ross — Modal Parameters
and Approaches

Considering pomsocdali liinti eersa cotfi caxsolsisn
environment, with perception as

Bachel or thesi s of Sonol ogy,



Abstract

Il n t hi s papcoss-modalinteractionstbieg avteeen per cept ual mo d a l
bet ween sound and i mage, and to a | esser exte
How these interactions can be manipul ated in
Il n order totdamynwerndt miss pppuens of departure, te
mod a l phenomena are examined. Derived from th

experi enmedgatancetesasd ¢ 0 mp approathesb o at hese par amet
consi deerxepde rainme nt e dntefacdssaand Fti mail t yi nf |l uence on

interactionswvasdabthepeaudiare investigated.
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Introduction

Il n t hi s papcoss-modalinteractionstbieg avteeen per cept ual mo d a l
bet ween sound and i mage, and to a | esser exte
cr ensosd a | interactions to be interactions on a
senses boeuroprreg caehsgs i thntkge br ai n. How these intera
artistic practice I s a central question in my
of departure, in the first eMoamthem,o meamxat arreel
examined. Derived from this academi ecmodeaslear ch
parametersa nd Cc o0 mp approathesb o at hese parameters are con
experi mented with | n irtehfaxresa ® ¢ o ihfldleucahnagpat eorn  tFh en ac
the interacti oevniss uaanld aostpheecrt sauadrieo i nvesti gated.

academic and practiixemwtassaldl,y whtiicrhull athiompe.

Devel opi ngi smalaulda mg u aEg eO AlbAeAcOelb assbbed and i

integr al part of it st evront agboua lasr.y Afst eorn eh aovfi nngy
applications in code, | started experimenting
i n i mage and,seem a swayn,otchaenr bmeet hod of expl ori
enviro8imeane .t hen, | have atetnemp@mtted tmateo mkil n d
modal i ties into works in which | aim to give

from a pri mar induascilkedle@we, vemy knowl edge within t
not necessarily equally develwipseuwall Aghteecaeerdea v i
aware that when working with two modalities,

(sound), modality 2 (image) and the relations

not be static. This papers ionfv eesxtp rgeadsseiso ns ownet hpi
relatsonshinp

Audio - Visual Unity

I n psychol ogy, the neurological process of | o
recei visnegn snowlyt ii mpAOEOEAATI OAHAEAGMOEILIZBA)L8, Thé
common properties, are propeaitfiies gédmge ,d os noh

smoothness or inten&b®y. (Tabehhamp@QR@BAILS&i |
POl PAOPEAO®rding to psychollsBiBlitmah.sJ pRird socam (ce
modal wverificatioom twiiet hdiifnffeorrenmatt isoenn sfers and wh
match, we generally perceive the mohdradu g h ceust at
text tACKMHOOAW: IO EDd) used to describe the per
single event.

l't is this search for common properties whioch
has been omnipresent dcoPommetrlti adt mpehb@RAalceand i m
(Taberham 2018, 174). I n figurative contexts,
termed ‘' micKalye moakm+h@ll)8B.,, more abstract wor ks,
be found. Whil e researadi omgalsliowrstesmbbloed tip a



deschiilsedri cal techniques (Bfibasyrklubluen gti2B D4 n

technical l i mitations, the correlation was no
Neverthel ess, maxnmegs ocroympaerltilwonrgk smuantd creati ve
attempted to unify the two media. | moe edasitin ene
where both advances in analogue and digital t
explorgi omghof usolwa Xhapmlanenmaegearti sts, who ha\
influenpiealswmommak mygre Ryoi chi Kurokawa and RyoO]
visual artists have a background as @emposers
appears to me to have a musical foundaaloani w
their works, iIis a source of inspiration.

r#/ . 4 bandl. XOOT 8 £l OO

There arevitswoalauwloroks which are mentioned t hr

my research. While the topics discussed in th
these works, they play anarmpbasaedt onobémi Bat
and i mage material and encompass influences f
scidgncda i on (books, f#I md( MM viidse oa gaenglsegnce

wor ks i n which lertcreipetdu atlo uancihtiye vimee ntthheonped ab o v
i mage. This work raised questions regarding t

encouraged me to think about strategies that
i mport aen,t hfoowe webri,OA Al tT [t AveO Addd AMIOc hled4 1 )Chi @al I( s
the audiovisbelt weemnt tréeemaimondWit i h i else t er m

ET OAOAT 1,1 AIAORATRADO necessarily suggesbuhgt hhat
a |l arge part of the common pr open tAiGd( Qo2 OtPh e |
attempted to i mplement ttelsits tihret énaononmrse otf edime ¢

boundaries and wor kidigd wti tihs thy nf iarrgti sunicfay il rye
focusing on creating spewibual depvoaerongesi ang

perceptual Miainggt urbanpga@asameters, approaches an
paper are expéAOoéwiEecdh@wibteh sieren as the practi
research. This work also serBaedied orimy edgimeay., pf

met, #/ . 4wads Ya dtADDiisEoO@er to challenge unity,
creaTleairéeour specificAOOmdmed@csmp awmmatnidi sargap «
referred to.



