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SOUND QUALITY: ADEFINITION FOR A SONIC
ARCHITECTURE

Abstract

This paper is based on several works that aimmposdve sound quality in the architectural
project. Architectural practices are mainly domathby the visual modality. Architects need
tools to develop new projects considering sounteria. Our purpose is basically beyond
regulations and aims to manage sound phenomenativdgiare not necessarily synonymous
of noise and annoyances. In other words, we camedoice all this complexity and richness of
the sound world in a simple problematic that corapanoise with silence.

This paper will demonstrate that the sound qualitals with the interactions between
sensitive phenomena (perceived sounds) and peagdé'aties within the space. Sound
guality indicates certain qualities of the relaidretween sounds, space and social practices.
Sound quality is not a fixed criterion of the eviment. It embodies differently according to
people and time. Consequently, sound quality gfaes involves a crossed analysis between
space, acoustics and human behaviours in situ.

This paper will argue different definitions of thencept of "sound quality" used by acoustic
community and defend a position for a sonic archites.

INTRODUCTION

The aim of this paper is to discuss the definitddrthe sound qualitynotion. Used in
many disciplines of the acoustics, this notion dddsave the same meaning. We'll
try to update the fundamental differences that diedéhe use of thesound quality
term. We'll try to clarify them and aim to propaosealefinition that can be used in
acoustics applied to architectural design. Thisepdp based mainly on my PhD
thesis [Remy, 2001] and fundamentals works elabdrat CRESSON [Augoyard,
1995], [Amphoux, 1992]. This paper tries also tolpng works and discussions that
have been published in the thematic session "Scapds of the joint congress of the
French and German acoustics society in 2004 asl®itag [papers from C. Semidor,
D. Dubois, A. Fiebig and B. Schulte-Fortkamp, M.uBezari and J. L. Bento Coelho,
B. Defreville, C. Lavandier and M. Laniray].



1- ACTUAL USES OF SOUND QUALITY TERM

Quality and Quantity

In the common language, one tends to oppose qualityuantity. If the quantity
indicatesthe thing itself considered from the point of viwneasuremerjl], quality
returns to several definitions:

* As a first definition, qualityit is what is not expressible in quantitative terms
and which concerns descriptigh]. For example, it's the difference between
the measurement of a noise levgligntity) and the evaluatiorg(ality) that a
listener can make (noisy, silent, reverberatingapént, etc...). This way of
thinking sound quality defends the main followingteas: qualities are
"contained" in the object and qualities appear \thign perception in the same
way that they already exist. For example, one wsaldthat this sound is bass
because its "inner structure" is bass.

* The term of quality also returns gosensitive property belonged to a reality
and able to affect the feelings of that which pme® this reality[1]. Two
aspects in this definition are meaningful for useTirst indicates that quality
does belong to the object and the other indicatdg one person who is
listening it can perceive it. In this meaning ofalfjty, there are not
equivalences in the qualitative properties of thgect and the way in which
the individual hears them. But there is the idea obtio;these qualities are
not just as they are in the objects but dependcherperceptive adt].

These simple definitions, found in philosophicattinaries, can easily be applied to
the different definitions used by the acoustics wmmity. Room acoustics
researchers first of all worked out the concepaadustic quality Since works of W.
C. Sabine then the ones of L. Beranek, one segsclearly, through the research
subjects developed since the beginning of the @&titury, that the concept of quality
moves from a definition only centred on the chaasation of the rooms acoustics
criteria to a definition that includes the receptiof these criteria by listeners. For
example, the quality of an listening room can ncayecbe described by the following
criteria: "heaviness", "vivacity" of the sound, tHeresence”, the "diffusion”, the
"envelopment” of the room. All these qualitativesdeptors are also correlated with
measurable, physical and quantitative criteria lileverberation time (or the
reverberation time calculated on a part of the ilsgpuesponse and for a frequency
band), the wide direct sound (DirE), Early Decayn@&j etc... In other words, rooms
acoustics theoretical background says that soumditgof a room depends firstly
from the structure itself of the sound. This stmuetcan be modelised and predicted
for the physical part and need to be evaluate gnexd) by an audience.

In environmental acoustics, we saw in the receats/éhe apparition of the Leq day,
the Leq night and now, the Leq day and night (Lddrijese criteria can also be



interpreted as the introduction of the qualityhe gjuantity. Sound level averages, as
the Leq is, doesn't have the same meaning if ésgiface in the middle of the day or

in the middle of the night. Depending of the comtéite same quantity doesn't refer
to the same evaluation. For this example, doeg#@&mithat the sound in itself does not
carry the whole properties of its qualities (ordefaults) since it has to be replaced in
a temporal context? Doesn't it mean that this risiteefers more to the second

definition of the sound quality?

