remosensitive 'r emosensitive | ‘r emosensitive

*100. *100. *100. 200
750, - 50. -50. 2100.
expr Sf1 + $f2 + $f3 + Sf4

) 50. |

1

o g
\

expr (Sf1 + $f2) / 2 expr (Sf1 + $f2) / 2

rihnd_time
t2. )

‘remosensitive  r emosensitive |

*100. |

*100.

31




FUUET HB{E A&

HENEMHIER (D - £ EHLHE B R, S o B8 SRS S B A5 48 B A B R R
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— - RERE

l%@%%j}fg%\zﬁ X: Valance
EAXYH Y: Arousal

LB T e 4 //
ST
B S o

AREEAR/NIHR
AI5Z 4R s
JETE I

friEfaett
Y (BRI (T FRUGFIZZAIE - FRIGAIZPI S B & Y (SIE A
HORBIENE Y A BT P pattern 72 R
Bl 13 2 { LA Fy B £
%
EAT

3-11 HENEl SR E
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FEUL RGP BRI x (B (valance)fyA/ - PRI TS RIS 4 AE A0
SRR -

® O O [Major/minor]

,._.
12
[

- 1-100
[ ioadbang A0

rmeter 161 |[r39 |61 |39 |

metro 1000 (pack001,011,101,111

0061,0139,1061,1 Major: 0

139 minor : 1
dump

prob

sMm print

3-12 SRS 2 Max/MSP f2{#kE

PERAEETRIZ(E A Max/MSP H18 prob H{: » SZVA{H AT 25 Rl RRE RS (L3
BB = BRI B L A B E (weight) > BT B VORE nIRE A AGIRAN T ¢
® 3-7 HIENER
BRI © AR

Major : 0 ; minor : 1 A PEARRE

00 ol P 4R
01 a8 M ER AT/ B
10 a8 PR /NSRS
11 SRR/ N

& x {EAKF(valance 15) > RPEMERAE AT Rt i/ NREOCRRREE(E R > g
S AR S AR B/ NG EUE AR S22 x {H/M(valance ()RR MEAE
FHERH RV /NN RE R (2 - A 2R i g A s HITR B G N
SUE A/ NI THE -

34



S

RS THE AR B ST =0 > SrhlE RS0 ~ /NEETE - I N
R 3-8 RMTHEELH IR
BRI © AR

*FE | EFEE | FE | TBE |BE | MhE | 5T
K 1 2 3 5 6 7
/NS 1 2 b3 4 5 b6 b7
M/ NEEIE |1 2 b3 4 5 b6 7

R {68 2 AR BR AV A AR B R AR B N P IR SRR T 22 TR
FIAIER NS IR REIE B IR/ N R 2 TR S S Y 1T -

@00 [scale]

rh M/m rt hierarchical

ioadoang | 'sel01 _  [if$i1==5&8i2==1thenout2 T

002457911 Major
002357810 minor
00235781 harmonic minor

é:ray 7

fo ) (2 ] [a | [5s | (7 | [fs | [11 | CurentScalefor Chord

‘Zglue do(c) \E.\Iue re(c) \Zalue mi(c) \Zaluefa(c) \E.uluesol(c) \Zalue la(c) \Zalueti(c)

§Jray 7

o) (2 ] [4a ) [5 | [7 | [s | [[1 ] CurentScalefor Melody

value do(m) value re(m) | value mi(m) value fa(m)  value sol(m) value la(m) | value ti(m)

3-13 Pl AL 2 Max/MSP f25UEE

HPEHVEAZ LEZ Y MIDIL & & FI0_ L5 (+2) SRS (R DETHRFITARE - BL C 3
Fofil -
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*® 39 HIEELER
BRI © AR

Do Re Mi Fa Sol La Si

K +0 +2 +4 +5 +7 +9 +11
/N +0 +2 +3 +5 +7 +8 +10
/N | +0 +2 +3 +5 +7 +8 +11

TEIE 24 B P R R B 2 R B TS AR S s - RS AR BRI 2 s

FHEIRIZ A B 4 2 5 (C3=48) 4

*® 3-10 kR C ZHIEEER

el [l [l (o0 1e\ [s0
—sol |2 s [maly
s s |
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g~ &R

e A SR TR E R A R R BE—3ME - P AR 2 /T e AR 2 2B 4 b UL
Al > ffi#ZE 4% Arousal f¢ Valance FVEZEE - TERBAVITHE T REME L G RS2 » UL
MR -

FOSZATHELL T 4R | FodZem S AR B TSR E 15 18§ v] K i (Markov Chain)
PERIR B - FIH B PR HEAVERER - IRMTIEE TOVREGRESG T TR T
{ESRBAIR - FE L 2 R S E R HAZ.

