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Presentation Outline

 What are we doing?
« Overview of Laban Effort: significance

« Laban Effort visualization: rationale, challenges, and
approaches

* Machine-based recognition, eight Basic Efforts

« LabanEffortDetect: a system for generating real-time Laban
Effort profile stream from a moving subject

* Two visualization systems: description, results, initial results

e Future work
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What are we doing?

» We created a visualization of movement qualities (Laban Effort
qualities).

* Visualization: (pat Subyen)
A prototype of real-time interactive visualization system.

« |abanEffortDetect: (Diego Maranan, Thecla Schiphorst, Philippe Pasquier)
A prototype machine-learning based system which was created
by the Institute for Advanced Computing Applications and
Technologies at the University of lllinois and the University of lllinois
Dance Department in collaboration with Thecla Schiphorst.

» This Project is funded by the Canada Council for the Arts -
NSERC New Media Initiative Grant, for the research project
entitled "Meaning from Motion for Interaction and Visualization”.
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Human movement

Human movement is an
outer manifestation of
an inner state. It is that
part of our self that
extends to and
Interacts with the
physical world (Moore
& Yamamoto,1998).
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Laban-based analysis of movement qualities

« Laban Effort: part of Laban
Movement Analysis
« Laban Effort analysis looks Light
at Indirect
O We|ght Laban Effort Graph
© Tlme Direct
O Space Free Bound
o Flow Sustained Sudden

Weight: Strong - Light
Time: Sudden - Sustained
Space: Direct - Indirect
Flow: Bound - Free

TTTTTTTTTTTTTTT
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Laban Effort: a few applications

« Enhancing factory worker efficiency . s
and experience (Laban & " : g
Laurence, 1974: Bradley 2009) TR B

* Enhancing movement-based
practices (e.g., dance, theatre,
sports)

» Designing interactive interfaces
(e.g., Schiphorst, 2007; Pietrowicz
et al, 2010)

» Animating robots (Nakata et al,
2002; Matsumaru 2009) and virtual
characters (Chi et al, 2000)
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Narrowing our focus: The Eight "Basic Efforts”

e[ aban’s Eight Basic Efforts use three parameters, Space, Weight
and Time. (Flow is absent in the Action Drive).

*The Action Drive is immediately recognizable in everyday actions.

Effort Effort Time Effort Corresponding
Space value Weight

, : Basic Effort
value value

Direct Sustained Strong Press

Direct Sustained LLight Glide

Punch

Direct Sudden Strong

Indirect Sustained Strong Wring

Indirect Sustained

Indirect Sudden Strong Slash

Float

Direct Sudden | [Light l Dab

Indirect Sudden LLight

The Eight Basic Efforts

T T m SCHOOL OF INTERACTIVE 7 %’ Canada Council Conseil des Arts
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Laban Effort Visualization: Rationale and
challenges

* How can the visualization communicate a “feeling” of
movement across modalities?

« How can Laban Effort Qualities be designed and
transformed into a visualization that make sense?

« How can the visualization be interactive, real-time and
computationally efficient?

 How can it complement performance/dance?
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LabanEffortDetect: A system for recognize of
Laban Effort qualities

« Part of a larger research project (Thecla Schiphorst, UIUC
NCSA+Department of Dance, Diego Maranan)

* The prototype, machine learning-based system we use for
obtaining a real-time, continuous Laban Effort profile
stream

* Expands on previous research in machine-based Laban
Effort recognition (e.g., Santos et al, 2009; Zhao & Badler,
2005; Zhao, 2001; Swaminathan et aI 2009

Laban Basic Effort

*n» -
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Laban Effort Recognition + Visualization

We are designing a real-time interactive system that visualizes
the eight Basic Efforts

?

We exploring what are the
criteria expressing Laban
Effort Qualities?

