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ABSTRACT

Lately, developers have attempted to explore
relationship between voice and visuals by creatiagous
mapping techniques between them. Hardly any deeetn
however, have delved into forming physical mappios
voice and investigating the relationship betweeiteyand
real objects. Programming non-verbal voice to aintr
inanimate objects has yet to be implemented in lhigh
interactive practical or entertaining applicatiombis paper
explores various ways of using the paralinguistic
characteristics of voice to control physical prdigsr of
objects in the real environment. Therefore, itddtices the
concept ofVocal Telekinesiso refer to the physical control
of inanimate objects via simple paralinguistic Vioicgut.

It highlights some existing applications that coube
considered forms o¥ocal Telekinesis It also presents
some practical implementations of this concept. dine is

to expand the scope of interactive media througiiogig
various voice-physical mappings which will exterelybnd
the graphical output to include physical feedbag&hsas
changes in the size, brightness (and other aspéctsor),
speed, direction, and height of real objects.
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Computing (e.g., HCI):

INTRODUCTION
There is a clear need for finding new dimensionsl an
applications for voice in order to impart a sense o

performance and expressivity to existing multimedia
applications and to augment the awareness of voca

technologies, which have hitherto been superseded b

thevisual technologies. Anne Karpf explains this énnts of

people’s daily visually-biased expressions;

“Expressions like ‘I see what you mean’, ‘I'll see it’,
‘Point of view’, ‘Seeing is believing’, demonstrdiew we
equate sight with understanding, doing, and reality
fetishising the graphic. And yet the uncriticataptance of
the idea that ours is a visual culture has seduasdnto
believing that the voice has been somehow supeatsede
even though new technologies, as we'll see, hakersed

its importance rather than diminished it.[5]

This need for exploiting the untapped dimensionsaée
has just lately been realized in the field of iat#ive media
and hence reflected by the recent move towards the
development of non-speech voice-controlled apptoat
This move, however, hasn’t significantly progressed
involve the use of non-speech voice as input tosgiayly
control inanimate objects in what this paper refersas
Vocal Telekinesis The paper, therefore, investigates the
use of the paralinguistic dimension of voice asrgut to
real non-screen-based rather than virtual screseeba
media. The term voice-visual is used to refer tpligptions
that employ the voice as an input and screen-basedls

as an output. The term voice-physical is used fer r®
installations that employ the voice as an inputl physical
alterations of a real object as an output. The lipanaistic
dimension of voice refers to non-verbal vocal
communication that doesn’t involve words, but may
accompany them. The employment of this dimensibn o
voice in interactive installations may widen thalre of
multimodal expressive interaction.

The paper starts by presenting a general overviethe
[elated work that the author encountered throughwant
research. It then discusses the author’'s implertiensaof
the concept ofVocal Telekinesis It also highlights her
findings and their implications, and finally disses the
conclusions and suggestions for future work in #ianapt
to lay the ground for future research on this topic

RELATED WORK
In 1878, Edison built thesoice-engine or phonomotor
which converts voice-induced vibrations, acting an



diaphragm, into motion which can drive another devHe
thought that one might “talk a hole through a bd#dt

"[...] I had made a little toy which, when you reditioudly

in the funnel, would work a pawl connected to the

diaphragm; and this engaging a ratchet- wheel sert@

give continuous rotation to a pulley. This pulleyasw
connected by a cord to a little paper toy repregena man

sawing wood. Hence, if one shouted: "Mary had telit
lamb," etc., the paper man would start sawing wbdd]

In the 1960s, Ihnatowicz developed two sculptu®aM
(Sound Activated Mobile) andsenster both of which
responded to soundSAM was an electro-hydraulic
sculpture consisting of a “flower-like form mounted a
vertebrate-like neck" [9]. When it detects noiss,
structure is inclined towards the sourcgensteris a more
advanced sound activated hydraulically-operatetptme.
Sensterwhich is around fifteen feet long and looks lke
lobster's claw, turns toward a soft voice and aiayn a
loud voice. It employs two input mechanisms: four
microphones which detect sounds and their direstiand
two radar transceivers which detect movements.

During the 1980’s toys such as the dancing flowet the
dancing Coke can were invented. These gimmicksa@on
a sound chip which responds to music or any kinslooind
and makes the toy “dance”.

In 2000, Dobson developedlendie a blender that
responds to a “blender-like” voice [2]. Users mafe with

it by generating blender-like voices. The highwer pitch of
the voices generated the faster the blender spins.

