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A soundwalk through
the Banyan Plaza

Albert Yaying Xu, my late grandfather, loved sharing his passion for acoustics in a
simple and engaging way with everyone. Since | was little, he encouraged me to
become more aware of my surroundings—especially how sound interacts with
space—by observing and engaging with my environment in a playful manner. He once
told me that, together with architect Francine Houben, he chose to celebrate and
enhance the acoustic challenges of Banyan Plaza rather than conceal them. He
expressed his hope that people would enjoy this space as a sonic landscape. This
workshop is inspired by his vision, exploring the fascinating sonic qualities of this public
space. | hope you enjoy it as much as he would have wanted. Have fun!
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Psycho Acoustics

The study of how humans perceive sound is
called psychoacoustics. This science has
practical applications all around us. In
architecture, spaces can be designed to sound
“dry” for clear sound, “warm” to enhance
richness, or “intimate” to draw the listener
closer to the performance.

Albert was deeply fascinated by
psychoacoustics. He frequently collaborated with
musicians & conductors to study in detail how to
design spaces that would enhance how their
music can evoke specific emotions.
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Frequency

The "frequency” of sound is how high or low it feels,

also known as the pitch. It is caused by the speed of vibrations

in the sound source. It's measured in Hertz (Hz),

which the amount of waves per second.

%05 X

Sonfrontal . -
T EH T ”(ﬁ@
cipe d'écoute binaurale

GEES ) S A e S
Drawing of binaural listening by Yaying

L- N8

[=J=:1

BEN 58 BIsCRERE S AE,
FRZE SRR M S RK,

KB REFIHRIE L.

M5 8 (dB)HIE.

Volume

The "volume" of sound is how loud or soft it feels.
Itis caused by changes in air pressure and
appears as the amplitude in a sound wave graph.
Itis measured in decibels (dB).
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Material, shape & size

How sound will behave in a room will depends on the size, shape and material used — et
a bit like when designing a music instrument. To ensure clear sound for speech,
spaces use absorbers like curtains and carpets to minimize reflections, and diffusers, /f’iL min
often seen in lecture and concert halls, to scatter sound waves and control
reverberation and echoes.
. L5 mm

Sometimes, for design reasons, absorbers and diffusers II -
are made less noticeable, as they can take up a lot of space. -~
Yaying had to find ways to create “invisible acoustics,” _
inventing new materials and structures to “hide” { f '
them while maintaining their effectiveness. 10‘1‘“ — :ﬂ@--—
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_ Reverberation I

Everytime Yaying would enter a space, he would clap his hands to
estimate the reverberation. Right after the clap, the sound lingers,
bouncing off surfaces and blending into a mix of reflections called
reverberation.

Reverberation affects a lot how we hear and interpret sound. If too much,
it can blur speech, making words harder to understand. If not enough,
a romantic piece of music could sound unlively. In concert halls,
reverberation is crucial, as it shapes the way music feels — enhancing its
richness and emotional depth when carefully designed. RT60 is the
time it takes for sound to decay by 60 decibels in a space after the sound
source stops, indicating how long reverberation lasts and is a crucial
parameter when designing a space. To measure RT60, Albert uses a
sound gun instead of clapping (with no bullet, only sound!)
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Echo

An echo happens when a sound wave reflects off a surface and retums to the listener as a distinct repetition.
Unlike reverberation, which is a continuous blend of reflected sounds, an echo is a clear and separate
repeat. For an echo to occur, the sound needs enough time to bounce off a surface and travel back to your ears.
The surface also needs to be hard, like the walls of a canyon or the interior of a tunnel. To perceive an echo, the
reflected sound must reach your ears at least 0.1 seconds after the original sound. This delay is long enough for
your brain to distinguish the reflection as a separate sound.
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Music
7 eaxe‘s Our hearing is one of the first senses
1w we develop as human beings. We begin

o to see only some time after birth — but

Lo s o) ¥ we are able to hear as early as 20
19Cxase weeks into the womb! From the very
ﬁ% beginning, we grow next to the sound of

a beating heart — hearing the voice of
the person camrying us and other sounds
in our surroundings. This is why music is
150 5000 15000 25 000 such a powerful connector,

s o 3 transcending cultures and languages
B il T (lLE{L‘\‘R) Room Volume (m?) throughout the years.
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Vessel of sound

Notice the shape, size, and materials of the
space. What can you observe that might
influence the acoustics?
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Play & Explore!

Here are some suggestions to play and
explore the acoustics of the space. If
you prefer, you can also simply listen to
others. Just open your ears as wide as
possible and let your mind & body
wander freely on this sonic walk!
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Trumpet

Listen to the trumpet
player and follow him.
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Deep listening*
How many different sounds can
you hear while being in the
Banyan Plaza?
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