Cross-Modal Perception

I n this chapter, i deas, experimentsaanrd resea
di scussed. These papers contain concepts whic
primarily originate from branches wimulHtni psyc

mo d a l prampme 1t thiee ptot eesnd iparlofeorrc 1 ensas d lo igretnemr ad tei
Possi bl esafppt hesad¢e i omaracteristics as paramet e

Cross-Modal Phenomena

“Synaesthesia”

Cromocsdal phenomena were already of interest tc
applied them to a number of previous wor ks in
the form of flashes and pulisesnishafilxaed omesdi a
pul ses? FIl ashes temporarily overwhelm the se

bet ween modalities may beco@wdAftlhdr rfdda.s hT hien piun
the other way arhiusdis A whenx atngd eawdi tory pul s
sequence and the first is accompanied by a br
be pertcoegiemvehdelm t he second RAIWhet( Sanltteare s s1 Ime
of entangl ement that occurs at this very mome

can bring about a kind of perceptual ambi guit
perceiver. This il 1l usionar yy filnadsuhc ecdo usl ydn abees tsh
‘“crmedal |l eakage’2 (d%)adIrt erackX0bI, a2b®etter term.
am referring to is in fact not true synaesthe

(Wi ki pedia 2020)i,vebstal mdroeg m ioke sy nlmest hesi a t
in varyi hg a@edrees.this experi encesensationhingdt i nc
perception. According to JoB2¥33@). sWantseartwioornt hi s( 1wah9art,

r@isared perception is the experience the brair
with synaesthesia is that a sensation of one
2011, 208) Thi s p he neoxnpeenro ne nceseyndh abeys arscem @ s | Uy d
right conditions, suchpraesv itobuestliybd hUendfioa nt aurnya t sed ¢y
conditions -mmond aMhilceha kcaagpessoccur cannot easily &
reliable endegbdta bempossii onal par ameter.
The adjective “synaesthetic” is often | oosely
registered by the brain as oneQXAEHESOOhMEo OI &O&d,
describe this mpaesntometnmion”, @sent diyns mi sl eading
condition.

Cr omsosd a Modul ati on

Cr omscsd a modul ation is a phenomenon which i s &

from synaestnhoedsaila |(eoark acgreo)s sipro stulraet tiot tiwmwp Imeas
| atter only concerns o Medulationoif c o n“el eaek sc’e pitn tom
sensatio when i mpulses from both modalities

n
occurrence. Onpeerecxeapnpul ael opfh etnhoinse n-oAr O GE, whBAA A G



which happens when the visual i nformation fro
speech coming from that moyt2l0,100)lni @ modelbatid
demonstr etfddecqguivted y. A mouth is shown which a
however after a number of repetitions the mov
produce the sound “Fah”. The change is also p
no alter. This effect often occurs in real [
a clear i mageTh®Ww McpedkaebD20). specifically r
visual i nformati on c¢hangeasgionuerd asuerbadl n tpoear cseoputnic
visuals. The reverse coul-gdemaretni cal sou rbes iinmmafglit
|l ndeed, an experiment by Berger & Ehrsson (20
di scs which odieadamalbrmevdmentn ias a good- demort
mo d a l modul ation, these discs are perceived a
each other depending on the sound (or silence
synchronous to the intersecting discs, they s
di fferent sound is played (or none), often th
given to the participant bedsulet d.he experi men
During the remainder-modat himedaoah ap t-neondsaoltivih € hi or
properties wil.l be discussed in which one mod
these modul ations coul d potethd i arld yt b ea paue rptoasi
How this may be used expressively wil!|l be con
to note that interactions do not only happen
aspeEtOElEdse modatléennsgietsy dheaimmone for example
pitch of that t oxn69)(,Nutehhiod fi 2,00Mgwewvedr a subj ¢
this paper.

Synchronicity

The foll owing definition of'tthdiemuletrannesymns ho oo
events which appear significantly rleéxnitead but
2020he perception of synchwodetiytydyi beuwsed mo
psychology, neurogaiececei maimda tdored amamy i nter e
been carried out.

Synchron8essbulti mpul ses

Chion (-63)94pr 6Boses t hnehitcehr nh e’ seyxmpd ba| énssij @ ‘isn it rhge
sound and i mage when they happen at the same
sound events, which, wAelAgeboméineld,wouhrdeai gu
often be thevicasal we vhhanraps dawtiottahc ka asnd short dur
seconds) but not necessarily with events whic
the image of a glass object BAédUogndnovewl dviee |
accompanyikneg tihte twohomhee be perceived as one. A
instance played simultaneously with the gl ass
causing the murmuring, even wheinssdlarpgreap en tmiu
pay an i mportant r ol e.t hTahiemaen si sh,a vheo vae vsetrr,o0 nngo t«
sound and i mage when they happen synchronousl



Il n an article by¥Y6>P.),Neswprafiffi(c2 ®adissienshb®y |yl § mphud

are discussed. These cells do not respond sig
stimulation, only to thetgombuhdtpant!| Vhiegspta
mentioned above to connect modalities. Neuhof

out by Wall ace and Stein (1997) with kittens
at birth ans event lmaé¢ MnMQudanps did not r efshposnd
suggests that the cells may develop with perc
be present which could i-snphyothat mpueaspetrceype
ti me (Neuhef6f9)2004, 249

Window of Multisensory I ntegration
The time frame in which the perception of syn
mul tisensory integration happens Tohui nsd tsienvee rfa
hundred m{ Bperseeo&dBHAi1Ir)e n20 @A, ity there is a
di fference between the arrival of auditory an
reasons for this; thiamstslowndl i gvihti cthr anea@alns ft aat
away, the sound is considerably del ayed. Seco
is slower than the mechanical tr ansdoulédt2ilgn of
Thi §ei sewason that over a short distance we ca
(Ghuntla e38)al .1 20deinel3&l, i f an event occurs
del ays are equal and i mpul ses nier.onMobsott he vneordyadl e
events are, however, experienced closer or fu
synchronous (Spén®21RlI fSqgaun re 2003,
event happens further A Neural response to stimulus cator
the window of multisaée o y‘ 11 fts
in time and expands sl Sﬁmums'l | . this
window can move in rel i Tme 7ce o
event and thus adapts Auditory | ,} ’ i me
it takes both ®ioldaaiet stimulys === —
(Spence & BHARiIr)e t 2 0 Gt3qi Wide window for
note that this window [PUEGRon BRaURn Tning
ending points in time B e | 1d v
stimuli. Due to the te stimuli __ l_ >f th
window between sound a S
audviosual event occurs Auditory ; I i s
slightliyn dedmaperdi son wi ™ e
asynchrony wi || be per Moveable window for - han
when t he sound i s del a multisensory integration - e 20
51921 )Apparently, del ayg Temporal
intrusive than del ayed ventriloguism sens
because in the phygyea car Visual
event far away, the so S"mu'”SJ:'—---j I B ¢
occurs that the sound ‘ 5 you
before the image does. Lo i

Current Biology

7ET Al x &£ O | Ol OEOAT O0i ouU EXOACOAC
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Material Properties

“vision is a useful modal ity for understandin
a useful mo d a liintgy iftosr iuwnn dceernsatla mpdlonp etrhtiise sq u oftVea
surface properties odA@abOsrd etchte cionutliedk Qe E ghdr eony
The situat i £AtAR enh ama toenrei aclane i suax t 8 tleonoukhiinagy dasnbd
|l i stening, is to many a familiar experience.

