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INTRODUCTION

Sound zones are two or more regions within a listening space
where listeners are provided with personal audio. Acoustic
contrast Is a measure of the acoustical separation between two

Zones, given as f f . 2
P(X, X
C(ZB,Zp) = 10logy, ( = )

fZD [ |p(x,t)]?dtdx

EXISTING SOUND ZONING METHODS

* Pressure matching (PM) [1],

both amplitude and phase of a sound field are controlled.

* Acoustic contrast control (ACC) [2],
average squared sound pressure in the two zones is controlled.

» Traditional acoustic contrast control (TACC)
» Broadband acoustic contrast control (BACC)
« BACC-RV
« BACC-RD [3]

Assumption. The target frequency range is restricted to low
frequencies. Therefore, the phase of the reproduced sound field
IS not of concern.

Result. ACC is used.

PROBLEM STATEMENT

State-of-the-art often

BACC methods, iInvestigated under

anechoic conditions, are not able to realize a flat frequency
response in a limited frequency range within a reverberant
environment.

ACOUSTIC CONTRAST CONTROL MODEL

Sampled output of the k-th microphone in the bright zone
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Fig. 1. Setup in a dampened room with L. = 11 woofers and a square
grid of 2 by 2 microphones per zone.

Assumption: the source signal is spectrally white and thus only
the filters will affect the input to the loudspeakers.
Sampled output

yp.r(n) = w'rgi(n)

with
rB,k(n) — [hB,lk(n), .. .,hB71]<;(TL — M—I— 1), .o

Shpk(n), .k e(n — M+ 1T

Total energy in the bright zone, can be defined as
Kg M+I—2

63—2 Z yg.,(n)/Kp = w Rpw
PROPOSED BACC-RTE METHOD

Frequency response of the k-th microphone in the bright zone
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Minimization term
Kpg J—2a+1
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This term is used to define the optimization for the BACC-RTE
method by

RTE = —pB.E(fj) +

| 2

w!Rpw
W = arg max
s S (1 —-B)w!'Rpw + BRTE + dw'w

EXPERIMENTAL RESULTS
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Fig. 2. Averaged frequency responses for BACC-RTE and BACC-RD
method in bright and dark zone with f; = 10 Hz and f; = 310 Hz.

CONCLUSION

Contrary to BACC-RD it is possible to attain high contrast and
low variation across frequency in the target frequency range
using the proposed BACC-RTE method.
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