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What We Hear
High-Bandwidth Videoconference (20Hz-20kHz)
Low-Bandwidth Videoconference (80Hz-8kHz)
Telephone (200Hz-4kHz)
Orchestral Strings (30Hz-16kHz)
Speech (80Hz-12kHz)
20 Hz

Frequency Range of Human Hearing
Pitch

Timbre or “Color”

20 kHz

Presence or “Space”
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Spatial Localization

3-Dimensional Audio World
Compressed into a
2-Dimensional Space
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The Three Secrets of
Audio Success
• Location
• Location
• Location

Microphone Types
• Dynamic - rugged, warm sounding, requires
higher sound levels, good echo rejection

• Ribbon - rather fragile, warm sounding, works
with fairly low sound levels, moderate echo
rejection

• Condenser - fairly sturdy, bright and crisp

sounding (accurate), will work with extremely low
sound levels, poor echo rejection
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Microphone
Polar Patterns

Omnidirectional Microphone
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Figure-8 Microphone

Cardioid Microphone
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Supercardioid Microphone

Hypercardioid Microphone
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Boundary Microphone

Physical Echo Rejection
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Electronic
Gadgets

Echo-Cancellation
Modules
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…but stay tuned

Fixing Their Echo
(The remote end hears their voice and/or
playing coming back to them.)
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Use Gates or Expanders to
Silence Local Microphones

• Helps reduce the echo at the remote end
• Insert a Gate or Expander on each Microphone
Channel
• Gates turn off the channel when the input level drops,
while Expanders turn down the channel. Thus,
Expanders are usually more graceful than Gates.

Gate/Expander Basics
•
•
•
•

A noise gate is used to mute or silence an audio
channel when the incoming audio drops below a
predetermined threshold.
An expander is similar to a gate, except it turns the
audio channel down rather than muting it completely.
In general, expanders have a smoother, more
graceful sounding process than do gates.
Gates and expanders are most effective when there
is a substantial level difference between the
foreground audio and the background audio as
happens when the microphone is placed very close
to the sound source.
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Gate/Expander Controls
•
•

•
•

Threshold - the audio amplitude level, usually expressed in
dB, that the incoming audio is compared against.
Ratio - on an expander, a numeric ratio that determines
how much the output level will be turned down when the
incoming audio level drops below the threshold. Gates
often do not have a ratio, as the audio is completely
silenced.
Attack - a value, usually expressed in milliseconds, that
controls how quickly the the gate or expander turns down
the output level once the audio drops below the threshold.
Release - a value, usually expressed in milliseconds, that
controls how quickly the gate or expander returns the
output level to it’s original level once the incoming audio
has come back above the threshold.

Gate/Expander Controls
•
•

•

Gain - the output audio level control for the gate/expander,
usually expressed in dB.
Hold - a value, usually expressed in milliseconds, that
controls how long the gate/expander waits to begin closing
after the incoming audio level has dropped below the
threshold.
Range - a control that typically allows you to set two
thresholds. The higher one opens the gate/expander when
the incoming audio level exceeds the threshold. Instead of
the gate/expander closing when the audio drops below the
upper threshold, it waits until the audio drops below the
lower threshold to begin closing. This allows for a smoother
and more natural release tail and reverberation.
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Use Gates or Expanders to
Silence Local Microphones

• Threshold: Set so that the local person’s softest level
is above the threshold.
• Ratio (Expander): Try between 7:1 and 15:1
• Attack: Try 1 (or less, if possible) to 5 ms
• Release: Try around 200 ms
• Gain: Set at 0 dB

Gate and Expander Tips
•

•
•
•

If the audio from the remote end opens the gate or
the expander, raise the threshold. Set the threshold
so that the gate or expander opens when you talk or
play, but remains closed when the remote person
talks or plays.
Set the attack time as fast as possible so that the
beginnings of your sounds do not get clipped off.
Set the release (or hold and release) time so that
your sounds can taper off naturally before the gate
or expander closes (usually 200 ms or so).
If your gate has a “range” value, experiment with
settings near the midpoint. This will cause the gate
to act more like an expander by dropping the audio
level rather than cutting it completely.
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Fixing Your Echo
(You hear your voice and/or playing
coming back to you.)