Al t hough | found artidlmag ediasuwreadcnignlteersad tbil el
di scover any textvs suallatiinngeggtrattiltoen awmditext ur e
Lder man 202B)u.dRi@Ou al i ntegpatceptianmaser hawe
in a study by Waka Fuji saki (et al . 20214) 1in

perception of the materi al propertied hafn an

[
i magfe t heA orbymeltcdarsour ces have written about t hi
of these are thEe@bieinend ferd MA 4BAGEIrA isUAN Shob
4EA | AAOA poOA O A EETATh U ACCKE o Bisulas of t edh ibreen
cinema to emphasize or exAggefraltoetsamdidse rtihaalt crhe
t he materi al properties of an object involves
modal ities interalceveelnpadaodheigdigngeddgmnistoimee of t
ot her phenomena mentFiugned kii.n etthias .c Raplt4er

Mi chel Chi-an7)1894¢gesM@A QA EUEing Ot Ai Eb AGAE
materiality in Isioumdt lpermneptt iiomMpoERtbd&rOtE hfea stoam

According to Chion, the presence of more indi
more tangible. *The materializing indices are
material conditions of the sound source, and
production’ (Chion 1994, 44). This is an int
woul d suggest there are hers seurrce ppgriomer tFioea

the |l evel of the ampl it

1
ot
ude the steepness of
ti mbre of a sound also aff

ect our perception

Embodied Properties

‘Some musi cal gest uuneas mqiooastonsthat produce theam; raviedlingt h e
the tactile physicality of their source. Some musical materials directly encourage sensation and
enact t(Mera2016,d5172).

The terminology of concepts s urirnotuenrdcihnagn gbeoadbilly

makes it harder to define them. A distinction
start consideri ng -\t ihspsa| apgedhpea rpte redse pgatsiua@riu d | @ f
movememadpdrnyts, -mmodioh.self

Tactile Properties

A £ 0~ A N

The OAAMEflArs to the feeling of touch, speci fi
on skin (Sciencdamnge 20ht)t.edT hwi g Fssauinmghhn vood maoer i
ci nemdh dhance clubs, the | ow frequency vibrati



only produce vibration in the air, but also v
This can be used to ewhanuad pbhuysiradlaslmicteyn ocfo uannt
auditory and visuastosmndmusidi Fbessee DOrihér a

Proprioception

The term proprioception has vartyhemgsamrde ntihtato
perceive the | ocation, movement, anHdla@ex.ion o
Al t hough tthhe nelrant eaddexperi fmemals| et owt hef @b s
audition of Dbodily movements and alrfel@ihauEh O t
information may still be useful for future wo

I n a study(,etR.alMTIBR®Neld | FGDE ©e 5 ROOT & ©®s i n

t hssuppl ement ary motor @&reda eowfedt e lerxaisn wWhirc h
motoricThhese omsurmasp oAOBW I&he owner of the b
I AOAOOAOEThle@e same actions, carried out by th
(bodily) movements can apparently trigger som
movements are performed andon.hufsn octrheeart ee xap eprrior
suggests that a sound resulting from Kolkleen ai
et al. 208P@t h8#6Gese experiments were carried
activity has been found in humans.

Se-Mbti on Perception

The percepnoitarmnofi ns élufmans i s determined by mu
t heAOOEAOQDI AOI @uQ®Aly accountable for tahisenaswary
system that i svirckismgnesurblber d@iomr wirtoh i nf or mat i ¢
and spati dl (dNreiuegmotsatiieort i fi cally Challenged 20
Di chgans and BoOdpat iswu&a,l 335 muli can intera
vebular system to cmettent hBi chdgass oandofBsaehd:
seeing clouds move or water stream, but perha
movement. For instance, by simul atingutdiua@l sou
OEOOORAdri ences may i mdu c¢Reonalne ridd aissti eorns oif n sweil rf t
instance can, in my experience, give the feel
of speed can be prodauceag¢gi dy maveombhitnani o¢meofi
sound of Trhues huisneg oafinotdhael s emonvlimeinnd ssed& i n mor e (

Spatial characteristics

‘“.the wusual distinction that visiantgiaypwes lus
mi sl eads us into thinking about vision as a s
(Handel 2006, 5) .

The representation of external space, l'i ke te
mul ti pl e sems.esspiant iocaur ibnrfaor mati on i s col |l ect e

the other completes theo6“4u.dcittuircen’ f(oNre uihnosftfa n2c0e

10



visually hidden objects and vi Ai dre fdamr p‘eexppepqpd
of space between seeing and hearing which sho
t heear so nendier e c(twiotnhala fTrha retea lc olmiceegp)t.s whi ch may
audviosual percepti on an dositienpdepths @ midveameritiom of s p:
Euclidian space.

Position
Il n static situations or sitwuations with gradu

consi stently determine the perception of the |
( KnudBraimrd®&9 954 3)L9 NeuhoR264)J2004es288Be exampl e

situation in movie theatres: theat oltatthenl odai
the | ipsrbomnt movi egoers rarely perceive this
sound at the actor’s mouths. This modul ated r
“ventriloquism effecand (OxlfpyrihalRpémrs einftet h 0@
i nformation are within certain boundaries. An
position done byl4Q. HvhiFkcihs hienrc | (uld9e6d4 ,b 12 ndf ol dec
people, showedfohdedwheathbkrially sighted peopl
people. This implies that the modal ity of aud
positions by having had vi seuaarl$ tiemxtrpeenreine a cteh aat n dn
sensory impulses are partly-26darned over ti me
Depth

‘Dept h perscetiphgaubailni i ty to percdi men@He rmmdr Itdc ei n
di stance of an object’ (Wi ki pedia 2020) .