In the same year, Petersen and Sgrensen devefpies
in Motion [8]. It features a set of two chairs that vibrate
reaction to visitors’ voices. These vibrations dree the
two visitors’ means of communication while sittiog the
chairs. The louder the voice of the sender, theentbe
chair of the receiver vibrates. By transforming ceiinto
movement that is caused by hidden motors in thes stae
chairs are designed to link the two visitors ardvalthem
to understand each other’s expressions and votaliza

In 2001, His Master's Voice(HMV) was developed by
Kirschner et al [6]. HMV is a robotic board ganmewhich
players use their voices to move ball robots. Béks only
move when a certain pitch is hummed by the players.

In 2002, Borland et al developé&dont, which features two
voice-controlled suits made of inflatable plastic sacs:
“Each suit has two systems of inflatable air sace for
aggressive, and the other, defensive respgofidgg A
microphone in each suit detects each user’s vaicd,the
volume of the voice controls the size of the inflat

In 2004, Armand and Dauw develop€dmmotion a two-

In 2005, Roosegaarde developéd Pixe| an interactive
and dynamic wall that consists of physical pixelsick
react physically to voice [7]. When activated bgice,
these pixels move to display patterns or text.

All the above mentioned projects could be classifaes

voice-physical applications and could be considdogths

of what the author refers to &ocal Telekinesis They all

investigate the possibility of representing voideygically

by transforming it into a visible and probably tecentity.

Hardly any of them, however, employed this posisibih a

highly interactive game. For that reason, thehawut
introduces her voice-physical installations in thext

section.

VOICE-PHYSICAL INSTALLATIONS

Over the years, the perception of voice mainly as a
communication tool has led to the development ofiyna
techniques and devices such as record playerghtates,
and radios. The main aim was to preserve, reproduce
transfer voice as it is; an audible means by which
expression is communicated. The author’s instahat
sssSnakeand Expressmas Treehowever, are attempts to
considerably convert voice and transform it inteisible
means by which a real object is physically alterethe
author didn't manage to "talk a hole through a tbget.
However, the next paragraph explains how she wigs &b
a sense, to shout a coin out of the screesssSnake

sssSnake

sssSnakeis a two-player voice-physical version of the
classic ‘Snake’. The game consists of a table am df
which a real coin is placed and a virtual snakgeuted.
One player controls the snake and tries to chasedm by
uttering ‘sss’ and the other player controls thm @nd tries
to avoid the snake by uttering ‘ahh’. Four micropés are
used, one on each side of the table. Uttering’ ‘et one
of the microphone always pushes the coin away ftioen
source of voice, and uttering ‘sss’ always pulls #nake
towards the source of voice. Thus, players rumdotne
table to control either the snake or the coin. r8ying on
frequency detection rather than speech-recognitibwe,
computer distinguishes between the very high-pidcises’
and the relatively low-pitched ‘ahh’. The voiceygital
version involves a plotter hidden below the surfatd¢he
table. The head moves in response to the positiaiheo
‘ahh’ sound. A magnet attached to it drags the @dgih it.

The screen-based version efsSnakewas exhibited in
London (2005). It attracted players from differeage
groups, and allowed children to play with theirefrils,
parents, and even grandparents. Several playéoyeehn
the physical aspect as an opportunity to exeréiggife 1).
They suggested increasing the width of the tablerdter to

player car-racing game in which the volume of eachPrompt players to run larger distances. The runrang

player’s voice is mapped to the acceleration okkttric
car [1]. The louder the voice, the faster the caves.

bumping which the game involved, as well as thepiial
of some players to forget which side of the tabieyt
should be at, brought much laughter into the plasom an



entertainment perspective, the game was fun foreptato
play, and funny for spectators to watch. From eattical
perspective, such a game may direct an interastigéem
to performative extremes, with the human body atla
source of expressive input. From a social perspecii
brought people together; players who didn't knowhea
other played together and viewers who weren't ohiced
laughed together.
visitors how to play. By watching others play, ghgople
were encouraged to join in. The game involved lofts
touching and pushing. Players of the oppositeesgayed
the reduced physical proximity and interpersonstatice.

Some players felt that the coin was more diffitaltontrol
than the snake. The coin required a smooth antincmus
‘aah’ or 'ooh’, while any tone of 'sss' seemedaik.w This
was probably due to the ambient noise that waspitehred
enough to affect the calibration for the 'aah’ emibt many
surrounding sounds were high-pitched enough tcctaffee
'sss' calibration. Although the difficulty of mang the coin
is essentially a flaw, the steady pitch requiredrove it
turned out to be a useful exercise for the vocat€oa
potential training tool for vocalists and singers.

