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Zéakladne typy ,,jednoduchych® akustickych vysielacov

stéricke vysielace
— pulzujtca gul’a (ak. vysielac 0. radu)
— akusticky dipdl (ak. vysielac 1. radu)
— sféricke vysielace druhého a vySSich radov
sustavy bodovych zdrojov
— rad bodovych zdrojov na priamke alebo na krivke
— pole bodovych zdrojov na rovine alebo na krivej ploche
piest
— volne kmitajuci
— kmitajuci v nekonec€nej stene
kmitajaca priamka
valcové vysielace
— pulzujuci valec
— cylindricky dipol
— oscilujuci valec



Smerove vlastnosti akustickych vysielaCov

* Smerove vlastnosti akustickych vysielacov vyjadrujeme vo forme:
— smerovej funkcie / smerovej charakteristiky
— Cinitel'a / indexu smerovosti
— vysielacieho uhla.

« Smerova funkcia/charakteristika n(o)

— Vyjadryje zavislost’ akustického tlaku pred vysielaCom od smeru vysielania
akustického vysielaca, ktory vyjadrujeme oby€ajne uhlom, ktory zviera os vysiela¢a so
spojnicou stredu vysielaca a definovaného bodu priestoru.

— V pripade teoretickych vysielacov je mozné ju vyjadrit’ aj vo forme analyticke;j
funkcie, napr. n(a)=cos(a) v pripade akustického dipoélu.

— NajcCastejSie sa zobrazuje vo forme smerovej charakteristiky (linearnej, polarne;,
trojrozmernej ,,balonovej*)

« Cinitel resp. index smerovosti

e Smerovy uhol



Smerova funkcia a smerovy diagram
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For a sending transducer, the directivity function F(6,o) is the relationship between the sound pressure
in the far-field at angles (0,¢) compared to the sound pressure in a reference direction, usually
(6,9)=0,0 for the same distance to the acoustic center of the transducer.

The directivity function (0,¢) for a receiver is the relationship between the receiver’s electric output
voltage in the far-field at angles (6,¢) compared to the output for incoming sound at a reference
direction, usually (6,¢)=0,0, and for the same distance to its acoustic center.



Three graphical representations of the directivity characteristics of the

same transducer
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Angle 8 [*] cylindrical symmetry assumed

(a) shows a traditional polar plot, (b) an alternative “linear” plot, and (c) a
“directivity balloon”.



Directivity index and directivity factor

Directivity factor [Q(f)]. The directivity factor is the ratio of the intensity [6] on
a designated axis of a sound radiator at a stated distance r to the intensity that
would be produced at the same position by a point source if it were radiating the
same total acoustic power as the radiator. Free space is assumed for the
measurements. Usually, the designated axis Is taken as the axis of maximum
radiation, in which case Q(f) always exceeds unity. In some cases, the directivity
factor is desired for other axes where Q(f) may assume any value equal to or
greater than zero.

Directivity index [DI(f)]. The directivity index is 10 times the logarithm to the
base 10 of the directivity factor:

DI(f) =10 - log10Q(f)



Akusticky vysiela¢ nultého radu — pulzujtca gul’a

Je zakladnym typom akustického vysielaca.

Predstavujeme si ho ako gul'u, ktorej povrch je v kontakte s prostredim a kmita vo
vSetkych bodoch rovnakou radidlnou rychlostou (amplituda aj faza).

Pulzujuca gul'a ma kl'udovy polomer R, jej stred lezi v po€iatku siradnicovej sustavy
(r=0) a vychylka kmitajuceho povrchu je nepatrna v porovnani s polomerom R.

Vysiela¢ nultého radu je zdrojom gul'ovej zvukovej viny.




Piest v nekonecnej stene

Je zakladnym teoretickym modelom jedného z najcastejSie sa vyskytujucich redlnych
akustickych vysielaCov — membrany.

Ulohou ,,nekoneénej* steny v tomto teoretickom modeli je oddelit’ akustické
priestory pred a za membranou, aby vplyvom ohybu viny nedochadzalo k ich
vzajomneému ovplyviiovaniu.

Predpokladame, Ze piest je dokonale tuhy (nevykazuje vlastné vibracie), ma nulova
hmotnost’ a kmita vol'ne a bez strat trenim.

Matematicky model v nekonecnej stene potom vychadza z predpokladu, ze piest sa
sklada z nekone¢ného poc¢tu bodovych vysielaCov, kmitajucich sufazovo a akusticky
tlak v 'ubovol'nom bode akustickeho priestoru dostaneme scitanim prispevkov od
vSetkych elementarnych bodovych vysielaCov (Co je implementované integrovanim
po celej ploche piesta)



Smerové charakteristiky bodoveho vysielaca a piesta v
nekonecnej stene
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Fic. 4.23. Measured directivity patterns for a typical 12-in. direct-radiator loud-
speaker in a 27- by 20- by 12-in. rectangular box. The squares give the directivity
index at 8 = 0°. One angle of zero directivity index is also indicated.



« smerove vlastnosti piesta na
konci akustickej trubice
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* smerove charakteristiky vol'ne kmitajuceho piesta

ha=4 1807 Dr=9.008 ka=5 1a80® DI =106 DB

Fig. 4,13, Directivity patterms for an unbafled rigid cireular piston of radius a
lovated in frec spacs at an angle # a large distance r from the pﬂinl of measurement A,
For ka < 1, the directivity pattorn is the same as that for the doublet, The boxes
give the directivity index at & = 0", One angle of zero directivity index 13 alap
indicated by the arrow,



Akusticky vysielaC prvého radu — akusticky dipol

dva bodove zdroje,
vysielajuce v protifaze
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Dva bodove¢ zdroje vysielajice vo faze
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Fig. 4.5. Directivity patterns for a linear array of four simple in-phase sources evenly
spaced over & length 4. The boxes give the directivity index at § = 0°. One angle
of zero directivity index ia also indicated by the arrow,



* Parabolicky megafon

_._F 4 1

Fra. 4.14. Parabolic megaphone soitable Tor gse hy n cheerleader in a foothball stadium,



Smerove charakteristiky parabolického megafonu

R=AA ) R=8A
Fig. 4.15. Directivity patterns for the parabolic megaphone of Fig. 4.14 in the planc
containing the arc of the opening.



(a) (b)
Fia. 4.16. Multicellular horns with eurved radiating fronts. {a) 3 X 5 = 15 cells
(b) 2 X 4 = § cells,
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Fra. 4.17. Beam widths of multicellular horns constructed as shown in the insert
and as sketched in Fig, 4.16.



Technical Evolution of Sound
Production & Reproduction

3 — D Sound
Sound-field reproduction

MultiChannel /
Surround 5.1/
7.1

Stereo

Mono

Fixed environment
Sweet Spot
Single user

Dynamic & Interactive
Sweet Area & versatile format
Multiuser Operation




Wave Field Synthesis (WFS) - Concept

Huygens' principle: wave fronts emitted by the primary
source (violin) behave as an ensemble of secondary sources

located along the wave front.

«Distribution of secondary sources
located on the boundary between
the source domain and the receiver
domain.

«DSP control (delay, gain, filter)
applied to the transducer array in
order to shape the wave field
according to the primary source
location.




WES reproduction, typical sources




Otazky

1. Jednou vetou definujte, Co je akusticky vysielac.

2. Smerova charakteristika akustického dipolu ma tvar:
a) gulovy
b) osmicCkovy
c) Stvorlistkovy
3. akusticky dipdl tvoria
a) dva bodov¢ zdroje, vysielajuce vo faze
b) dva bodové zdroje, vysielajice v protifaze