As well as initial temporal delay, perceiving
vol ume and possiblesrafbecdi olnat fobmesur f@pt.
complicated process and can be subdivided int
which is derived from a single eye, such as a
derirveend &8 combination of both eyes, such as st

comparing the two different iThaeges|l fumemrtlte se
space could also be considered tonkaened gpit dhee
to the walls, ceiling and floor or the absenc
gives volumetric size (and thus dist-homaehi mas
Maempel and Matt hihas hd @nrtesyc hc o(n0 u3d)edi nt hwvat whe
does not match the optical room size, the par
Again, the representatitoorwanifdsssphcempaebkmesto b

emporal shifts in the perception of synchron
reviously ment i ommEldAlixn Bt O BGOUME) H ddiiCaORA DEa T st
i stance of an object Iinftyendeguthbhti parwhpth
s whether i1t iIs possible to make an object a
araco and H4&462) safNgedar,tHBHI question ‘aiundiaon e
i sual asymohrucrei eas schadf tp in the apparent si ze
change i n p&€oosi dedki dpigstsd rhd &’i .a swiasnu alu dg aeor am
il be discussed in the second chapter.

soy<T—aoT H

11


https://en.wikipedia.org/wiki/Visual_perception
https://en.wikipedia.org/wiki/Dimension
https://en.wikipedia.org/wiki/Three-dimensional_space

Movement

I n t he movoebmeenctt oift sanlr o itahmpte avrissu(al st i mul i h
Perception of auditory motion is modul ated by
modal i ties giowe ionpfpoorsmantg omot it he vi sual -el emen

Faraco et3®6.)Ua@@2, certain circumsthamweeert he
change the perception of the | ocati oh0O®F) .a st

Repetitive exposure

During the creasuah o6f xand aedi at phmeelcies dxp ocosfe

tobhe same small section (or sequence) repeate
experiences t hi d essesctfiionm.lfi kre.dd4,!vidodise e aonfp | e, |
that slight discontinuities in time which | p
members of the audience. For them, slight (un

sonud were experienced as synchr onaduse, fwmerckd lhee

first time. The repetitive exposure to this s
sensitive to timing of that par tfircaueari ns emhu ecm
synchronicity is perceived seemed to become s
in either image or sound (or both). Unfortuna
section for the fiedsexpiemeeagai couTlle alowever
making process, maybe by exaggerating any dev

Immersion
Il n this text | wild.l use the term i mmersmon to
possible of being at the | ocation where the s

Si nCc ea sGri ededde d threeg e hehter bediethi on ofpamaesénted wud
moving sounfalandr i-282)ER h(idsOOa m toinmu Wehset awittitrst s
such as Riekhpedim@dthed i ghting and staging to

towards the stage while also enveloping them
(Salter-22Q)1, | ®Zn@ osit hm si day an i mportant fact
Video games, cinema and dance clubs are al/l e
create i mmersive environments

Presentation Situation

When wor king with peirtceipst ucarlu ceinatla ntghlaetmetnhtes ,c i r

is presented can i mmerse the spectator to a c
mo d a l i nteracti omnvsi.sulafl as epqgauretnicceu liasr eaxupdeiro e n c €
interactsbnenfpavei mpact. A dark, silent space

t heref or dntdeenssiirfaybilneg t h,e wsiotuhn do raingdnh ti nialgaed tpe & of
emphasi-medatopdenomena by overwhelnmi ndpet he se
perception of other stimuld. present in the ro
gives a tactile experience and can be used to

12


https://www.youtube.com/watch?v=dQw4w9WgXcQ

mul tichannelcaampsak drl pe ttawpdii mmeres e Itfhda he goal

spectator the impression of being in a credib
sounds from behiindesisndeae aitn oaany hnesalis the cas
an acti voer fiufnctthieoyn j ust project sound which i s
idpoint of consi de®B8®&)i onmkeGhitdre @di1%24 nc&5 on b
‘“passive’ offscreen sound in cinema hwhere ‘ ac

spectators anticipation (such as a character
that stabi whs e htllseonibneageceal (l ed at mospheric soun

Distracting Density

Anot her asammect akkBati nto account 1in thevimakalng
piece is the balance between the complexity o
changes in density of information overati me o
contains too many changes in information over
domi nate, which may di st-madal tihet en &evteir o i $ olme

13



Parameters and Approaches

As mentioned inlAPOIBEMO@bwdt ingn ,f oirn expressiv
i nteraction between souwndduanbe rmodpgpkentetetss t hi s
derived from the academic recsemgictelriendi it he dprse
whetthreese parametets adapfaipped pms diit el aldolrCking Al oD

Some practical factors will also be reviewed,
vary (i f appl iecesrlddi ) deThe ngar dmeaitr categories
the previous chapter. Thestossedategories of
- (Asynchronicity

- Material Properties

- Embodi ed Properties

- Spatial Characteristics

| hAOOlasgh Al O@ tt hies fpapesr,is parti syhahlr,pnobut ige e
wor,kshope to ex@metihoefe rott hwirtelpamametderln dthder pa

tplaytiwethnteraction between sound and 1 mage
as p e tehsiomafdreleaseby t he mani pul ati onWedtmmuhsei cpar ame
traditeneion and release i s based oanncteh.e Irne stohle
audviosual situation, one example of tension ar

After considermeagti bee ¢ dal@emabec amepo Dint is®@mal

approachesused to experi ment IwA @D ad Thheessee paap parnoea celr es:
examples of techniques of manipulations of on
origins ingardeméjlavand my ownl O0QicdEls@Bt 8 x p
si x sa¢pransumberl ofaweér eismpl emented an approac

for that particular section. The reasoning fo
Il n order to déeveladp!| amy gaead ie cdfduty ttpgtertg e dt u al uni
in#/ . 4had Yt o be challenged. Adopting (mostly)
TAOOI8F£Im@@e in -~ai sedlat leath/qudaRj)mi Mdi ng on the e
acquiimewni fying sound and i mageusal mateti at el
convincingly as possible. Starting from perce
of interaction for both the creator and- spect
mo d a l phenomena. Aftértikbse immetgeedf tbhapmobgat
this chapbhefytothdemodal ities.