GF S!MON FRASER UNIVERSITY m
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Laban Effort Recognition + Visualization

We are designing a real-time interactive system that visualizes
the eight Basic Efforts

We exploring what are the
criteria expressing Laban
Effort Qualities?
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Visualization System+ LabanEffortDetect:
System Diagram

[LabanEftortDetect

output from wearable sensors

1 Visualization ; :

| Press | Glide | , { Visual Output

= i System ;
Slash Flick E

|

Float number (0.0
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Visualization: Experimental Methods

* | use metaphor framework (Cox 2008) to create a mapping

from one domain of information (the source) into another
domain (the target).

« Each domain constitutes a system of beliefs, also called a
concept network (Indurkhya 1992).

Target Domain <= Source Domain

Concept Network about subject1 «m Concept Network about subject2
Subject1 <«m Subject2 (gain new understanding of the subject1)

Visual Element Design (Target Domain) « Laban Effort Qualities (Source Domain)
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| use a model of information aesthetics (Lau and Moere 2004) to analyze
from a visualization art perspective, in terms of artistic influence
and meaningfulness.

£ ‘Information*, %
- + Aesthetics -

Data

Focus on
representing
abstract datasets

Domain model for information aesthetics (Lau and Moere 2004)

GF S!MON FRASER UNIVERSITY m
THINKING OF THE WORLD
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The creation of “art” is often synonymous with a focus on
extrinsic data meaning(Boehner. et al 2005).

~

Extrinsic

Information Aesthetic *
Continuum
o
o
o
Social
¢Visualization
&

Direct Interpretive)

‘Mapping Technique |

Informative
Art
o

<

©
¢ |Information
Visualization Ambient
S Visualization

&
* Intrinsic *e e

Categories within the model of information aesthetics(Lau and Moere 2004)
Ly
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Design Process for Visualization

- used exploratory methods to create a series of prototypes.
« experimented with two different designs (to date).

e compared
1. mapping strategy
2. visual communicative properties
3. aesthetic of visualization
4. computational efficiency

« Design1 uses an artificial life technique, L-Systems to generate
visualization.

* Design2 uses metaphors within communication design to generate
visualization.

SCHOOL OF INTERACTIVE 15
TTTTTTTTTTTTTTT

SFU sman e semsirs - SN b i
Thursday, September 30, 2010




Design1: L-VIZ System

* L-VIZ uses an L-system as a generative process to create
visualization.

« L-system is a formal process to simulate the growth of
plants; it was first described by Aristid Lindenmayer in
1968.

« an L-system is a grammar composed of a set of
procedural drawing rules. Different rules produce different

results

SFU sman e semsirs - SN s
Thursday, September 30, 2010
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The Mapping

e created a visual interpretation for each of Effort value of Space,
Weight and Time.

o Visual . .
L.aban Effort m Interpretation L.-System Drawing Rule

. \[)ir'lli"" (l('\i'l'ill" "l‘\ihl(' “'lll(ll'l’ill” tFFF-FFFoF FoF FoF-FoFFoF FoFFoF-FoF-FoF-FoF-FoFFoF-FoFFoF-FoF-FoF
Indirect e e p e S
multiple focus

FoF-FoF -FaF-FaF-FoF-FoFFFoFFFFFoFFFoF - FoF-FoFFoF-FoF-FoF-FoF-FoF
FoF-FaF -FaFFoF-FoaF-FoaF-FaF-FoF-FoF-FoF-FoF-FoF-FoF-F+FFF-FFF

FeF-FEFFFAF-F «F-F +F-FoFFF+F-FoF-FoF-FoFFFFF-F+FFFFFFFFFF-Fo+F-F+F-F+F-FF
FoFFoF-FoF-FFFFFFFFFFo+F-FFFFFoF-FoF-FoF-FAFFFFoF-FoF-FoF-FoFFFFF-FoFFFFF
FFFFF-FoF-FoF-FoF-FF-FoF-FoF-FoF-FFFFFFFFFF

ant, wei 'S, easi ‘reomi
Licht buoyvant, weightless, easily overcoming gravity
- marked by decreasing pressure
tFFeFFoFFoF-FoF-FoF-FoFFFFFeF-FoF-FoF-FoF-FoF-FoF-FoF-FoF