{5 5 o] DATE S A SR BT ALY WA GH S o] S e S (E R - LVAH IS o] KB R AV TH
S5 AR B/ MR &S L AR R THES FE (B P arYoIE o ILIVAHEEESR - 777
ARFLL X iy I Valance £ A K/ MEFTE FERIFISZ TR REER (B 781 - 17745 Valance
FYEE(L > RIAHAYES AT RSt & (S LLAIRYINAE » #EEEES] Valance YA/ Va2 2T
52 3T 7 ] e ] A o

ifi Arousal FY A/ ErZEfils Y L& - BEfE Arousal KEF > LIV TH#EH RIS
B E MR - AL Arousal /NI 152 01T 2 {8 (A4 B 4 o 14 — & 5 L E
Arousal sZZEh FUETIREMERY HAR ©

Hl
ia
!
i

L+ [s T ]
5011 5513 5016 5617 5631 55335635 5537 5651 5553 5066 5657 567-1 557350675 5677

5b1-2 5014 5018 5632 5634 5035 5652 5054 5058 5072 5074 5075

i D2 ] L1 )
I

5b2-1 5023 5025 5027 So4-1 5043 3045 3047 5061

06-3 5065 sbb-7

CEN XN CXTOMN YN By v VI
5
st S563

5622 5524 5626 5042 50445046 5062 50645066

I \Y VI
3-14 GREUE TR~ Max/MSP 22 #[E



A~ MZHERE

FEA S
FHSZAH R E 2 F AR YRR 1 - ST IEFISZ TR EURE - LN By S0 A s FH A9 A
SRR
R 3-11 2 A REIL TR
BRI Am SR EE

MEL |1 11 111 v \Y VI VIl
K | Maj7 min7 min7 Maj7 Dom?7 min7 min7b5
/INIE | min7 min7b57 | Maj7 min7 Dom7 Maj7 Dom?7
B | mMaj7 min7b5 Maj7#5 min7 Dom?7 Maj7 Dim7
/NG

B TRk BUE R SN2 B patcher i > & H S5 & AT AR BTSSR

FISZE (G R B R 11y > SHRCE & 1,355, 700%) °
L HI5ZEr
FERIZESALEIHI T o BT IRAIAIGZ ~ 55—~ SB—iG(7 - SR =8 - PURERI5Z
AR RENE: o

R A R5Z NS EIHRY IR - RER15Z B ERY PRSI AR INA [EEE R RE T
= ol
R 3-12 FleZ R
BRI - AR

B TR | FRE £ | B FEE
JRALRIEZ | 1 3 5 7
£ |3 5 7 1
R VA 7 1 3
F=E |7 1 3 5
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HISZEEAL AR Z LA Valance 22 - & Valance Kif - MIZE A HEITHEIIL - (# chord
melody HYSE(LE R P4% - BUS PIFTEFARAYEGE - T1E Valance /NEf » 152 7 5
JFLRIGZ > BUEZE UM LR R R -

2. EANEZE

EOBSCHTRREATRITZ NS (HEE S) - REMANEZ H AT Z S E M - #ErteE
ALEHHEE

, ol llEN~.