Parameters

U timately, all parameters mentioned only occ!
di scussion of temploriaglheapg@®missati on in

14



(ASynchronicity

The parameter of synchronicity is based on te
has been a fl AdDOd 8dEh O@irred iicrmal |y it ranges from
to syinchtryn to an infinite positive deviation
effectively be udédeddiscusskdcihBiAihy BAICDOQE e
)1 OACIOMeOEdilze of the time fr aneed iins wahbiocuht ssyenvcel
milliseconds and valrnisealdeoepadiedi Ddeadn sd hehice nc e
bet ween sound and image is outside of this ti
synchronous and thus Hoowtevas ,alsiamgluedevemhe i
gual i ties of the event, other than time, stil
cognitive level. An example is the time diffe
|l i glgt sitmi ke which often well exceeds this win
and these higher cognitive connectionsvsicamalbe
inter adtAiGOd B.EI1M@ve primarily tddeplwimadwt lod bmad
sensory integration to create these alternat:i
relevant when performing these temporal shift
modal i ties is al so nagn tihmp armtagret, ffaat o m.stealceay,
perceptible effect than delaying the sound wi
i n)yé6gnchronicity these considerations shoul d
An i mportant tool oft henx prRhg/dihom ciam thieme,ericeirv
eyes and ears, but also through other modalit
onl y -moudlatli property wherytnodias i pgr aadved -bhus ir
modal pwosrskisbl y t he nkPorsatc tp ocveslmlffywh yitt rotohleestdlir e e

modal i ti esl fmeannt iiotheerdati ve rhythm is present, e

be present and ctAOOh&En@dae £s ¢ dva nisge cat isa nesa deyo Iy
which rhythm plays a proolinkAdAl riod &i.DAdapitthied e
i mpl emented to address deviations in time, wh

“I[ ... 1 I'n this sense, instelad boef bseatytienrg tao °‘ spj
‘“rhythmizati ohbrodhgmr cRprnd,ommtid) {orok 1995

Mat eri al Properties

I have been cautious to deviate material char
that changes made i n these-vprsoupadr tuine sf i geudi cekxlpye
F#/ .41 )l. Ytried to merge t het anattleeg itad x tqwrad 9 ta red
the visual s. Falling clouds of grains wlere fo
attempted | i kewi sieA &Col 8nsehrOg@eh itchhe ittwor airnel y | eav
this. u@nilty by the alterationwefeother mpaheamatl
affechefiuture pieces | hope to address shifts
already have some ideas on howaterpradceadh. bRe
using filtering or distortion techniques in s
ot her properties intact. Filtering or distort
Chion’s lamOAGEAADHEIEe attack and release of a s
(for instance how two things collide) can al s

15



Embodied Properties

Subrequencies can be used tof reencaacite s agdndrealplr
range000f Hz and if there is enough amplificat:i
felt. Contrary todibeumsmaeedr abloviehDEWai&kAiced @p pl
experience t chea pluarppes ee xtfe nth.d OO iwB Al @ qeen ©i &3
this tactile experience than tospuonduasg ansap
mo d a l |l ayer, occasionally accentuatimgistrong
bet ween t hem. I mdé s telgw encegd a asneintyd asrwauln da 4100 \
freqgukecgerception of pitchidan mue hp drecsesi vaecd ut
fundamental of many acc-bmghnyangesoAsdwel nh a#é
|l ow sinoid tones, the sounds that fTAGRAd Soka
pl ayed a tactil etirlod ei.nvidilevamgmnteec dl d alte seel

Perceptual-mati édn si m nt e | ifrmadyi vpirdeusaeln tmopdoaslsiitbiiel si

expressivity. Foll owing an earlier train of t
be creatadgbyasmeirfa angles, camera distance an
approach or move away from the camera. With s
rushing through the ears or changes in vol ume
strlomgas i mage can. The degree in which-these

motion could be seen as (tslye tidnengerreaec tisn wvhihc hvits
auditory impulses and col AdDObh & Fet y@afp il tdreir = dp ar |
i n a numberOncefx aimpadecancsebeobegh@mimgudjle nt

Spati al Characteristics

e i nducedmosteinssre difscswedssed above, can be crec:
aracteristics such as camera distance. Ther
aract erd ashtei cpsl awheidc hwi t h expr es si vretliyc als updis ia
d movement of an object in Euclidian space.
OOIraA&li@@s, these might not be the most pote
asons for this. FirsmtofonaIldl eareélievirngtodre i m
domi nate the sound when the modal i nformati on
approxi mate each other but do not match. Mo d e
i mpact on the percelpyt,i otnheo fs cirdeGantwiodiil OWih® ecchdirodv n
l i mted size. Thus, visual spati al informatio
using stereo sound, the difference between th
be glearenough to crealthdi amsd@readlinrtddectites a
decided not to practically adopt the paramete
movemenW ah ahl. use of multichannel sound, ho
sound and i mage could be realised and used ex

