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PROJECT DESCRIPTION

Inner Light is @ modern dance performance for two performers that chronicles the
emotional journey of two people missing their other halves as they physically and
socially interact with each other, explore their differences through contact and
movement, and then find harmony with one another.
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DISCOVERY

Qur group, during the discovery phase, discovered that we were strong conceptually and
that we were interested in the poetic and creative aspects of body interface. We began
to explore concepts for our project in this stage and felt that topics such as love,
emotion, and reality allewgd us to explore a more artistic side of body interface.
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IDEATION

Within our ideation phase, we began to ideate key concepts for our project and sought
to marry those with some of the specific areas of art/performance/dance to create a
definitive project idea.
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EXPLORATION OF PROJECT CONCEPTS

After deciding on the key themes of emotion and reality, we began to develop project
ideas based on those concepts. Below are some of the concepts we initially considered.

A musical instrument

that reacts emotionally
Wearable instrument {0 human interaction

that makes noise
as you cover up
certain lights

Big instrumental
display that uses
Kinect to react to
physical movement
and make noise

Interactive creature

that seems to exist Biofeedback that

only when we are  getects emotional
not looking at it changes and

generates reactive
music
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IDEATION SKETCHES
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IDEATION CONCEPT

Qur initial concept for Inner Light was an explorative, modern dance performance for two
performers that chronicles the emotional journey of one lonely man as he physically and

socially interacts with someone else for the very first tmh
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EXPERIENCE

The primary users are the dancers - one of the dancers will be contacting the other, and
the physical contact in d|fferentareas will- sause the other dancer's suit to light up in
various ways depending on .

The dancers also provide a kines E_L'kc a d visual'
audience, our second 'users’. W 10 C




e o
o0x, a small dark room. The

,_ ting, allowing us to set’
-'tU qaptyre an mh,ma,'eﬂse ting, and speakers allow us
to play ambient music |n s - Because the room is dark, both performers will
Wear it bodysuits to commumcate to each other and to the audience. The performance
will be under ten minutes long to avoid losing the audience's attention.
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SETTING SKETCH /)
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INITIAL SKETCHES

In our initial sketches, one dancer would touch various points on the lonely dancer's
body to introduce them to physical contact. By altering the duration and location of
touch, the other dancer would cause the light on the lonely dancer's body to alter in
various ways, representing changes in his emotional state. The lonely dancer wears a
bodysuit covered in segments of coloured el-wire. Some of this wire is always on to
display their body form, but other segments light up in response to them being touched
by the other dancer.
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INITIAL SKETCHES

The touch points will involve gither two pieces of conductive fabric at the ends of a
broken circuit, or a conductive fabric capacitative touch sensor. The sensors are
activated when the second dancer touches specific touch points on the first dancer's
body. When the touch point is activated, the segment of el-wire closest to that touch
point is lit up, and the other segments of el-wire also flicker to simulate a wave of
emotion radiating from the point of contact.
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EQUIPMENT

The original design for our suit contained force sensors at each of the touch points to
detect touch and pressure. Light was emitted by coloured el-wire. Wiring will be done
with conductive thread to ensure ease of movement, and the system will be

controlled by an Arduino microcontroller in conjunction with Max/MSP or Processing.

FORCE SENSITIVE
DANCE SUIT I-I-l I-I-l Ll'l RESISTORS

EL-SHIELD

LILYPAD
ARDUINO

CONDUCTIVE
B  THREAD

RESISTORS
t—\ EL-WIRE
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NECESSARY SKILLS

We will need to improve our Arduino coding skills and learn how to use Max/MSP, as well
as develop skills in textiles, sewing, and circuitry in a wearable form. We will lastly need
to gain insight from real dancers and study their movement as we seek to make the
performance as poetic and believable as possible.

CODE B SEWING R CIRCUITRY K DANCE
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KEY QUESTIONS

We must consider how the light can be shown on all sides of the dancers and be visible
to the audience, as they will be moving and be in contact, and we don't want the light
feedback to be hidden from the audience

We must think about how to make the suit flexible for dancers - comfortable and durable

We must think about more advanced electrical concepts - how do we solder? How do we
change the current or voltage of a circuit?

We must consider the fabric and materials - does conductive fabric work with a flexible
bodysuit? How do we sew a flexible material? Should we use a flexible material at all?

Will the light be a fresh experience or will it prove to be a distraction for the dancers?

Will the dancers be able to see and effectively communicate with and be in contact with
gach other?

Will the audience understand that the light is being controlled by touch? Will this have
the desired effect of inciting emotional empathy from them?

IDEATION



PROTOTYPE

After developing our concept, we began to build a prototype for our dance suits
while streamlining the design. We moved from el-wire to RGB LED strips, allowing
us to play with flowing light. We also decided that both dancers deserved to have
a reactive dance suit, as this would create a more interesting performance.