L} |}
Hierarchical Chord
‘unpack 0000

‘s chordpitch1 | s chordpitch2 = s chordpitch3 = s chordpitché -
'sel1234567

)
1 I 1 1 1 1 1 )

‘value do(c) value re(c) value mi(c) value fa(c) value sol(c) value la(c) value ti(c) Currtent Scale

‘6o ) 0z )0 )05 )07 ) fe ) b )

.(e4
[

(IS | N | X200 [ ) Seceniad Coord Holes

A A B N TR HERT
FERT B 4TS
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[ro ][>4 ][)7 ][; 71| Generated Chord Notes

I& - (Untransposmon)
‘router 4 4 j
‘buddy 4 j

1 T
4 l[w ][»11 ][.o

|f$|1>$IZIhen
out2 Si2 else $i2
b7

if $i1 > $i2 then out2 Si2 else $i2
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N TERE

Fo TIEZR&IRA —ERVE R - H AR B ShE dh Ay e Ry R it E A e
FERVEEE DT AR BN E A ZERIREE (Weight) FRVSER > SRR -

FEE—/INEA (3210 &= 77 25 ) B el A B

y-\

RIS RSN RR EE A A%

o Valance H 52 80 U AT ELE N A15% Y IEAH BE I

HEE B IE SR
-Alousalfﬁ?v %'JF%EEFF'E@ &AL E

oSG
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A > BRI E A NS PAISZE R RIS HYEEER L » fAE Valance BN T

» EANRL R RN R R R o BRI S A A RS e e

1
f
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1
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3. EAENEINE (AT FOE)

RSN HIFE A DA P& G n A TR - R HIET SRR O &

AR R E AE A YA HE S B

HlErEA]

RLER MBS BROET EE f

N\
mh
3

J

. D e h_S.SLI

W%Eﬁ%%

2(« l’Ej, E/j
éETAﬁ

ﬁ%
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OB E AN E HYEEH Arousal ZERIHAHERM: - RIE Arousal {HEUNEF > FEERTAI
BRSNS AR W% DR E T - BN SR YIS - SR E AR L E YT
VURER - RELMERCHIREY SRR - (RS IE A PR I - BUE PARHVRCR - 1
& Arousal {HEOKE - ARV NS BLTR MIAZ ORV B MR )N R A A
AR FIIZ O B TR LIE > BUR SRR - BRI PR EER > MEER
5% 5 BB H SR

N
AN
ML
Al
Al
il

T¥ | | |
| | |
3-24 jiE £ MR 4 Mz (Arousal 7))
1
h 1— - .
B G ; l o E— T —
— £ £ £
C2 | | ! ]
- 4 i I |

3-25 FEEMEIME (Arousal K)

RRELERE R G IEME Arousal 2R E T > RTHELLLCS(72) Ry PR 15
Arousal ORI » AL RRHF G RIGSBOU MEZ R H A% £ C5 £ CTHIEE
(e i E I fm S - ALZIRRIBZ R - & Arousal BUNEF > FEAJEFRHIZINE
[EFEEEE 2 C3 2 CS HETE - (e R > BLAZIRMZ R -

Bk

5. JUEEFEIE

TR ARSI AT R R B T B A NV SR PRS- T 5 T -5 B R
TEEFR > HEES/ VENEE BT S SRR - Hr S iesar 2 FE
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A o AR A S /N AR - BRI E R E IR & o 2 BT T/
FERYRER - IEE Oy B RIGAEAS — 2 S REREEE SRRV R - HHVEAE
BRI B EAFER - BRERATCRIERAYE BE -

1
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t f=E

FEREMD B TR AR A E T R EZE A U V) & SR YA EE4E - TMEEE)
EELRG T AREFEAREEENSHERTRELNEE - IWERIMEGHRAR AR
HHEE LT LN BfEmEETEE -

/N R BT ZE

KR R B AT A A

o UL Arousal{E % #l| 7 1F 44 28 4= A1 5% 3 F iR
o DA Valance B 1% il 75 e #1 Bl 2 A2 % & i ik

l7/

K e el ) R P AR

o DL Arousal i # ill 1E $7 B5 F 520485 1 1 /N
o L Valance H % 1] S A0 Bl 52 8% 1 1Y A7)

W\ £ 71896

W *Eﬁﬁ%éﬁ%%%%&ﬂ
o DL Arousal B # fill 2 55 B Bl R /)N

AI‘

aprd SEESE SN e
o DL Valance B Al — F15% 8L A5Z ) 48
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1. EA—/ N R

