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Description

[0001] The invention as it is defined in the appended
claims relates to a method of attenuating sound, com-
prising measuring at least one component of a sound
field and producing attenuation sound by means of at
least one actuator on the basis of the measurement re-
sult, and adjusting the measurement result by a coeffi-
cient.

[0002] The invention further relates to an apparatus
for attenuating sound, comprising at least one device
measuring a component of a sound field and at least
one actuator producing attenuation sound on the basis
of the measurement result.

[0003] It is previously known to attenuate sound by
using elements known as JMC elements. The idea of
the method is to measure the sound pressure and par-
ticle velocity of a sound field and on the basis of the
measurements to control actuators, i.e. means for pro-
ducing attenuation sound, so as to allow a sound field
to be produced which is exactly similar to the original
sound field but of the opposite sign. In that case, the
sound field can be completely eliminated by means of
the actuators. In said method a dipole actuator is driven
by means of the measured sound pressure, a monopole
actuator by means of the normal component of particle
velocity, and a quadripole actuator by means of the tan-
gential component of particle velocity. This method is,
however, complicated and difficult to implement. There-
fore, an approximation disregarding the tangential com-
ponent of particle velocity has been introduced. This
yields relatively good results, but the arrangement and
apparatus are still complicated and difficult to imple-
ment. Furthermore, the results achieved with such an
arrangement are easily spoiled e.g. by background
noise. In a further arrangement that has been intro-
duced, only the sound pressure is measured, and atten-
uation sound is generated by means of only one actua-
tor, assuming that the proportion of sound pressure to
particle velocity is constant. This approximation is based
on plane wave approximation of the original sound field,
whereby both the detector and the actuator have cardi-
oid detection/radiation patterns. Such an approxima-
tion, however, often leads to too inaccurate results es-
pecially in confined space, and is thus not satisfactory.
[0004] An object of the present invention is to provide
a method and apparatus by means of which sound at-
tenuation can be implemented in a reasonably effective
and simple way.

[0005] The method of the invention is characterized
in that a measurement result is adjusted with the ap-
proximation of the impedance or admittance of a sound
field, and the approximation is adjusted on the basis of
the measured residual sound pressure.

[0006] The apparatus of the inventionis characterized
in that the apparatus comprises at least one device
measuring residual sound pressure and a device pro-
ducing an error signal, said apparatus being arranged
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to adjust the attenuation sound to be produced on the
basis of the approximation of the impedance or admit-
tance of a sound field, which has been adjusted on the
basis of the measured residual sound pressure.

[0007] The basic idea of the invention is that at least
one component of the sound field is measured, and at
least one actuator producing a sound field of the oppo-
site sign is controlled on the basis of the measurement,
and the result is adjusted by utilizing the approximation
of the impedance or admittance of the sound field, and
the approximation can be estimated and adjusted by
measuring the residual sound pressure. Any detector or
actuator can be left out of the apparatus consisting of
two detectors and two actuators and replaced with the
approximation of the impedance or admittance of the
sound field in question. The idea of one preferred em-
bodiment is that the value of the impedance or admit-
tance is adjusted substantially continuously by measur-
ing how high the level of the residual sound pressure is.
[0008] An advantage of the invention is that with re-
spect to sound attenuation very good and reliable re-
sults are achieved with a relatively simple method and
apparatus. By adjusting the impedance or admittance
function by means of feedback substantially continuous-
ly, very accurate results can be achieved with respect
to sound attenuation.

[0009] Theinvention will be described in greater detail
with reference to the accompanying drawings, in which

Figure 1 illustrates a general diagram of an appa-
ratus according to the invention,

Figure 2 illustrates a general diagram of a second
apparatus according to the invention,

Figure 3 illustrates a general diagram of a third ap-
paratus according to the invention,

Figure 4 illustrates a general diagram of a fourth ap-
paratus according to the invention,

Figure 5 illustrates an overall system of sound at-
tenuation, utilizing the method and apparatus of the
invention.