= =y 0 0
® I»35 OO

i fferences in depth betwaan isdurmrd parsdiibmdgéd i
udviosual d h@er isprad e al posain&raepnpsl ioerd nao vceonuepnl tes
AOOI 8 A6 Oentioned in relhAtbonctobytha pemeepw
ar away, the sound can be delayed and stil!/l
f a virtual di stance could therefore be enl a

o —+—o g
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i mage. A compoel Itihng eexfdnpodih O s7 AiOydad GdddBaetr el A& D E .
#1 1T ({AOcas 2002).aclkredt lsicenactai space chase is d
explosion occurs from a fictional 1®ei®smia @h

expansion and a s uiblslews#ermad nepdamti reac twii ah iss | enc
expands again, this time accompanied by a wal
visual stimuli cr eatiesst atnhcee paenrdc espitzieo.n Tahfe (flaacrt
plosion is filled with sound accentuates th

t o

e X
T AOOI 8 mla®@ tried ioplementc@aa sfioad gpreeil X iec
As well as di st ana&ael,s ot hbee scioznes iodfe rae ds paasc ea p ar &
fixed medlina tfhoer nvaits.u a | domain this can be real
Ssize or camera distance, cihmrtaltd eau &ito cdomainn b
During thel ADOk&&p B zef of the virtual space ¢

modal i ties, however, are more or | ess consi st
di screpancies .in volumetric space
Approaches

Counterpoint

Il n this paper, I owi || use the foll owing defin
el ements i nMar wWelks todr. .ara202 Q)

Once it became AFo@SEA mdter & ok nadk ei mamgaek erso me RuU ¢
extended their iddtOiA€LtAt bei d e a s dlad2@nmii fhestlom t he
3OAOATI BI.™M Eisenstein, V. 1. Pudo¥v98 n88%8n dc IGe a N
warn for the temptation of wusing ‘natwural’ so
‘“l'ine of |l east resistance’ and advocating the
sound. Unfortunatebhwny ®b&lohoudghl|lteeaaemphes i n e
by their tphHiemaki dq@,r gteHe/i mot foll owed and the u
became the standard in both! c3@hGEAsknBtend @
assettothbhhestral counterpoint is created by
as an additional mont age el ement, however, th

Il OUT AEOTTEOI AO A(WOES AEPBADLEN 8L O8BEREEGTI N mo
with references t o Telxea mpd retsr aof u mti assl orwenl amoir &kn s |
i mage explained in this text iIis based on emot
me, this highlighbosmeafdirimceonénce neembsaal prnyao
even though there are strong similarities, ci
intentionBUbypvkueai satounterpoint, for instanc
I AATETWh e hd OOt © &l @@ diumal counterpointviisudlased
gual i tdiuersi nggndna&t nhgmpted to treat the paramet e
as musi cal |l ayer s.

One way of achieving counterpoint, i's by rhyt
term “cloaking” to refer t o ptelce fa s mmosdeal mdtl yg r
this tecOnOlg&el29f6I)ADy Peter Kubelka. Using on
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bet ween white noise and silence and in i mage
demonstrates conthbetpwenema |l mao dnaleirtaicetsi oenfsf ect i vel

approaches to counterpoint, for instance by r
modal ity while other elements remain unified.
often pprteveemt smund and i mage el ements. At fir
compl etely synchronised (even wunified})v,i stumaweyv
relationship, it becomes apparent thhaatt itnhiitsi al
appear without a visual counterpart for i1insta
el ement, or a | ong visual event may appear to
retaancegreadinbi | i twi $oufa @ lheaet iaaurds hoi p, I tried to

“‘subtloent erippoOltstEindeie sense to apply this par
rhyt hmi calt hee ¢hvtoirdgmpdfactfs Beady pul se i s present
certain erxepgeacrtdaitnngontshe alternati on bntiwieieonh t he
is of speci al Il nterest to me.

Points of Unity

Anot her approsachutb thakavdaudnehi-proml atddftfere
per speicst iuvsei ngnp o Mpretcshhnobsque can bring about te

strategically placed points in time where sou
t here can bemordoaolm pfaorra mmertoesrss t o di ver get haend t
next Tplme nconcept of points of wunity is inspir.
“points of synchronisati 6A’ powhnthohesgachveoedi
point, is a salient momemg wHi @am &a ugdad wnvd sanad n |
event meet in synchrony’ (1994, 58).

TheGRIPAEET OWwever, refer specifically vo0osuampc
accents in bet weteenmpnohriaclC hedl cacset 16t P& dny '6 & . pT b e nt

elasticity allows for temporalgdemniati bheohek
As well @ph@ooes)tt men | would suggest poi-nts of
mo d a l properties. I will, howewee) dwicrutss omu tt
temporal el asticiengsoftthan h@ppearss riomgs points
present in scenes that Fhgtiei a(gevsapgeacaieaslelnmp oirmlar
for i mpdttemceéhave strong points of synchronisat

adton points during which music and/or sound e
i mage.

During the mdAiGIIDOdr daeses exfper i mestcad ewi t m di
combination with different amioming sofofumri tvye.r glec

approximate to the borders of unity, however
experimentation |I found that with a relativel
t hat with a sahrogretre rd edvuiraattiioonn ias Ip o svsiishulad whi | €
relationship. The exact amount of deviation i
unity reside is specific for each parameter.
i nteermg question which needs further investig

have tried to explore exact measur eimrfedQis8 AfOG
did this experimentation witmagei masewoifaluncorwy
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series of sharp attack@Bréaomneoivedt by souwmadutshé
are also present but are followed not by “rip
be suitable for 1 mplementing time differences
whi ch coul d sacotf asy ntchher opnoismatt i on and all ow for
elasticity in between. The time frame Iin betw
these points of wunity, | experi ment eds dund,l vy
however, the decays remained more or | ess ste
approach to other parameters than tempor al ch
wer e, in my opinion, not compelling.
Transfoirmatndnsgi dual Modal ities

