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We are studying technologies that control
sound reverberation by using multiple
loudspeakers. Our goal is to construct a

good listening environment for musical
performances in facilities that are not designed for
that purpose, e.g., multi-purpose auditoriums or TV
studios.   

STRL has conducted research on loudspeaker-
walls1 that reconstruct the sound field of a concert
hall in a small space, such as a listening room. We
would like to use this
technology to control
reverberation in a larger
space so that listeners
can enjoy good
acoustics at any point
in the space. To
facilitate our research,
we recently installed
fourteen pillar-type
loudspeaker arrays,
each with six
loudspeakers, in the
STRL auditorium
(Figure 1) .

The system diagram
is shown in Figure 2. A
microphone is installed
on stage close to the
sound sources (musical
instruments), to
suppress reverberation
that might be picked
up. Artificial
reverberation is
generated with an
algorithm called the
block-shifting method,
and each of them is added to the sound picked up by the
microphone1, and is reproduced from each pillar-type
loudspeaker array.

Such electrical control enables lengthening of the
reverberation time, from approximately 0.7 seconds in the
STRL auditorium to what value, according to the musical
instruments' characteristics and the type of musical piece
performed.

In general, when reverberation is reproduced using
multiple loudspeakers, good perception of the reverberation
can only be obtained in seats near the center. To solve this
problem, the arrangement of the pillar-type loudspeaker
arrays is based on the results of experiments conducted in a
small space2.

Listening tests conducted in the STRL auditorium assessed
the effect of various combinations of loudspeakers (see Figure
3). They revealed that reverberation deviation occurs at seats
near the wall when only a few pillar-type loudspeaker arrays
and a few loudspeakers in each array are used and that good
perception of reverberation can be attained throughout the
auditorium when all the pillar-type loudspeaker arrays are
employed and the individual arrays are controlled
independently.

On future work will involve research on reverberation
control techniques and on sound pick-up and reproduction
methods suitable for reverberation control.

1 A method to adjust reverberation of each loudspeaker to achieve
an enhanced perception of the reverberation effect generated
from multiple loudspeakers.

2 An experimental system with loudspeakers covering a wall.
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Figure 3: Subjective evaluation results for sound volume perception
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Figure 2: System diagram
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Figure 1: Pillar-type loudspeaker
arrays installed in the STRL
auditorium