The high-pitched characteristic of 'sss', madeidky to

move the snake using other utterances. This linike

players to only use 'sss'. One player, for ingahad a lisp
and tried enthusiastically to produce a perfecs'.'sEhe
responsive movement of the snake assured her ¢hasds'
wasn't an 'thth'. Thus, it isn’t inconceivabletttize game
may be therapeutic to players with speech impaitsen

Some players enjoyed teaching ne

Figure 1. sssSnakea voice-physical version of the
classic 'Snake' game (2005)

As players succeed in targeting the flashing buthsre of
the tree is lit up. This makes the game more ehglhg as
players no longer see the already lit bulbs lightagain in
reaction to voice. To hit the remaining flashinglds,
players can only rely on estimating the requiredaton,
and on their memory of previous vocalisation attesmp

Just likesssSnakehe game brought many people together.
Friends and even strangers were helping the player
either pointing at the flashing bulb or giving thlayer a
cue to stop vocalizing at the right time. Shy playe

sssSnak@rompted both shy and outgoing people to play. generally preferred whistling, blowing, or utterifgmm’

Shy players generally chose to control the snakegu$e

voiceless 'sss' and outgoing players preferred tstgu
‘aahh' to move the coin. To further investigate fiictors

that affect users’ non-speech sound preferencesauthor

developedExpressmas Tree

Expressmas Tree

Expressmas Treis an interactive voice-physical Christmas
tree in which the bulbs are voice-controlled (Fe@). A
sequence of colored bulbs forming a zigzag is plawethe
tree. When a player makes a continuous soundbukes
light up sequentially from the bottom to the topeieding
on the duration of the vocalization. A randomlyesttd
bulb will start flashing. The player is expectedgenerate
a continuous prolonged vocalization and stop upaching
this flashing bulb (assume it's a red bulb). If thlayer
succeeds in targeting the flashing red bulb, &l belbs
will light up. Thus, the successful targeting dffeashing
bulbs results in lighting up the whole tree andnimg.

Expressmas Treexploits duration, a voice characteristic
that has hardly been employed in voice-controllaches.
Through user-testing, many unexpected virtues aodsv
were uncovered. The game turned out to be a goeatipe

in improving vocal memory skills and encouragingygrs
to develop a memory of voice duration.

to control the game. Outgoing players preferredushg
‘aahh’' or ‘ooh’ to play the game, amuse their figgrand to
attract viewers. Many players said that they stobp
because they ‘ran out of breath’, which is a common
limitation to continuous non-speech vocal input.on@
players watched but didn't play because they weoeshy

to generate what they called ‘silly noises’. Somed to
convince their friends to join in order to have tloarage to
play. In addition to shyness and running out afdtin, the
audio output was also a challenge. The sound béla
chime was played when a player succeeded in tageti
flashing bulb, and the melody of the “we wish yomarry
Christmas” carol was played when a player succeéded
targeting all flashing bulbs and won. Although thedio
output served as a reward and a guide to the playeas
annoying to some passers-by. The use of audioubutp
facilitates the avoidance of using the traditiodaisktop
screen, thereby serving as an alternative to sdrased
visual signals. Nevertheless the audio output cpokkibly
interfere with the vocal input and thus hinder tletection
process (if a threshold is not implemented). Thigals a
chasm in voice-physical media; through its fadilita of
moving away from the traditional desktop screen, it
prompts a search for alternatives to the on-scdésgiay of
instructions. Further research will ultimately &ita more
suitable style of instructions for voice-controllgames.



Figure 2. Expressmas Treea voice-controlled
Christmas Tree (2005)

CONCLUSIONS AND FUTURE WORK

The paper highlighted existing related applicatidhat
could be considered forms d¥ocal Telekinesis,and
presented some practical implementations of thicept.

The author is currently developinBlowtter. a voice-
controlled plotter for the disabled (Figure 3).o®ing into

any of the four microphones around/&cBoard moves the
plotter head towards the opposite direction. WieBoard

is a square board with a microphone attached tb side.

Although the author’'s work is mainly an attempteploit
non-speech voice, the employment\adcal Telekinesisn

the development of speech-controlled voice-physical

applications may also be useful. A functional &ztlon
would be a voice-physical avatar or robot that ie-p
programmed to recognize speech and physically asité
equivalent in sign language. This robot may begide or
located next to a television for the hearing imgair

The author’s eventual aim is for the developersnof-
speech controlled systems to benefit from her égpee
and for voice-controlled applications to progreswdrds
the development of voice-physical installations.

Few studies have created a cross-disciplinary cgewnee
between the field of paralinguistic vocalisationsida
interactive media. For this reason, this reseanthy

Figure 3. Blowtter. a voice-controlled plotter that
allows a perhaps disabled user to blow into a micdard
in order to draw (2006).
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