PROTOTYPE DESIGN

PROTOTYPE PROCESS
PROTOTYPE SKETCHES
INTERACTION
TECHNICAL DIAGRAM
TECHNOLOGY
EXPERIENCE DIAGRAM
EQUIPMENT + SETTING




PROTOTYPE DESIGN

Qur final artifact was to contain two dance suits and many sensors and lights, but our
prototype was a single shirt using a single sensor to activate a single light strip.

INTENDED INTENDED FINAL
PROTOTYPE PRODUCT

PROTOTYPE



PROTOTYPE PROCESS

PROTOTYPE



PROTOTYPE SKETCHES

DISCOVERY IDEATION PROTOTYPE FINAL



PROTOTYPE SKETCHES

PROTOTYPE



INTERACTION

The touch sensor on Dancer Dancer 2 makes physical
1's shoulder detects this touch 2 contact with Dancer 1.
and outputs a numerical value. 5

o. '0 >

The RCB strip reads this (3 '
value and begins

to light up in
oredetermined pattem.

4 RCB strip ceases to light
up if it is not physically
contacted - the light
is a physical sign that the
dancer is being touched.

DANCER 1T  DANCER 2

PROTOTYPE



TECHNICAL DIAGRAM

LED strip reads sensor values from the Arduino and
creates light. Quick touches cause light to flicker,
while extended cause light to shine more intensely.

START

RGB LED SENDS DATA TO
Strip POWERS
GROUNDED TO

TOUCHES

GROUNDED TO Conductive
3.7V Li-lon LA . Fabric
Battery SOTERS ARDUINO RETURNS NEW.
SIGNAL TO Sensor
Battery sends voltage to power
the Lilypad Arduino. :
SENDS SIGNAL TO 56K Ohm
--------------- Conductive Thread Resistor
Power Wire
Ground Wire

The Arduino checks conductivity of the touch sensor. A high resistance
resistor helps to create the touch sensor. It allows the falric to detect
other conductive materials such as humans and return a different value.

Arduino Input Wire
Physical Touch
Main Data Flow

PROTOTYPE




TECHNOLOGY

3.7V Lithium NOB LED Siifs

lon Battery
Capacitive Touch Sensor
(Conductive Fabric)

Lilypad Arduino

56K Ohm Resistor

PROTO



TECHNOLOGY

RGB LED Strip Capacitive Touch Sensor
(Conductive Faboric)

3.7V Lithium—,
lon Battery
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56K Ohm Resistor
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EXPERIENCE DIAGRAM

o

o

LONELINESS EXPLORATION HARMONY

PROTOTYPE



In the loneliness stage, dancers are physically separated. The
room remains dark and their bodies do not light up. Both the
dancers and the audience feel a sense of emptiness and isolation
because of the pure darkness in the room. Slow, pensive music
will cue the performance to start,

PROTOTYPE




EXPLORATION

PROTOTYPE

In the exploration stage, the dancers begin to explore one
another through physical contact, which in turn will light up their
bodies. Dancers will feel the passion in the physicality of the
dance, while the audience will be mesmerized by the lights. The
music will escalate to echo these changing emotions.



HARMONY

At the end of the piece, the dancers find harmony and
completeness and the lights on their bodies will glow with fierce
intensity. The dancers will find warmth and joy in contact, while
the audience will see and feel their love and connectedness. The
‘ > music concludes to bring finality to the performance.

PROTOTYPE



INTERACTION

HOLD

A quck Top on @ Extended contact
contact point will on the contact point
cause the lights to will cause the lights

flicker briefly and
dimly.

to shine more brightly
and infensely.

PROTOTYPE

EARLY

Because the two
dancers are lonely
at the beginning of
the dance, their
lights will be blue to
symbolize their
loneliness and fear.

LATE

By the end of the
dance the dancers
will have founa
harmony with each
other and their
lights will shine warm
colours like red



EQUIPMENT

"

DANCE SUITS SHORT THROW
(COTTON/SPANDEX) PROJECTOR
| e =
00—t PIECES OF
0—-0—-0—-0—0—0—0—9 6 RGB LED STRIPS CONDUCTIVE
56K OHM
RESISTORS CONDUCTIVE
B hReaD
LILYPAD
ARDUINOS
REGULAR
AN THREAD

3.7V LI-ION
BATTERIES
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FINAL ARTIFACT

Despite a strong foundation for our project, we began to encounter problems while
building our prototype. Our conductive fabric sensors did not give us accurate data,
and our poor sewing skills made working with conductive thread difficult. Qur final
artifact underwent numerous changes, but stays true to the original concept.
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PROJECT DESCRIPTION