Wor ki ngstomu@anndrii madyi vi dual modal ity within a fi
already unified can bring an interesting disc
one modality devspacaegi nnatwaprehai meé natur a
modal ity. WADDE®S8MEhakvizen gmost |y switched focus dy
modal ities, but occasionally | focussed on on
maki ng tmoedsad wrhianges i n a particular section,

whiamhyyfected a

sAtntgd redbipraghatme d el i,dfi ecu®dgget he

onbge, acwoanss ciomss d.erlaft iboomt h are perceived, it n
modal specific changes, but 1 f only one is pe
alter the relationship. I tried to find a bal
copgmosi tion process. During thefeéetamdrnys fsarangeeds ,wi
observing the wicscauglrgnitthe aonpgp ysilteess frequent
i's thet hasuwaor kthiimse or ganarsqdliyonon ss dwurscedandd n

makes sense, because, as
way . Mor eover,
will become cheaptrein
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Interface Influences

Soft ware mediates the composers' creative ac
itself mol dable materi al f gr atnhkde Pod dp 0€r9s’ 1(9

To fo
i nter ce i s used t enorded | ipsaa amrevt eemesn tasn di nt hcer o
i nter tions, is an i mportamtoifcect dcroramd hmay a
di git creati owmi puolc ewosr ko,f sanc hhuads osour ce mat
intehdsacan equall yTeafbogmcwmpiondg ancede in the |

envir onmes@uthll haarp¢cao nt ol It hrefsfeas pan®ti S cussed.

gedal os st eractions digitally on the com
a
c
I

r
f

a
a

This chapter wil/l mostly consist of personal

making process of fixed media pi édA&O] 8KEI ODI |

fr#/ . 4and Yan ol déeAAwdi k(" 2@ 1 8c&DLBbtheBd §t' B'Whi ch wa s
firstviasuudailo-swoarrkk eadndmy i nterest on t hel OAdsEALA
often used r eloantpiungrt o0 ‘nA edheawitcdeonoesr: program en
communi cate wiltekiaoddm@rROerd i ni ti on covers mos
as used in this chapter, but not all. |l woul d
term:i t‘uaatwapr, awbeer e t wo t hingsafcfeemeeht ogbeheér a
(Cambridge Dictlimntalmiys Q&26) t h“neia’ntne rwha cceh caarnt
ideas are materialised.

couple of years /#8888 Whhiclhe wlaswa mpd leitred y de
guenced in code,t Hiendtl airetned st d rtolm n kptrabedasstcse s
i work seemed to me to possess certain for
i h was generally sequenced i n A3bDAWeRAIr gidt
me, to have | ost a certhiarconsiouditg, poss
f f esreeemiceed be | argely caused by the differenc
pects that play an i mportant role in th d
gree and typendfhewsvuabubbkbedbabkptai c co
subsequent wor ks, | hav e foanblideasapntidevitionto ¢
using different interfaces for different
i nrtfeaces for thegsendisfafiserteon tdnestteargneismet ar f ace i ¢
achieving a particular goal. For instance, ma
most intuitive way to exploopée maet eheamoandsuh
creating temporal organisation on a | arger ti

—apPa~s—~un>
S5O0 —T0 IO

i s
ntr
fin
st a

« o o

Code

Code is often atvitshuea|b apdreadoaul iHdirey 4 dahiddivO [a8 £ O O
|l arge part of auditory and visual source mate
as SuperCollider and openFrameworks. This mat
bupkogrammes, which are ®ontrolled by a GUI o
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Wh ewritingt hese programmes, manually akplotngi ng num

materialwi t h t h enesp,r ohgorwaenv e r , I generally try to av
code wher.fn poxce B8i4i8d rivhiesr e maatdeer ibayl ewapse rm me n't
changing numbers in code: any modification ma

removing the old number and typingeval @aathed
experiencwhitwaes rneostu laanvewpyet i experi ment witdt
specific valper asleeanwaany erd, fwhhi cah mi ght be har dc¢

slider on a GUI or a joystick, it can be wusef
i nstiafncene wi shes mulAt@ApAl@de Upsaarneeme tFeorrs tthoi sb er e a
my own GUI, | like to include a number box di
slider or knob, which gives viepualg beedtbamek ho
changing a parameter available.

| h84g80Bt'lhe matnfmiwatcecompl et ely sequenced in cod

sequencing part was tedious work which result
encour agteldi nmme mor e ab o dthpell eaongl It ion ¢ $1i wikt mihre ad
minimize time spdmt myn orpawriiotni,ng hd sdfdoadn afpos

final result. Another consequéooewavsetit,lisa® quredear
start from a tphaer tpiicelcllea nt hponiglotltei poiectedhad t o b
Thesembilnemd t ati ons made editing, designing tr

Vi sual and sound events w&eiBdd83t Bhgegeresd!| by nghe

synchronisation of the two media was establis
opti on. |l mages were generated in openFramewor k
messages received from SuperCollider, where t

about syndlerdona sfad ¢ % -voins uoat|h epra raaundei toé rag ,i onu ¢
i T OALLAhOhindsight, a parameter for temporal d

i mpl emented, which could have resulted in a m
i mage, but this was not a subject of focus at
GUI

Wh e matarialgenermnogmegamac hes the point in develop
be established, often the next step for me is
Having a visual representation of the current
adj lesnttms. While this influence maan stoelemcexup laare
artistic decisions based on trhaet hledrchi¢chlaomfg i tch eo f
materi al i tsel f. Possi luilsyanmgooiuss eéampnoir tea rhta pft o rc
way of changing values than manually entering
changedtiime,reianstead of first evalwuating the ¢
t wo parameters aht aihZee saaimendli mel i(dvert) i s al so
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After the mixed fermgcdeciennicenofi makodeg, mp oDAW w;
organisation of boeoth . dadldAO@INIIEI dBiged ftod appr
with a fresh perspective bwhikek prif e sultqlueednfco mmga
codki we employing the versatility of |l ayering
graphical envel ;ades oawd thlaes maitrmm fadrvmnt ages an
influence from these automation |ines can be
use of Ilinear or exponential envelopes can, f
chos cmade based on the visual representations.
my experience in this environment, these enve
parameters and to |l ayer them iexperiemsonabi gn
these | ayer s.