We can also look to the sound design sector marently developed around car
industry and household appliances market. Soungesms to modify the emitted
sound of the technical objects not only in termeskl but also in the signature and
the image that the sound offers to our perceptibain works are organized around
the research for quantitative criteria (as vibraestic parameters) correlated to the
answers of a panel of listeners. As Steven McAdsays: "sound quality depends on
the properties of the sounds and the propertieghef listeners who perceives
them"[2]. Rigorous methodological principles alloan a representative sample of
listener, to extract the role of certain factorsd afnally to have a "indirect
measurement of sound quality” [2]. We see alshis éxample that, once again, the
sound doesn't carry all the properties of the soguality. The spatial, social and
cultural situations are also very important anddné® be studied as the physical
signal. To design a sound means to understand tiodevinteractions that the users
build everyday with the objects.

From physical signal to thelived sound

More basically, this rapid sweeping of the diffdraees of sound quality term reveal
to us a fundamental divergence. To explain it, \@eebour argument on a criticism
formulated by Jean-Francois Augoyard [3] on theessh "stimulus answer” that
organizes the majority of the studies on the semdronment. This criticism is also
based on a part of the "treaty of musical objeatstten by Pierre Schaeffer [4].

One can criticises the experimental psychologyistéhing by saying that the signal
is the reference to the whole evaluation of peroaptHowever, like Schaeffer says,
"it is the sound objectgiven in the perception that indicates the sigmmalbe
studied"[4]. The physical signal cannot explairoted” all the richness of perception.
Thus, even if the studies in psychoacoustics cantieat perception is not reduced to
comprehension of perceptive and cognitive phenomenand quality is mainly
approached within this framework. We interpret st the resistance of a stimulus
answer scheme.

As Schaeffer underlines it, "the sound object cardéfined at the meeting point of
two intentions: one acoustic intention and oneritibn of listening"[4]. We think
that this can be also applied to the study of sayurality, specifically in the context
of the architectural design. To quote again thedsasf Schaeffer, we sagound
quality appears at the meeting point between arusito action and an intention of



listening In another words, again by adapting a quotatibrSchaeffer, it is the
intention of listening that indicates the signabtostudied.

There is not a radical opposition with the studiegpsychoacoustics. But there is,
however, an important inversion of the problem:y'asychological approach of
sound perception should start according to theravtiived sount{3]. It is thelived
soundthat organizes the definition of a significant lijya Thus, as Jean-Francgois
Augoyard proposes it, "one cannot always sayhebeginning, was the signal” but
rather, "according to the order of lived time, la¢ beginning, is the listening of the
phenomenon” [3]. Consequently, it implies thatshely of the sound phenomena "is
deployed in as many fields of investigation thaa timensions of the phenomenon
of listening in situation”[3]. If the situation the laboratory, théved soundis then
analyzed according to an axis that privileges tgsizal signalThe analysis cannot
say more than what the situation contains alref@ly If the situation is the urban
space, what will be the axes of analysis of thenpheenon? Of course the physical
signal, but also the lived space, the social remiasions and social interactions,
codes, standards and regulations [3].

2- SOUND QUALITY ASA QUALIA AND ASAN ACTION

Sound quality asa qualia

To move on this concept, it is possible to refeRtuberto Casati and Jerome Dokic
works [5]. The authors substitute the concept ainsoquality to the one of "qualia”
that, by definition, describes the qualitative as$p®f the experiments of perception.

A part of their works aims to define the statehsd fjualia starting from a theoretical
point of view. Dokic and Casati want to test the fwllowing assumptions:

* Qualia or sound qualities, are they organised?thers words, can we find
any inner organisation in sound qualities? Do refet exist between them, as
we know the relation between un bass, medium drdrsound or does the
suite "do-ré-mi-fa-sol-la-si-do" has any existencéside our culture?

* Or, qualia are they not organised? that meansuhdaualities can also be
defined in absolutist way without any relations thgical suite "do-ré.." does
not have any inner existence.

They want to understand if those kinds of relatioply that such relations are
constitutive of sound qualities. Finally they derswate that:

» the qualia or sound qualities do not have a prabished organization and,

» the organization that we find to them (more or lbass, but we could say
more or less noisy, reverberating, stressing,.ptire not inherent properties
of their existence.