R TR E A VR BIZE R0 DC S 280 — L —/ M2 2=
IRBISGE A —/ NERY B 2R 2 [E] - B AR ARG RIS o B2 A= 22 [E)Bh Ay [E 2 /Y
l6beats, B[l—/NEig 2D 16 {EETZ25 -

)

329 EAMFZERRE

2. (RUSHREER (B FO B frEmh AL

R BRAIGZ Aa&izE 22 A VU R RN 52 > Zaift Tt % VU BR Y & 2 - AR E EHY R
N ST HIADSIR S S R R AL BRI - REILE TR AR

LL Arousal {EHYA/NERIEST BaHsh B AR FAUER > Arousal {E AKF » 7 A HIH
Ky  EHEEA - A ER B - L2 Arousal /NEF - LB BHHREZE A Z 1T
HYRER(R S 23R BV N E]

===

f I 1 I 1 I I 1

_— = SR ——

3-30 £ 7= 7 AR E [E] (Arousal “X)

O | -
»/% v |
f [ 4— — ~ i j——4—+

3-31 fEZ=E A R EE (Arousal /)N

48



DA Valance (B YR/ NZERIFE B EFAEE -4 ZFTHUAR > Valance B/ > 2 AR
KIS > fFEBEHEEE Y R > ;Z Valance A% » fE{EEHEEE A ST - 2
PR PR RR AT AR 2 BN

E F - -
fe% [ 4— 1 — ——E:'i:‘
[S——— — Eaﬂ
3-32 tEZ=E AR EE (Valance X)
! ol
{#g : ‘\: ‘; | | I i‘ | I Ii I | | I i' I | i

3-33-fF 75 4K S [8l(Valance /)\)

Gro DL BRI > TEASSILL N RS 5 E]

2 3-13 Arousal ~ Valance BifFER &R 255
BRI T AR

Valance /)\ Valance X
Arousal K FEEK ~ Bk REEX - &R

(Angry) (Happy)
Arousal /]\ feE/N ~ Bk fe=/N ~ &R

(Sad) (Pleasure)
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3. RIGHE S (E R R

FEBEEHIE TR FEMHALE » JEEB IR 2 2L r R R4S
%

EE ISR
BEEH A

KA > KB

Z% 3-14 Arousal ~ Valance BB H4%ERE 26
BRI - AR

Valance /)\ Valance X

Arousal X | TESCIHBEE A ERT B 20 &R | IEFERGE £ 217725 » 85 K (Happy)
K(Angry)

Arousal /N | IEFHREAEAE SR/ - &RE/NSad) | SFOESAERE R » /N (Polite)

4. RUEHE BB 5 3 FEr Al BRI IR

B HIRARE R E 18 Arousal HYAVNFTZERIE IR - & Arousal KHRf - B FHEEAY
HRE - EENE T E eSS  ENRRE SRR -

1

H:%%_TE.E:E—E—Q—E F—‘_M

|
I

= e e e
3-34 B3 BT 2 B (Arousal )

& Arousal /Ny - ERE[BHBEAVIS R - AN IREBEA  ENEER A AR
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»

o
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==E e sy s sy s
3-35 B B 2 B (Arousal /)N
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5. fHHUH ISR E M RRISZE

H%F‘éizz—d\ﬁﬁﬁﬁ%ﬁ‘ BT 0 A A AIRISEE L AR PT AL
ey E 2 Eis

7% Valance HY AR/ » T’“%Jkk ERFAHHIRESR - & Valance /NI - SEVUEHEZ) A
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Valance KB > FIUEEA Z AN - IREIHEZRER S DL =FIZ I PR IR - (R
P E Ry FH e VR HVARRE -
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N~ EETE

1E AR BRI R 2 A T M F = S R &R o & 1& 53N B A Arousal K Valance
PEE - EE -~ HE - HE - FONHEE > @EArEE T ST B R IEHEER|E
o Arousal Jz Valance %f il 482 B2 B4 N5 ¢