Use a Side-Chain Compressor
to “Duck” Remote Audio Levels

• Helps reduce the echo at your (local) end
• Insert a “Sidechain” Compressor on Remote Audio
Channels
• Set Sidechain “Key” input to the signal from the local
microphone(s)
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Compressor Basics
•
•
•
•

A compressor is normally used to narrow the
dynamic range of an audio signal
It does so by comparing the amplitude of the
incoming audio signal to a predetermined threshold.
Audio levels below the threshold are not affected,
but audio levels that exceed the threshold are turned
down.
A side-chain compressor uses one audio signal,
called the side-chain or key input, to control the main
audio signal.

Compressor Controls
•
•

•
•

•

Threshold - the audio amplitude level, usually expressed in
dB, that the incoming audio is compared against.
Ratio - a numeric ratio (3:1, 7.5:1, 20:1, etc.) that
determines how much the output level will be turned down
when the incoming audio level exceeds the threshold.
Attack - a value, usually expressed in milliseconds, that
controls how quickly the compressor turns down the output
level once the audio exceeds the threshold.
Release - a value, usually expressed in milliseconds, that
controls how quickly the compressor returns the output
level to it’s original level once the incoming audio has gone
back below the threshold.
Makeup Gain - the output audio level control for the
compressor, usually expressed in dB.
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Use Compression to “Duck”
Remote Audio Levels

• Threshold: Set so the local person’s level is above
the threshold, while the remote level is below.
• Ratio: Try between 10:1 and 15:1
• Attack: Try between 200 to 500 ms
• Release: Also, try between 200 to 500 ms
• Makeup Gain: Set at 0 dB

Compressor Tips
•

•

•
•

If the remote audio is constantly “ducked,” raise the
threshold. Set the threshold so that when you are
speaking or playing, the remote audio is “ducked,”
but when the remote end is speaking or playing,
their audio is at full level.
Increase the ratio to make the remote audio drop
lower in level when you speak or play. If it drops too
much, lower the ratio.
The attack time should be just shorter than the round
trip echo time (generally between 200-500 ms).
Too short of a release time can cause the
compressor to “pump.” Keep the release time in the
200-500 ms range.
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General Tips for Best Results
• Do physical Echo Rejection first!
• Remember, do physical Echo Rejection
first!
• Do a little compression and gating at each
end rather than a lot at just one end.
• Did I mention that you should do physical
Echo Rejection first?

Mixer and Cabling Tips
•
•

•

Use a mixer that allows Auxiliary Sends to be set to
“Pre-Fader,” or has assignable Bus outputs.
Connect your microphones to separate mixer input
channels. Assign the microphone channels to either
Auxiliary (pre-fader) outputs or to separate Bus
outputs, but not to the Master L/R mix unless you
need your audio in the house mix. Connect the
Auxiliary outputs (or Bus outputs) to the audio inputs
of the codec.
Connect your codec’s audio outputs to two additional
mixer channel inputs and assign them to the Master
L/R mix.
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Mixer and Cabling Tips
•
•
•

•

Plug a Gate or Expander into each of the
Microphone channels via the “Insert” jack.
Plug a Compressor into each of the Codec channels
via the “Insert” jack.
Assign your Microphone channels to an additional
(separate from the ones connected to the codec)
Auxiliary output and connect that output to the
Sidechain or “Key” input of the Compressor.
Connect your mixer’s Main outputs to your amplifier
and speakers.

Component Configuration
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For More Information
Dr. Brian K. Shepard
Flora L. Thornton School of Music
University of Southern California
840 West 34th Street, MUS 308
Los Angeles, CA 90089-0851
213.821.4152
brian.shepard@usc.edu
www-rcf.usc.edu/~bkshepar/
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