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““ | begin with an idea and then
it becomes something else

--Pablo Picasso
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Understandings and Reflections

What can be virtual?
Don't we imitate the real?

What are Vietual Worlds?
Whatis real?

v 20)7
Does virtual have to be 307 What is 20

What is 307



What are virtual worlds?

1
Virtual worlds can be considered as a state of activity

(In space or in infinity!l!)) that is formed by influences of
physical virtues or capabilities ))
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Interaction ﬁeﬂ'ﬂn

Human WMachine Interaction

O Action
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Intentions
/\ WMachine
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Interaction ﬁeﬂ'ﬂn

Human Virtual Interaction

O Action
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Intentions
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Interaction ﬁeﬂ'ﬂn

Human Virtual Interaction for g




Interaction @Bj'iﬂn

Human Virtual Interaction with sound based virtual worlds

O Action
Virtual Action has

Intentions i
and goals / — :
Z\\ to be sound based
Machine




Interaction @ejv'ﬂn

Human Virtual Sound Interaction for Z

Yalume:

rute all

Adyvanced ]

Gesture Real Virtual



Understandings and Reflections

What is sound?
How is sound I roduced?
How and when do we Act?
Dossible Interactions with sound?
730@ gestures to Intention- Action- Jdentification
pm&/uce Sound

How do we /om&/uce sound as

humans?



How do pwp[e interact with sound?

Human Machine

Interaction

Presence of
With Human Body Human Body

Only

Human Body
acting

On a body

One Object
Two objects Interacting interacting

With each other

Both Objects One in control One in control Object making
in Control Ofther Static Other in motion Static Object sound when
Making Sound you perform
action on it
Covering it ~_Scrafching it o
Touching it Dropping it

Holding it Rotating it Shaking i Breaking it

Deforming it ina i
@@ 9 Deforming it Thiowing i

3

Sound based Human Interactions



Observing Peo

At Blind Sehool

Role of Sound in their Life \ylllllﬁ’y on l% 100 &/ ¢ &[9
Touch and Smell very impmﬂfanf

Difference hetween artificial sound and real sound

Cgmpufelﬂ is not a visual device izfsjm'f a virtual sound world

Sound of Silence, Proximity of sound, motion sensing. Honks, ambient sound, mixed sounds

Focus of attention on one in frresence of others

Bunch of Kids W/ﬂyinﬂ Blind Mans Buff

How a Blind Folded, foerson behaves with sound
The game needs tactile p/w' sound inpm‘,



Concepts of Virtual Sound Spaces

Generated concepts for virtual sound worlds

Selected 6 Cancepz‘y

{ \S’pa tial Sound Based Chat Rooms
2. Audio based games using spa bl
3, Action ~ O- Sound

4. Play with Virtual Sound Ball

5. Material -O- Sound

6. Ambient Sounds



Virtual Sound based Spacial Chat rooms

* Hello there
wats up "

Users can place
Sound markers

- Arow Keys of spacially o
computer can Virtual Sound Space with navigate through
' . . . the space.
be Used for multiple dimensions
navigafing the
Virtual space TN -
S : ﬂ :
S ' 1
N v

S “mm=®

S Direction
i Keys of phone
can be used for
N 3 , navigating the
N F .
The user can - - Virtual space

move around Virtual

: Voice Virtual
in 3D space Identity Voice
virtually Identity

" Hithere ”

Different Ambience
can be selected for
eg. Indoors or outdoors
fo create ambient

Using predefined
ambient sounds an

atmosphere can be
created to have
voice chats with
Spatial feeling.

E Cross Media Integration




Audio based games using spatial sounds

The Game Challenges

/ L5a
canald

Number of Sounds

Spatially Placed virtual Sound .

The aim is to catch the sound
or reach the virtual location of
the sound

S

Human Posifion in real world

Navigation can be

Navigation can be :
done using

done using physical . .
displacement. e

direction key
gestures




Ambient Sound Enhance

Chirp Chirp

Scan The environment
for available sounds

The sounds will be listed
as separate sounds

Environment has many
sounds mixed together
In a complex manner

Select the sound you Enjoy the sound deviod
want to hear with more of the ambient and
clarity other sounds.