Per ception isone action

The whole of this discussion is also correlated rexent progress of the
neurophysiology. For Alain Berthoz [6], the movementhe minimal action for any
perception. "It is necessary to remove distinctibesveen perception and action.
Perception is a simulated action"[6]. Alain Berthmased on results from kinaesthetic
experiments, shows how much anticipation is anrgésdeharacteristic of the process
of the senses. As he says, "perception has to meen@d as active". Consequently,
one cannot neglect any more this fundamental aspet¢he process of senses.
"Perception is not only one interpretation of tlesory messages: it is judgement
and decision-making, it is an anticipation of thensequences of the action” [6].
Adapted to our topic, | would say thadrr listening builds sound qualities as much as
sound qualities model our listeninghus, whatever the situation, there is always a
movement of the subject which perceives. Action grefception cannot be
dissociated. For example, when one listens to aloét sound environment or the
noise of a fountain, one can easily perceives adyebr a draft of melody. There is
the feeling that, during a few seconds, one coelar lsome melody. If we check by
listening more carefully, we realise that therenathing organised to ear but we
thought it was.

In another words, to quote again Pierre Schadffedefault the ear is on the mode of
hearing continuously ("ouir" in French), but if tbedy decides, because the sound
matter has some organisations, we can start eml{$tearing, attending, listening and
understanding as Schaeffer would says [7]).

3- SOUND QUALITY DEFINITION

Three dimensions of the sound phenomena

To move on the definition of sound quality, we alemember also that, as Jean-
Francois Augoyard says [8], sound phenomena caanbg/zed according to three
dimensions:

» the physical signal ( measurable and quantifiabteistically),

* the lived sound (interpreted by the movements ofgion),

» the represented sound (in reference to culturakafidctive codes).
If sound qualities do not have an obvious intemmr@anisation, analysing a sound
means analysing also the action and the percepfidhe users. People inevitably
hear sound in a situation, people live with it, aaeract with it and according to their
mental representations, people can make an assas@neot). The physical signal
doesn't cause the whole perception of a qualityahthe parameters related to the
situation are not only some unwanted noise in #tisiulus answer scheme. The
phenomenon observed is already the result of a lexmpteraction. Even it could
sound a little provocative, we might say: the pbgksignal doesn't matter and let's
study first the perceived phenomena.



This discussion around the meanings of the souafitgtierm leads us to propose the
following definition: the study of the sound qugliof a space returns to the
description of situations of interactions betwedyudt space, audible physical signals
and uses. Thus, studying the sound quality of @eplameans study how sound
dimension of the space authorises, facilitatesygres or contradicts certain uses and
certain representations related to this space. &vedcaw the following diagram to

explain it:
Built space
Sound Environment <« » Uses

Figure Erreur! Argument de commutateur inconnu. : Sound quality definition diagram

The sound environment interacts with our perceptiand our actions (uses).
It authorizes our behaviours and our behaviourd tee sound environment.
Our way of appearing from a sound point of viewtdsity of the voice,
noises related to our movement, sound sourcesathatan play, etc.) in the
site depends on the possibilities offered by treegl and in the same time
these productions take part in the sound envirohmEnm quote again the
terms of the neurophysiology, if perception is oahe simulated action, the
sensitive matter of different places does not grdie the same type of actions
(interactions sound environment - uses).

In the same way, the sound environment sounds twitthe colours of the
built space in the same way that built space, ofumctions mainly, organizes
the sound productions (interactions between soundranment and built
space).

Finally, built space and uses are also defined aliytuWe do not behave in
the same way depending of the place. At the oppoas#tes can also configure
also the built place. For example, in railway statiwe all observed how the
crowd can re-configure the accessibility of the cpla(movements,
intelligibility of the sound advertisements, etc...)



CONCLUSIONS

We try, in this paper to demonstrate the followgagnts:

* Sound quality refers to several definitions. Onéniteon says that quality of
sound belong from properties of the sound itsele Wink that the main
acoustic researches are focused on this definition.

* Sound quality refers also to another definition.allies are not just as they
are in the objects but depend on the perceptiveCaat listening, with all the
context, model what we are listening

* In the aim to define tools and concept to improwans quality in
architectural design, we define sound quality asitteraction between a built
space, an sound environment et uses.

Sound quality deals with the interactions betweensgive phenomena (perceived
sounds) and people's activities within the spaan8 quality indicates certain
qualities of the relations between sounds, spadesaanial practices. Sound quality is
not a fixed criterion of the environment. It embeglidifferently according to people
and time. Consequently, sound quality of a spacelwes a crossed analysis between
space, acoustics and human behaviours in situ. déiimition need to lead any
approaches that concerns the architecture designilafing and towns if we want to
respect all the richness of our sonic cultures.
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