[0010] Figure 1 illustrates a sound attenuation ele-
ment 1. The sound attenuation element 1 comprises a
detector 2 for the sound pressure p. The sound attenu-
ation element 1 further comprises a detector 3 for the
particle velocity. The device is used for indicating the
normal component u, of particle velocity. The sound
pressure detector 2 controls a dipole actuator 4 directly
via a filter 5 on the basis of the measurement result of
the sound pressure p. The dipole actuator 4 is used for
producing a sound opposite to the original sound field.
The intensity of the sound produced by the dipole actu-
ator 4 is described with the strength f; of the dipole. The
normal component u, of particle velocity measured with
the particle velocity detector 3 is also utilized in control-
ling the dipole actuator 4. The effect of the particle ve-
locity is taken into account by the device 6 producing a
correction signal. In said device, which may be e.g. a
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microprocessor, the velocity component is multiplied by
the approximation of the impedance H, of the sound
field. The real value of the impedance of the sound field
is not known in advance, and thus H, = p x ¢ can be
considered the initial value, where p is the density of the
medium and c is the sound velocity in the medium. The
approximation of the impedance H, is adjusted by
measuring the remaining sound pressure, i.e. the resid-
ual sound pressure p,.s, Which is sent to the device 6
producing a correction signal. The algorithms needed
are fully known per se to one skilled in the art, and there-
fore, this application will not deal with adjustment criteria
in any greater detail. By controlling the dipole actuator
4 directly with the sound pressure detector 2, control can
be implemented with substantially no delay, and further-
more, by utilizing the velocity signal u, adjusted with the
approximation of the impedance H,, an accurate result
can be achieved. There may be several measuring de-
vices for the residual sound pressure p,.s, Whereby the
residual sound pressure p,o5 can be measured in sev-
eral places. If the environmental conditions and sound
source remain constant, it is not necessary to alter the
approximation of the impedance after the desired level
of attenuation has been achieved. However, if the con-
ditions are dynamic, the measuring devices 7 for resid-
ual pressure can be used continuously, whereby the ap-
proximation of the impedance H, can be adjusted con-
tinuously by means of the devices, and thus the atten-
uation sound produced by the dipole actuator 4 can also
be adjusted very accurately.

[0011] Figure 2illustrates a second sound attenuation
element 1'. In Figure 2 the same numbers have the
same significance as in Figure 1. In a device according
to Figure 2, a monopole actuator 4' is controlled via a
filter 5' on the basis of the particle velocity. The intensity
of the sound produced by the monopole actuator 4' is
described with the volume velocity gg. The monopole ac-
tuator 4' is controlled by means of the sound pressure
p in such a manner that the measurement result of the
sound pressure p is adjusted with the approximation of
the admittance Hy;, of the sound field. The admittance
of the sound field is the inverse of the impedance of the
sound field. The admittance function H,,, of the sound
field is adjusted in the same way as the impedance func-
tion H, of the sound field.

[0012] Figure 3 illustrates a third sound attenuation
element 1" according to the invention. In Figure 3 the
same numbers have the same significance as in Figures
1 and 2. In the device shown in Figure 3 the dipole ac-
tuator 4 is controlled directly on the basis of the sound
pressure p. The particle velocity u, is not measured at
all. Instead, the monopole actuator 4' is controlled with
the measuring result of the sound pressure p, adjusted
in the device producing a correction signal by means of
the approximation of the admittance H,,, of the sound
field as in the case shown in Figure 2.

[0013] Figure 4 illustrates a fourth sound attenuation
element 1" according to the invention. In Figure 4 the
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same numbers have the same significance as in Figures
1 to 3. The monopole actuator 4' is controlled on the
basis of the value of the particle velocity u,. The sound
pressure p is not measured at all, but the dipole actuator
4 is controlled by means of the measuring result of the
particle velocity u,, adjusted in the device 6 producing
a correction signal by means of the approximation of the
impedance H, as was explained in connection with Fig-
ure 1.

[0014] Figure 5 illustrates an overall system of sound
attenuation. The overall system comprises several
sound attenuation elements 1, 1', 1" or 1" of the inven-
tion. All measuring results achieved with the measuring
device 7 for residual sound pressure are collected in the
system in order to influence the adjustment of each at-
tenuation element. The adjustment of different elements
may depend differently on different residual sound pres-
sures.

[0015] The drawings and the related description are
only intended to illustrate the idea of the invention. The
details of the invention may vary within the scope of the
appended claims The measuring devices 7 for residual
sound pressure may be mobile and even portable,
whereby the minimization of the sound pressure focus-
es most effectively on the persons carrying the device.
The arrangement is suitable for mediums in which
sound causes a longitudinal wave motion, i.e. besides
air, the medium may be e.g. another gas or a liquid.