Action - 0 - sound

Based on or actions in the real world sound could lbe produced in different
co-ordinates of the virtual world. We can activate existing sounds or place

new sounds

Spatial Co-ordinates in the real 3D space will be
mapped in the virfual space and hence the sound
will be accordingly produced as per our acfions.

Dance - O - Music

Orchestra Mode

Human Body can have mulfiple actions
on the basis of which we can activate
existing sounds. This can e pre
programmed or may be dynamic.




Play with virtual sound ball

- An Imaginary sound
ﬂ pall which does not
| exist in the real world

The sound can change
as per distance and the
lbounce.

The sound will be as
per the material the
ball bounces on




Material- O- Sound

Two Objects of the real world will sound as
another set of objects in the virtual world.

Virtual Identity:

Virtual Identity: Glass jug
Hammer -
<
- j
= You can also Directly set
O your hands as objects and

O ] ' . _ \ R \ hear the sound on clapping

Real Identity:
Wood

Set virtual identities

Hear Virtual
collision sounds
as redl

Every object has a sound
depending on the material which
 they are made up of. When objects

=k

~collide against each other they
collide to produce distinct sounds.



Selected Concepts

\S’/m tial Audio based games

Spatially Placed:

WMaterial Sound

g
-

-

Virtual Navigation Virtual Identity: Virtual Identity:

O e
O

Ooﬁ a

Real Identity: Real Identity:
Wood Stone




Understandings and Reflections

Connection of space and Sound

What is 30 sound?
How is 30 sound Produced?
How do Materials pm&/m’e sounds?

History of artificial sound pﬂOﬁ[ﬂ’ usimg sou nds for
memﬁ@ L%inﬂy
30 Sound ”/Qecmﬂ&é'nﬂy

Rinaural 7—/0/0/960%1’05'



Generated Scenarios

Flp/a lication areas with Scenarios.

Interactive Spm‘ia/ Sound | & 4
\Soz%ﬂ/'Cﬁ l%ﬂ \370011’}&/,...21 Game ATl S L S
\/l'i/'l[Mﬂ/ 7357}&/ Mﬁmj' Buﬁ[ A Game

L’l’émry \S’emﬂcﬁ Nm@ﬂ ton... z(/opﬁmﬁon
Virtual Sound Trails... Application

Material- O-Sound L e
Virtual Material Sounds for Prototyping
Makinj C/ﬂy 0@"901‘5’ real



The Final Cmflcepz‘

)

Virtual Blind Mans Buff



Concept Sketch

______ _.'. - =" - I______—.
{Iom S‘rondingI Tt T T | SHHHHHI I JCan u hear I.
| here | - | I Ime |
I | : : |;7/«-——-' ldumbo..hehe |

Ly e

Access can be
using different
mediums

g Oﬁ//o»

Location
Virtual position .

of participants O>> Blind Folded
O Person

gy

Cross Media Integration



Studying The "Real” Game

Two types of p/ﬂ ers:

1. The Blindfolded Person..
The blindfolded foerson whose turn it is,

2,The %zm‘icipﬂnf
Derson to he cmgﬁf

Their Roles

1. The Blindfolded Person: (. The Participant:
Listen to the ﬁwﬁ[ﬂ around 7o ﬂez‘ attention of the pﬂrﬁcipanf
Nm@m‘e to the ﬁwﬁ[ﬂ to be Cmﬁﬁf To move around and fiy not to ﬂef

Check ifﬁe has reached the frerson ond cateh m@ﬁf



Understandin

All Sounds that we experience in real world ave 30 Sounds
Most recamﬁnﬂy are not same as real... fﬁey are flat 5);