2% 3-15 Arousal ~ Valance Sl H A F 2 R TFE

BRI A

o s aE | #EEe
Arousal K//]N S /e S /a
Valance Az n/a A/ Wa HHEE (0 K

REEHE

1. HE
ZREH Arousal 1Y A/INZEH] » FE Arousal KT » BREH R RS AV T AR AOTE » (HEEKh
BEAREERSRNZIRL > MAE Arousal S8/ \EF - ERHHEERSHY AT 2T S48 - Epah#
V4E HERER o
2. HE
LB BT Arousal HYK/IN . SRFETEEE M E = S RS > Arousal /N EA RS
R R (FRAE 4 2 IRARIE L Bl o i 7. Arousal SKHFEE B F R - (HEAe 34
SIERRE
3. EHfmE
FE A E YR (Velocity) /225 48 Arousal SEFT%H] > & Arousal KHF » BT JIEHE

R HRBGHEEIRMA I ZE > & Arousal /NEF - FRFJEREZ 8/ > {#

BROT 2T -
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it 128 firszal BN A8 sz il —F EE SRS 5 L3210 — 2 = F H R SR
AR - 1 (052 =2 T BEESRIETIGR » 2 (528 T 2 T SR SRIE)I4R - HER 102 {ir
2R A Y 2 BCE SR 4R -

54



BRAERFRIMNEZER"?
A (51)

+4ERLLE [16)

fuiE-HE [13] —LERN [20)
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BIE HRER

A NURE SRR B <A I SR B (E RS S e R B T 4 T
®A1REERRENKEZIEEHO(Happy)k

30, 1 1 1%
2 2 2%
3 8 6%
4 7 5%
5 19 15%
6 17 13%
7 24 19%
8 26 20%
9 1 9%
10 13 10%

HR1PERERMRENHERZIFER O(Happy)t

36 10 0%
2 3 2%
il 30 0%
4 5 4%
5 5 4%
o 6 10 8%
725 20%
18 8 32 25%
9 21 16%
0,
- 10 27 21%
6.
L B ﬂ

1 2 3 4 5 6 7 8 9 10
4-3 Z e B BTG 48 SEAE B CoIRBE (Happy) B Y2 ] 43 B4 s T 1=
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HRM1PERNERATNHEBRRE—EN
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1
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W O N O A WN -

-
o
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9%
13%
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13%
9%
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36 1 1
2 2
3 7
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7 18
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"1 2 3 4 5 6 7 8 9 10
4-5 BB SR E i Ee s IR AR (Sad) B ERF EE [E 1 840 s 1 [E
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HR2PERERARENHEZIFERIB(Sad)
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7.
N
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3 0 0%
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15 12%
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F=E BEERASE

T 41 REERREAGTETR
BRI © AR

57

s o H 3 B = B3 =2 o A B = B
" Hzz HE - 72 SH SxE A AFE - w2 PE P2H
= =

M

b

b 6.71 7.82 6.41 7.72 8.30 8.31 7.77 6.97 6.71 5.67 5.68 6.41
A

5 8.00 8.00 7.00 8.00 10.00 10.00 &.00 7.00 7.00 6.00 6.00 6.00

T
A 207 1.82 242 209 171 168 1.76 211 214 217 209 2.18
-

*H: Bi/(M(Happy) ~ S:EE#E(Sad) ~ A«fE7X (Angry) ~ P:Polite(irfi)

% BREEE B BT 28 PR T

FUUET EERRER i &

TEGlSZ R J7TH 2 AZa\ B 7 E i (Sad)BITE AT B AHRA MR E A B0 i =y » BN
RZ R AR5 5 AU FBENE > i B FE 2 Ee s (Sad) B ERVFR IR i 2 4 > 8
BA AR - HAP R ER%EHappy) @i E - 6.71~ B (Sad)Ef(F : 7.72 - 4 F(Angry)
FhE : 7.77 ~ frli(Polite)E{E : 5.67 ¢

TSy - BB Y BN thdBEE R w2 B S EE
S ROH TER R MR E {E{%QEK%EWEF%% {myﬁ*ﬁ ﬁ%@%—’i&ﬁﬁ%%ﬂé
(Happy) : 7.82 ~ #ifi(Sad) : 8.3 ~ A& (Angry) : 6.97 ~ irifi(Polite) : 5.68 o
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