Claims

1. A method of attenuating sound, comprising meas-
uring at least one component of a sound field, and
producing attenuation sound by means of at least
one actuator, and adjusting the measurement result
with a coefficient, characterized in that the meas-
urement result is adjusted with the approximation
of the impedance or admittance of the sound field,
and the approximation is adjusted on the basis of
the measured residual sound pressure (Pgs)-

2. A method as claimed in claim 1, characterized in
that the pressure (p) and particle velocity (u,) of the
sound field are measured, and a dipole actuator (4)
is controlled substantially directly by means of the
sound pressure (p), and the influence of the particle
velocity (u,) on the dipole actuator (4) is taken into
account, adjusted with the approximation of the im-
pedance of the sound field.

3. A method as claimed in claim 1, characterized in
that the particle velocity (u,) and sound pressure
(p) of the sound field are measured, and a monop-
ole actuator (4') is controlled substantially directly
by means of the particle velocity (u,), and the influ-
ence of the sound pressure (p) on the monopole ac-
tuator (4') is taken into account, adjusted with the
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approximation of the admittance of the sound field.

A method as claimed in claim 1, characterized in
that the sound pressure (p) of the sound field is
measured, and a dipole actuator (4) is controlled
substantially directly by means of the sound pres-
sure (p), and a monopole actuator (4') is controlled
by means of the sound pressure (p) adjusted with
the approximation of the admittance of the sound
field.

A method as claimed in claim 1, characterized in
that the particle velocity (u,) of the sound field is
measured, and a monopole actuator (4') is control-
led substantially directly by means of the particle ve-
locity (u,), and a dipole actuator (4) is controlled with
the value of the particle velocity (u,), which has
been adjusted by means of the approximation of the
impedance of the sound field.

A method as claimed in any one of the preceding
claims, characterized in that the residual sound
pressure (p,es) is measured substantially continu-
ously.

A method as claimed in any one of the preceding
claims, characterized in that the residual sound
pressure (p,.s) IS measured in several different
places.

An apparatus for attenuating sound, comprising at
least one device measuring a component of a sound
field and at least one actuator producing attenuation
sound on the basis of the measurement result,
characterized in that the apparatus comprises at
least one device (7) measuring residual sound pres-
sure and a device (6) producing a correction signal,
and the device (6) is arranged to adjust the attenu-
ation sound to be produced by means of the approx-
imation of the impedance or admittance of the
sound field, which is adjusted on the basis of the
measured residual sound pressure (p,qs)-

An apparatus as claimed in claim 8, characterized
in that the apparatus comprises a sound pressure
detector (2), particle velocity detector (3), and di-
pole actuator (4) producing attenuation sound,
whereby the sound pressure detector (2) is ar-
ranged to control the dipole actuator (4) substan-
tially directly, and the particle velocity detector (3)
is arranged to control the dipole actuator (4) via the
device (6) producing a correction signal, and the de-
vice (6) is arranged to produce the correction signal
by means of the approximation of the impedance of
the sound field.

An apparatus as claimed in claim 8, characterized
in that the apparatus comprises a sound pressure
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11.

12.

13.

14.

detector (2), particle velocity detector (3), and mo-
nopole actuator (4") arranged to produce attenua-
tion sound, whereby the particle velocity detector
(3) is arranged to control the monopole actuator (4")
substantially directly, and the sound pressure de-
tector (2) is arranged to control the monopole actu-
ator (4') via the device (6) producing a correction
signal, and the device (6) is arranged to produce
the correction signal by means of the approximation
of the admittance of the sound field.

An apparatus as claimed in claim 8, characterized
in that the apparatus comprises a sound pressure
detector (2), and a dipole actuator (4) and monopole
actuator (4') producing attenuation sound, whereby
the sound pressure detector (2) is arranged to con-
trol the dipole actuator (4) substantially directly and
the monopole actuator (4') via the device (6) pro-
ducing a correction signal, and the device (6) is ar-
ranged to produce the correction signal by means
of the approximation of the admittance of the sound
field.

An apparatus as claimed in claim 8, characterized
in that the apparatus comprises a particle velocity
detector (3), and a dipole actuator (4) and monopole
actuator (4') producing attenuation sound, whereby
the particle velocity detector (3) is arranged to con-
trol the monopole actuator (4') substantially directly
and the dipole actuator (4) via the device (6) pro-
ducing a correction signal, and the device (6) is ar-
ranged to produce the correction signal by means
of the approximation of the impedance of the sound
field.

An apparatus as claimed in any one of claims 8 to
12, characterized in that the apparatus comprises
several devices (7) for measuring residual sound

pressure (Pyes)-

An apparatus as claimed in any one of claims 8 to
13, characterized inthat at least one device (7) for
measuring residual sound pressure (p,g) is ar-
ranged to be carried by a person in the sound field.