Inner Light is a modern, five minute dance performance that chronicles the emotional
journey of two incomplete people interacting through physical and social contact.
Lights illuminate on the dancers bodies as an emational response to their physical
interaction. Professional dancers Ashley Whitehead and Diego Romero are the two

performers in this dance. -
7
s
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FINAL SKETCHES
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TESTING THE FINAL ARTIFACT

| FINAL



EQUIPMENT

"

S-S

6 RGB LED STRIPS

56K OHM
RESISTORS

LILYPAD
ARDUINOS

3.7V LI-ION
BATTERIES

FINAL

DANCE SUITS
(SHIRT + PANTS)
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CONDUCTIVE
THREAD
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HOOKUP WIRE
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CIRCUIT LAYOUT

56K Ohm Resistor

Lilypad Arduino .
Force Sensitive

Resistor

b

Many of the wires are attached
under the suit in order to hide
the complexity of the circuitry.

.. RGBLED Strip

3.7V Lithium lon Battery

This force sensoris On ceeees**°°" The battery is connected
the back of the suit to the Arduino via a snop
------ connector, allowing the

The strips on the torso o
and leg can unhook, e
allowing the suit to be
formed of two pieces
of clothing.

circuit to disconnect
when the snap is unbuttoned.

Power Wire

Ground Wire
Arduino Input Wire
-------- Wire Under Clothing




TECHNICAL DIAGRAM

START

RGB LED
Strip

TOUCHES

QOUNDED TO LILYPAD For.c?
Sensitive

BN Resistor

3.7V Li-lon
Battery

POWERS

56K Ohm
--------------- Conductive Thread Resistor
Power Wire
Ground Wire

Arduino Input Wire
Physical Touch
Main Data Flow
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INTERACTION

Dancer 1 makes physical
contact with Dancer 2. (]

RCB strip ceases to light
up if it is not physically
contacted - the light

is a physical sign that the
dancer is being touched.

DANCER 1

FINAL

The force sensor on Dancer
2's chest detects this touch
2 and outputs a numerical value.

DANCER 2

The RGB strip reads this
value and begins

to light up in @
oredetermined pattem.



INTERACTION

A light tap on a force sensor will cause the lights in the area of the contact point to flicker briefly,
while sustained pressure will cause light to flow outward from the point of contact. As the dance
wears on, the colours on the dancers outfits will change, moving from colder colours to warmer ones.

TAP HOLD .
DANCER 2

FINAL



AFFECT

VALENC

The affective qualities of Inner Light change over time in conjunction with the narrative.
Below is a chart that shows how the emotional impact of the performance moves from
negative to positive as the performance wears on.

Ny :
CONNECTED WARMTH
TP —
T ——

SCARED

UNCERTAIN

DETACHED BEWILDERED
ISOLATED UNCOMFORTABLE
LONELY TENGE
PERFORMANCE OVER TIME
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ARDUINO CODE

Inner Light uses a large amount of Arduino code to achieve its lighting effects. To view the code in its
antiréty, go to http://www.sfu.ca/~blane/Final%20Project%?20Code/

FINAL



ACTUAL PERFORMANCE

To give our performance a cinematic feel, we designed a promotional poster and handouts for audience
members. The unified branding impressed the audience members and lent the performance a sense of
legitimacy and professionalism. A video of the dance can be found at http://vimeo.com/81780932

ASHLEY WHITEHEAD DIEGO ROMERD

INNER LIGHT NNER LT

BRENDAN LANE. ANDREW TS0, CHRISTIE WONG, x0 KEN CALDE

INNER LIGHT

WHAT IS INNER LIGHT?

TECHNOLOGY

THE DANCERS

ENJOY THE SHOW!
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PERFORMANCE
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PERFORMANCE
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PERFORMANCE
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FEEDBACK FROM DANCERS
“

b Bl RURCE S ENOUR o - MURE R SNn = C N G s

FABRIC AS |1 COULD LIGHT UP THE SUIT WITH OTHER
THINGS (BESIDES RUMAN CONTACT)

WASN T USED TO HAVING THE FRONT OF THE TORSO

UFF-BUUNDS FOR CONTACT DUE 10 THE LIGHT STRIPS

oUITS WERE AT FIRST STRANGE T0 WEAR BECAUSE OF ,,
ALL THE WIRES

DISCOVERY IDEATION PROTOTYPE FINAL



FEEDBACK FROM AUDIENCE
“

REALLY LIKED HOW THE DANCERS SENT™ LIGHT
10 ONE ANOTHER

o [ AGE SHOULD BE ELEVATED - COULDN'T SEE DANCERS
WHEN THEY WERE ROLLING ON TRE FLOOR

CURIOUS ABOUT HOW TECANOLOGY WORKED

WASN I SURE WHEN THE DANCERS WERE COMFORTABLE ,,
WITH ONE ANOTHER IN THE NARRATIVE

DISCOVEREFDEATION PROTOTYPE FINAL



THE END.