Sustained| Sustained: leisurely, lingering, indulging in time /\/ FoF-FoF-FFFFF-FoF-FoF-FAF-FAF-FoF-FoF-FaF-FoF-FoF-FoFFFFF

lll]]c tFFFoFFF-F-FoF-FoF-FoF - F4F-FAF-FAF-FoF-FoF-FoF-FoF-F+F-F+F
Sll(i(lcn hurric(l ureent (lli(’l\ ﬂuclinu W FoF-FoF-FoF-FoF-FoFFoF FoaF-FoF-FoFoF-FoF-FoF-FoF-FoF-FoF-FoF-FoF-Fo
b ’ - s Y ’ - F-FoF-FoF-FoaF-FaF-FaF-FoF-FoF-FaF-FaF-FoF-FoF-F-FoF-FoF-FoF-FoF-FoF-F
“F-FAF-FAF-FoF-FoF-FoF-FoF-FAF-F4F-Fo+F-FoF-F4F-F+F«FFFFFFFFFFFFFF

etranslated the visual interpretation to an L-system Drawing Rule

. h)r('(‘[lll. \i;:(ll'ﬂll\. hil\i"'..: an i"ll)ill". tFF-FEF«FF+FFFFFFFFFF-FF-FRFFFFFFFF+FF+FFFFFFFFFF
Strone |. . . FFFFFFFFFFFFAFFoFFFFFFFFFF-FF-FFFFFFFFFFFFoFFFFF
7o = | increasing pressure into the movement
Weight

ecombinations of effort parameters create an L-system drawing rule.
For example, Punch is composed of Direct, Sudden and Strong.

SCHOOL OF INTERACTIVE 17 %’ Canada Council Conseil des Arts
ARTS + TECHNOLOGY i for the Arts du Canada

GF S!MON FRASER UNIVERSITY m
THINKING OF THE WORLD

Thursday, September 30, 2010




Space | Weight Time
Direct Indirect Strong Light Sustained Sudden

Laban Effort

’ 4 -t \‘:': h Spirs . ‘orcen . Huovan . cisur ny urnea.
l.aban Eftort ught piralin ' ! Juoyant Hurr

Definition

Single, Deviating Vigorous Weightless Indulging in ime Ergent

Focus Flexible Quick

K andinskv ‘eacelul, Greer Green. Red, Yellow White. White. Red. Yellow
Peace Orange, Hidden Harmony of Sileance, |"Harmony of silence Orange, Loud,

Color Definition _ : . 4 : . .
Not a dead silence pausc that breaks Sharp, Harsh, Radian

Stillness Strength, Strengtl

MPoranty the ||t|.'.1'\

Color Scheme -—
Mapping from — =
Color Theory I H | . _

according to
Wassily Kandinsky:
"Concerning the

Spiritual in Art .

Press Glide Punch Dab Wring Float Slash Flick

Lﬁ.f . BeErem. TiETa. | . =maeen . "
B "= 3 : .I' ay B ‘L"‘

Kandinsky Color Theory and Laban Effort qualities Color Mapping

N FFFFFFFFy
_ _ SCHOOL OF INTERACTIVE %’ Canada Council Conseil des Arts
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Result: Output from the L-VIZ System
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Output from the L-VIZ System

Result

Visualization of Float Effort
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Result: Output from the L-VIZ System

Visualization of Slash Effort

Canada Council Conseil des Arts
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Output from L-VIZ: Punch Basic Effort (Video)
H . FIONT ..l. TIW anada Council onseail des NSERC
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Output from L-VIZ: Punch Basic Effort (Video)
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Design2: Motion Sketch

euses visual communication design metaphors (two-
dimensional design theory) to explore the expression of
Laban Basic Efforts.

*explore visualization that expresses the “feeling” of
movement quality.

SCHOOL OF INTERAGTIVE )73 %’ i
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* Motion Sketch uses sketching, based on composition
design, and then translates it to motion.

f;.