Patentanspriiche

Verfahren zum Dampfen von Schall, das ein Mes-
sen mindestens einer Komponente eines Schallfel-
des, und ein Erzeugen von Schallddmpfung mittels
mindestens eines Aktuators, und ein Einstellen des
MeRergebnisses mit einem Koeffizienten umfaflt,
dadurch gekennzeichnet, daR das MeRergebnis
mit der Naherung der Impedanz oder Admittanz des
Schallfeldes eingestellt wird, und die Naherung auf
der Grundlage des gemessenen Restschalldrucks
(pres) €ingestellt wird.
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Verfahren geméaR Anspruch 1, dadurch gekenn-
zeichnet, dal? der Druck (p) und die Schallschnelle
(u,) des Schallfeldes gemessen werden, und ein Di-
pol-Aktuator (4) im wesentlichen direkt mittels des
Schalldrucks (p) gesteuert wird, und der Einflu3 der
Schallschnelle (u,) auf den Dipol-Aktuator (4), die
mit der Naherung der Impedanz des Schallfeldes
eingestellt wurde, berlicksichtigt wird.

Verfahren gemaf Anspruch 1, dadurch gekenn-
zeichnet, dal? die Schallschnelle (u,) und der
Schalldruck (p) des Schallfeldes gemessen wer-
den, und ein Monopol-Aktuator (4") im wesentlichen
direkt mittels der Schallschnelle (u,) gesteuert wird,
und der Einfluf3 der Schalldrucks (p) auf den Mono-
pol-Aktuator (4'), der mit der Naherung der Admit-
tanz des Schallfeldes eingestellt wurde, berlick-
sichtigt wird.

Verfahren gemafy Anspruch 1, dadurch gekenn-
zeichnet, dal? der Schalldruck (p) des Schallfeldes
gemessen wird, und ein Dipol-Aktuator (4) im we-
sentlichen direkt mittels des Schalldrucks (p) ge-
steuert wird, und ein Monopol-Aktuator (4") mittels
des Schalldrucks (p), der mit der Naherung der Ad-
mittanz des Schallfeldes eingestellt wurde, gesteu-
ert wird.

Verfahren gemaf Anspruch 1, dadurch gekenn-
zeichnet, daR die Schallschnelle (u,) des Schallfel-
des gemessen wird, und ein Monopol-Aktuator (4")
im wesentlichen direkt mittels der Schallschnelle
(u,) gesteuert wird, und ein Dipol-Aktuator (4) mit
dem Wert der Schallschnelle (u,), die mittels der
Naherung der Impedanz des Schallfeldes einge-
stellt wurde, gesteuert wird.

Verfahren gemaf einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, da  der Rest-
schalldruck (p,s) im wesentlichen kontinuierlich ge-
messen wird.

Verfahren gemaf einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, da  der Rest-
schalldruck (p,es) an verschiedenen unterschiedli-
chen Stellen gemessen wird.

Vorrichtung zum Dampfen von Schall, die minde-
stens eine Einrichtung, die eine Komponente eines
Schallfeldes mif3t, und mindestens einen Aktuator,
der Schalldampfung auf der Grundlage des MeRer-
gebnisses erzeugt, umfafdt, dadurch gekenn-

zeichnet, da die Vorrichtung mindestens eine Ein-
richtung (7), die Restschalldruck mif3t, und eine Ein-
richtung (6), die ein Korrektursignal erzeugt, um-
fafdt, und die Einrichtung (6) angeordnet ist, um die
zu erzeugende Schalldampfung mittels der Nahe-
rung der Impedanz oder Admittanz des Schallfel-
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10.

11.

12.

13.

des einzustellen, die auf der Grundlage des gemes-
senen Restschalldrucks (pgs) eingestellt wurde.

Vorrichtung gemaR Anspruch 8, dadurch gekenn-
zeichnet, dal die Vorrichtung einen Schalldruck-
detektor (2), einen Schallschnellendetektor (3) und
einen Dipol-Aktuator (4), der Schalldampfung er-
zeugt, umfal3t, wobei der Schalldruckdetektor (2)
angeordnet ist, um den Dipol-Aktuator (4) im we-
sentlichen direkt zu steuern, und der Schallschnel-
lendetektor (3) angeordnetist, um den Dipol-Aktua-
tor (4) Gber die Einrichtung (6), die ein Korrektursi-
gnal erzeugt, zu steuern, und die Einrichtung (6) an-
geordnetist, um das Korrektursignal mittels der N&-
herung der Impedanz des Schallfeldes zu erzeu-
gen.