Surround Sound V/s 30 Sound Role of, frinnae of ear

Research Started in Bell labs 1930

Reverberation

Azimuth vs Elevation

Head Related Transfer Function



Factors of Spatial Sound

We Perceive \S’pﬂ tinl Sound Due to 2 reasons

Realization of the swraum/inﬂ space e

Environment

L3
*
.
*
*
*
*
‘e
*

Realization of the source of source of sound i.e. 9
Distance from source (

Spatially Placed virtual Sound

anem'ify/ Loudness ... Specz‘m/ Content........ Reverbation Content....., Caﬂm'ﬁve ?ﬂmi/mm‘y



Basic Modes for sound based search

Indicate
Roundary area
Wﬂi/'l’} gOMl’Méﬂ/y Cross émm&/my area
Y —————— 2 .
Area Crossed - ) Ve Wﬁmj mode
Cﬁﬂnje Direction
Click
Check if reache




Gestures for Modes

Nm@ﬂ tion in Sound- Spﬂce

Moanual Wﬂ/ﬁ Land Expreﬁ'im Cﬁcé
Foot Tﬂp

\ /

C ﬁec@'@ ifiﬂmcﬁe&/




Detailed Interactions

Virtual Blind Mans Buff

Game Initiation Do

Rlind Folded foersons Interaction

Other ﬁm'ﬁcipﬂnfy Interaction —
/

HOST GAME

Phone Book

Chatbox

AN INWITE PEOPLE

+ . O / \CHATBOX

PHONEBOOK

OTHERS
————1>» POSITIONS = )-—
DIRECTLY O O IF SELECTED O O < ’O Phone Book MSN MOBILE
CONTROLLEDBY | > CAN BE SEEN + e N
UsErR Ananaya — a coolamit_420
Abhieet
THE PERSON Abhishek I | A ko222
O O O WHOSE TURN Adiya A rnon
> ITIs o
. . |y A:k cxl/ ‘ Hoopdunker
M A ropiai2s
SELECT INITAL POSITION THE PERSON WHOSE TURN
INTHE VIRTUAL SPACE. IT IS CAN ALSQC BE SEEN SELECT NAME FROM gﬁﬁﬁ_c;r:f;?z SON FROM

INTHE DISPLAY. PHONE BOOK



30) Sound based Interactions

. Sound source and listener constant

O &

Listener

Sound Source



30) Sound based Interactions

2. Sound source mm/inﬂ ond listener constant

_——_——~
’—— “\
- y,

O &

Listener
Sound Source 7

\ ’
—————_—



30) Sound based Interactions

3, Listener moving and sound source constant

Listener



30) Sound based Interactions

2. Both Listener ﬂm/ sound source ave moving /—/

>



0 Sound based Interactions

&@ﬂ ested Pattern in VB MB

Wﬁen a pman moves his or her pom‘mn there needs to
ée some kind of sound distinet to him or distinet to the
actof frosition cﬁmfye in itself



0 Sound based Interactions

Motion of the foersons in the virtual world needs to be unitary,

i.e. One pem'on should move at a Gime, which can be mm/e

ﬂufamaﬁm@

@ One frerson should Jpeﬂé at a time to
avoid over /ﬂp of sounds at least in

Lower levels




0 Sound based Interactions

@ Environment selection and
reverheration shall ﬁe/ﬁ the
blindfolded frerson track the frerson to

he cmgﬁf The blind folded poerson should be
allowed to speaé too hence a//owinﬂ

him to iden f@ his and others pw'iﬁon

Sound Jeons can increase the sense 0][
direction




Required technologies to implement

Real time 30/ spa bial sound. syn thesizers
Motion cap ture using inertinl sensors
Can interconmect sound based networks

Can be imp[emenfe&/ in mobile pﬁ(mey with hands free and

two channels



The scofpe in &/eyiﬂm'nﬂ for virtual sound worlds is very ﬁijﬁ
A different ﬂppmﬂcﬁ is needed from traditional interface &/eyiﬂn

37) sounds has many ﬂppﬁmﬁony and can be wi&/e@ used in todays mobile world,
An architecture for me‘m/ sound interactivity and interface needs to be studied and huilt



“Thank You *?
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