~ ey /p"kl*
- ‘-'V‘Lh“" oflu o) -

= pn%ftk L"“‘;‘L‘V
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SatTime « il

bnk declweinlet"thoat"x

Ik dechweinlet"Epunch

bk declweinlet Eghde”)

ik dechweinletEshsh™

bk declweinlet T fick™);
Inkdechweinlet " Emring )
Inkdechweiniet"Epress™

bk declweinlet"Tdab™

ok dechwainlet“E vl

font = loadfom"GiltSar 1 2.viw™:
font « adiom"GatSarm- 16.viw™)
font « adfom"GitSar- 24 viw)

 translating the motion sketches into computationally
defined motion graphics.

grarmmadiyimary 2 = new StochasticGeamerar(thin, "ABC:
oramwmarPrimary 2 asdBudedw, "A«BaCr 1V This & the SLanting rule
grammmarPrimary2 addbuleCA "+ A™ 0 8%

QrammarPrimary2 20dde(E, "B B B8 BB B84 1B 18" 0 3k
grammmarPrimary 2 28dRule(C, “C-C+C+00CCCOCHC+L0CCLOCHC4L-C 0%
Noat SartlengthPrimary2 =« 0.1;

productionPrimany? » gramemas Primary2 cresteGrammanidepthPrimany 2t
AnCcePrimany2 = startLongiPrimany2* powi0 1, depthPrimary 21

font » adfon"GiltSam- 36 viw™); /oad fort for text daplay
A NasLink; declase the variable name and the setier function name

bnk declweinlet"message’L

bk dechmon et metsspel

I dechweinlen™ "

bnk declweinbet"m™

bk declweinlet"s"L

Sk docareiniiet"pa);
Bedodociareiniien oy

frame setLocamon0.0L

Prrame) ighde » new Prrame 1 (x
Phrame fpurh = now Plrame ()
Prrame3 16ab « new PFrame X):
Prrame 14 fwring « new Proame 140
Prrames toat « new Plaames(l
PMramet sdanh » new Mramed):
PrrameT Mick = new PRaame N
PFrame8 primary « new PFramel():
Preame? ol » new Prame™);
Prrame 10 mext = new PFrame 100:

forlent | = inti{z.length-1000)*k/nk; i < inti{zlength-1000)*(k+ 1/n) i+4) |
v = sqirandom(sqriim) )i
theta « random{TWO_PIL

N

- O e - T 00— — L — -

e o N S S 4V A
.

e P 1 S bt Sy f i § LN b
e .
e P e e @Y e i £ OO i

- -
it P T WA | . ey S St Gl st Pnd T B 1 et oy S VOt | G v T VN
— - - - — T — —— -
. e I W N i Ve b e — e ———

S~
— e e @ S een
. v —
——— M
-

b ——
-
e O
o D

— e ..

R | bt e I B W8
- bt -
o — ——

Consail des Arts
du Canada

Canada Council
for the Arts

Thursday, September 30, 2



Result: Output from Motion Sketch: eight Basic Effort
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Result: Output from Motion Sketch: eight Basic Effort (Video)
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Result: Output from Motion Sketch: eight Basic Effort (Video)
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Initial Results

« L-VIZ (L-systems) has some computational aspect specific
Issues. For instance,
* the visualization tend towards dense layering
 the visualization did not accurately represent Time, Space
Efforts (Sustained or Indirect).
* efc.

« Motion Sketch is successful for communicates Eight Basic
Efforts from performer and audience perspectives in initial pilot
study user feedback tests. (mention by Laban certified specialist).
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Laban Effort Recognition + Visualization:
Possible Future Applications

¢ TeaChing tOOI for movement Classes (mention by Laban certified specialist)
 |Integrated into live performance
 Visual/installation art

Canada Council Conseil des Arts
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Future Work

* Visualization: develop prototypes with four main criteria

* Visual aesthetic

* Visual communication

 Mapping strategy

* |Interactivity (real-time and computational efficiency)

* We are interested in visualizing
e human movement
e movement textures (from a ‘still’ scene)
mapped to moving elements that exhibit Laban Effort
qgualities.
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