Vorrichtung geméaR Anspruch 8, dadurch gekenn-
zeichnet, da3 die Vorrichtung einen Schalldruck-
detektor (2), einen Schallschnellendetektor (3) und
einen Monopol-Aktuator (4"), der angeordnetist, um
Schalldampfung zu erzeugen, umfafdt, wobei der
Schallschnellendetektor (3) angeordnet ist, um den
Monopol-Aktuator (4') im wesentlichen direkt zu
steuern, und der Schalldruckdetektor (2) angeord-
net ist, um den Monopol-Aktuator (4') Uber die Ein-
richtung (6), die ein Korrektursignal erzeugt, zu
steuern, und die Einrichtung (6) angeordnet ist, um
das Korrektursignal mittels der Naherung der Ad-
mittanz des Schallfeldes zu erzeugen.

Vorrichtung gemaR Anspruch 8, dadurch gekenn-
zeichnet, daR die Vorrichtung einen Schalldruck-
detektor (2), und einen Dipol-Aktuator (4) und einen
Monopol-Aktuator (4'), die Schalldampfung erzeu-
gen, umfafdt, wobei der Schalldruckdetektor (2) an-
geordnet ist, um den Dipol-Aktuator (4) im wesent-
lichen direkt und den Monopol-Aktuator (4') Gber die
Einrichtung (6), die ein Korrektursignal erzeugt, zu
steuern, und die Einrichtung (6) angeordnet ist, um
das Korrektursignal mittels der Naherung der Ad-
mittanz des Schallfeldes zu erzeugen.

Vorrichtung gemaR Anspruch 8, dadurch gekenn-
zeichnet, da? die Vorrichtung einen Schallschnel-
lendetektor (3), und einen Dipol-Aktuator (4) und ei-
nen Monopol-Aktuator (4'), die Schalldampfung er-
zeugen, umfallt, wobei der Schallschnellendetektor
(3) angeordnet ist, um den Monopol-Aktuator (4) im
wesentlichen direkt und den Dipol-Aktuator (4) Uber
die Einrichtung (6), die ein Korrektursignal erzeugt,
zu steuern, und die Einrichtung (6) angeordnet ist,
um das Korrektursignal mittels der Naherung der
Impedanz des Schallfeldes zu erzeugen.

Vorrichtung gemaR einem der Anspriiche 8 bis 12,
dadurch gekennzeichnet, dal die Vorrichtung
verschiedene Einrichtungen (7) zum Messen von
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Restschalldruck (p,es) umfafit.

Vorrichtung gemaR einem der Anspriiche 8 bis 13,
dadurch gekennzeichnet, daR mindestens eine
Einrichtung (7) zum Messen von Restschalldruck
(pres) @ngeordnet ist, um von einer Person in dem
Schallfeld getragen zu werden.

Revendications

Procédé d'atténuation du son, comprenant la me-
sure d'au moins une composante d'un champ so-
nore, et la génération d'un son d'atténuation au
moyen d'au moins un transducteur, et I'ajustement
du résultat de la mesure avec un coefficient, carac-
térisé en ce que le résultat de la mesure est ajusté
avec l'approximation de I'impédance ou de I'admit-
tance du champ sonore, et I'approximation est ajus-
tée en se fondant sur la pression sonore résiduelle
mesuree (Pes)-

Procédé selon la revendication 1, caractérisé en
ce que la pression (p) et la vitesse particulaire (u,)
du champ sonore sont mesurées, et un transduc-
teur dipolaire (4) est commandé sensiblement di-
rectement par la pression sonore (p), et l'influence
de la vitesse particuliére (u,) sur le transducteur di-
polaire (4) est prise en compte, ajustée avec l'ap-
proximation de lI'impédance du champ sonore.

Procédé selon la revendication 1, caractérisé en
ce que la vitesse particulaire (u,) et la pression so-
nore (p) du champ sonore sont mesurées, et un
transducteur monopolaire (4') est commandé sen-
siblement directement par la vitesse particulaire
(uy), et l'influence de la pression sonore (p) sur le
transducteur monopolaire (4') est prise en compte,
ajustée avec l'approximation de l'admittance du
champ sonore.