ing the making process of the two pieces m
uencing image and sound. To bridge these t
abtihehed acdkd tommmage had an embedded Max
OACWAAAROal |l owed the user to send OSC messa
articuloar thereadckacks that were dwdssad etdlotor s
nvedg otplerat cont rsode cniofti condayt a rsacckh as vol ume,
| so parameters from plugins such as filter f
haracteristics. On the i mage speafi fvics ualasc kisr
hat was similar to conDuelltbngheeftbatnt-bapet
enerated while editing, changedhmaderiorvedi $©
ignificant beeeédt Vs boltthsipngecresnd here was a
nvedmape pul ated visual parameters, which var.i
acilitated the adjustment of particle veloci
uals i n a similar way to the sound opened up
0O sequenci npowev emidemotia pfiéeddoirsely synchroni s
Even though a more complicated relationship b

h

i

r

® v g
— O -

u
e
s
E

< T O0D0LQ TO D DT -

t hroug t his#h e&tthhnel Yjguoea,| iwias t o join the two
study n uni fsiaceee ¢ lomil AUDOI IBIEl OWé ed t o experi me
away from unity using the approaches describe
automation provided a good platform for explo
poi mtd he®e automation |ines could, 6Soundasksance
Since thewemnmadddrad ady elsi nked, tpbietsofunityoi Inn sbetowe a@r
these points, addi tional pointg anord abe splead dd
devi aGounterpacintwas conceived by a similar techni gt
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strategically placed pointsmoaalmusi eméntcouwae
att empt erahsformMationsinindividual modalitiesc o ubled r eal i sed by mak
in the envelopes of individual tracks.

AT OWITICRON O | AEA ROl AGERME Bl | BIROACRUS ) | & OEA $17 1A
I j BIE CEOAI8

Controller

Having determined the parameter ranges in the
t ool is to map physical connhgohsdi omatieriplé amd r & m
i'S genempatogmesyi ag a controll er has many benef
adjustments in code. Firstly, the use of a co
at the sameantirnees,ulwhiicnh aci mosrees td igtait @ theggv &8 @ova mb i
Secondly, with the use of a controller, I am
material is encouraged than when woalkifnege dvb & dl
may all ow a certaiFprf ddus areatstoen, matne rathatsl st a
the previously made GUI. i Binallgpwyngandomaykéem
the controller is a mgrtehédapai ameegr ©f MAMani pp
interface is the degree in which the body is
of haptic feedback. I n my observation, one of
unconsci ounsorye rpersepcoinsdel y t o sensory informatic
modi fying parameters. Quite a few muscles are
The mouse is generally used to interarcal Iwart.h
When mapped for expressive purposes, however,
controller for exploring materi al i n my opini
mouse as an input deviceependuglg pyeat heoimodeh
feature a relatively high resolution. As well
controller to GEQO®Mi Oa nlt o ii t dabc h hExtreme 3D Pr.
Ol Odulr i ng t hee smsh Kddi0d 8pH O@
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Lotge ERt reme 3D Pro (left) and Korg nanoKontro

As wel | as ¢
automati on i
using these

0 | tsipreqc i € nvce It orpaecsk sf rsweinmtth nmhaog eo p e
n
c
visuals yield
c
n

tro

t he DAW, I also assignedwimblst p
ntrols with slightly more hapt.i
d mi xed rnepludx scombitn amaiso russ ed fu |\
but | ess suc ssfuThémwme Weplaysagér ahereasams s
had not give the control mapping enough atte
controlnerwoudlikehave when one plays an instrur
pushed to its potential expressivity. Where t
wor ked as expressive controll ers fsosrarme,a ctchuer e
The situation, for instance, where a (MIDI) Kk
di stance of 12000 pixels is wundesirable. The
opinion a very | i mietri nogf ibsustuteo.n sT h(e3 55)h ewehri cnhu mbr
howewvaamgt as switches and proved to be a usef.
rhythmical counterpoint. Being able to dynamically switch
for r hytehrminteanlt aetxipon wi th these el ements toget
preconstructed. Because the switches took for
within them could be recorded and modiddwldd by
be made while “playing” the visuals, which <co

As useful as a controller may be to explore m
A controll er gener al ky nteo natnrdo |osf fpearrsa mmeot erresp riens
future events or overview of a |l arger timesca
be created by i mprovisatdian, Ibbt|l wker dcteatsi m
| arger overvi ew.

Pencil on Paper (Sketches)

It i s debateable i f using pencil on paper can
befor e, however, it may be rcioanlsii ddee rfear maol bied eac
or pen on paper to draw shapes which represen
of making sketches for electronic fixed media
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expressed mor é hfameeIny conepapedi n a DAW. A draw
ti mbral ¢ hvartahc taebrsit sWeaddissn gs hs&kpeeesc.ches bef or e maki
i's very usefowmn wvahpeprr oaa cto . r lka pppel riseodn atlol y usual
botemp approach to making form. When a piece I
representation of it on paper can help give a
angli ve onspgheéential | arger alsihseeartingfpenntusecr
these I onger |l ines and to attempt to conceive
create a sense of totality while retaining th
i tsel f. t Ate tmak i emmgd pofocess the final result i
“score” at all, but the act of outlining, obs
t he .wor k

] ,Z[C;M‘GFH‘

3 o Anste Si
Gmm=TSecorn D Fea=To Secoudd
A e

Fﬂ‘t&-]’mnaﬁi‘r]
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Future Experimentation

Having experienced the many benefits of worKki

|l i ke to try sequencing i n cotdhea ta giati nel avin edafrfaeorf
generative formal aspects whisawhl| mayyldad suwints lhis
interested in experimenting with udleras nviedéd
and compMositt wmdsvaveér,, i n my fut ur ef uerxepReprti omreent s
t he posstihesl acdfaretsr colflwe t ht-rworgodslayaspects. For in
controlling certain visual aspects withen.he o

This might resultcbuobled ccoomwpnatréeedy 0 ngt sepiacht e m
with two hands on the piano.
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this papervodmds dinbbled wereaopesr cept ual modal it
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