Procédé selon la revendication 1, caractérisé en

ce que la pression sonore (p) du champ sonore est
mesurée, et un transducteur dipolaire (4) est com-
mandé sensiblement directement par la pression
sonore (p), et le transducteur monopolaire (4") est
commandé par la pression sonore, ajustée avec
I'approximation de l'admittance du champ sonore.

Procédé selon la revendication 1, caractérisé en
ce que la vitesse particulaire (u,) du champ sonore
est mesurée, et un transducteur monopolaire (4')
est commandé sensiblement directement par la vi-
tesse particulaire (u,), et le transducteur dipolaire
(4) est commandé avec la valeur de la vitesse par-
ticulaire (u,), qui a été ajustée avec l'approximation
de l'impédance du champ sonore.
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10.

11.

10

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que la pression so-
nore résiduelle (p,es) €st mesurée sensiblement en
continu.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que la pression so-
nore résiduelle (p,.s) €St mesurée en plusieurs en-
droits différents.

Appareil d'atténuation du son, comprenant au
moins un dispositif de mesure d'une composante
d'un champ sonore et au moins un transducteur gé-
nérant un son d'atténuation en se fondant sur le ré-
sultat de la mesure, caractérisé en ce que l'appa-
reil comprend au moins un dispositif (7) de mesure
de la pression sonore résiduelle et un dispositif (6)
de génération d'un signal de correction, et le dispo-
sitif (6) est destiné a ajuster le son d'atténuation a
générer au moyen de I'approximation de l'impédan-
ce ou de l'admittance du champ sonore, qui est
ajustée en se fondant sur la pression sonore rési-
duelle mesurée (p,s)-

Appareil selon la revendication 8, caractérisé en
ce que l'appareil comprend un détecteur de pres-
sion sonore (2), un détecteur de vitesse particulaire
(3), etun transducteur dipolaire (4) générant un son
d'atténuation, d'ou il résulte que le détecteur de
pression sonore (2) est destiné a commander le
transducteur dipolaire (4) sensiblement directe-
ment, et le détecteur de vitesse particulaire (3) est
destiné & commander le transducteur dipolaire (4)
via le dispositif (6) de génération d'un signal de cor-
rection, et le dispositif (6) est prévu pour générer un
signal de correction au moyen de l'approximation
de l'impédance du champ sonore.

Appareil selon la revendication 8, caractérisé en

ce que l'appareil comprend un détecteur de pres-
sion sonore (2), un détecteur de vitesse particulaire
(3), et un transducteur monopolaire (4') destiné a
générer un son d'atténuation, d'ou il résulte que le
détecteur de vitesse particulaire (3) est destiné a
commander le transducteur monopolaire (4') sensi-
blement directement, et le détecteur de pression
sonore (2) est destiné a commander le transducteur
monopolaire (4') via le dispositif (6) de génération
d'un signal de correction, et le dispositif (6) est des-
tiné a générer le signal de correction au moyen de
I'approximation de I'admittance du champ sonore.

Appareil selon la revendication 8, caractérisé en

ce que l'appareil comprend un détecteur de pres-
sion sonore (2), un transducteur dipolaire (4) et un
transducteur monopolaire (4') générant un son d'at-
ténuation, d'ou il résulte que le détecteur de pres-
sion sonore (2) est destiné a commander le trans-
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ducteur dipolaire (4) sensiblement directement, et
le transducteur monopolaire (4") via le dispositif (6)
de génération d'un signal de correction, et le dispo-
sitif (6) est destiné a générer le signal de correction
au moyen de l'approximation de I'admittance du
champ sonore.

Appareil selon la revendication 8, caractérisé en
ce que l'appareil comprend un détecteur de vitesse
particulaire (3), un transducteur dipolaire (4) et un
transducteur monopolaire (4') générant un son d'at-
ténuation, d'ou il résulte que le détecteur de vitesse
particulaire (3) est destiné a commander le trans-
ducteur monopolaire (4') sensiblement directement
et le transducteur dipolaire (4) via le dispositif (6)
de génération d'un signal de correction, et le dispo-
sitif (6) est destiné a générer le signal de correction
au moyen de l'approximation de l'impédance du
champ sonore.

Appareil selon I'une quelconque des revendications
8 & 12, caractérisé en ce que l'appareil comprend
plusieurs dispositifs (7) pour mesurer la pression
sonore résiduelle (p,g)-

Appareil selon I'une quelconque des revendications
précédentes 8 & 13, caractérisé encequ' aumoins
un dispositif (7) pour mesurer la pression sonore ré-
siduelle (p,.s) est destiné a étre porté par une per-
sonne dans le champ sonore.
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