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classic analog vocoder.

tor and a carrier) into a single 
the modulator are applied to the 

s used as a modulator. A 
he resulting output is a "robot" 
tics have been impressed on to the 
 In this example, the voice is used 
uency sounds (such as "s" sounds) in 
 of the carrier signal to pass 

"B") cause only low-frequency 
output. Various vowel sounds act as 
ier frequencies through to the 
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VOCODER THEORY

Opcode's fusion:VOCODE is a digital recreation of a 

A vocoder processes two audio input signals (a modula
output, in which the percussive and tonal qualities of 
carrier signal.

For example, in a classic vocoder application, speech i
harmonically rich note or chord is used as a carrier. T
sounding vocal -- one in which the speech characteris
carrier waveform, making it sound as if it's "talking."
as a very expressive filter control. Sibilant, high freq
the modulator cause only the high-frequency portions
through to the output. Plosive sounds (such as "P" or 
portions of the carrier signal to pass through to the 
mid-frequency filters, passing only the matching carr
output.
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 Carriers

 

 your experiments by using dynamic 
as modulators.

rs) work well as carriers. This is 
ny frequencies for the modulator to 
e carrier, the greater the vocoding 

or or a carrier signal, though the 
onic makeup of the two signals and 

  

w and processing structure. The 

.

s.

 data.
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Selecting Appropriate Modulators And

If you're new to vocoders, you should probably begin
or percussive-type sounds (such as speech or drums) 

Harmonically rich sounds (such as big, lush synthesize
because a harmonically rich carrier signal contains ma
act on -- the more frequencies that are present in th
effect.

Obviously, any type of audio can be used as a modulat
sonic effects will be different depending on the harm
their dynamic complexity.

Signal Flow

The following page illustrates the vocoderÕs signal flo
diagram consists of the following type of modules:

¥ White modules represent digital audio data.

¥ Yellow modules represent user-definable parameters

¥ Green modules represent internal vocoder calculation

¥ Gray modules represent intermediary spectral domain
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Figure 1: fusion:VOCODE Signal Flow Diagram
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d selecting parameters.

  

cursor over a knob, then press and 
e mouse away from you or dragging 

over a knob, then press and hold the 
ou or dragging it to the left.

 along its colored outer arc.

  

bÕs position. To change the value of a 
techniques:

numerical to increment its value. 
 increasing values.
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BASIC OPERATION

This section discusses basic techniques for setting an

Knobs

To increase the value of a knob, position the 
hold the mouse button while either pushing th
it to the right.

To decrease the value of a knob, position the cursor 
mouse button while either pulling the mouse toward y

To instantly set the knob to any value, click anywhere

Numericals

Numericals display the exact value of a kno
numerical directly, use one of the following 

¥ Click the small Òup arrowÓ button to the right of the 
Hold down the button to automatically scroll through
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 numerical to decrement its value. 
 decreasing values.

lighting it), type a new value, then 

  

as an LED, then that button has an 
ON, then the LED is lit and the 
then the LED is dark and the button 

  

buttons. Use selectors to select an 
 list of choices. The Waveform 
e Carrier module is in Preset mode, 

  

e fusion logo in the lower left 
fusion:VOCODE User Guide

¥ Click the small Òdown arrowÓ button to the left of the
Hold down the button to automatically scroll through

¥ click anywhere within the numerical to select it (high
hit the ENTER key.

Buttons

Click a button to activate it. If a button h
associated on/off state. If the button is 
button stays down. If the button is OFF, 
is up.

Selectors

Selectors are lighter gray than 
item from a pop-up or pull-down
Selector, which appears when th
is an example of a Selector.

About Box

Open an About box for fusion:VOCODE by clicking th
corner of the window.
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t applicationÕs DSP menu (or 

lator.

 or you can create your own patch.

using either the Premiere or 
 from the Patch Selector menu in 
irect-X version, click the 

 

Import

 

 

 your host application provides for 

 

view

 

 button is contained within 
Direct-X, the Preview button is 
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QUICK START GUIDE

To use OpcodeÕs fusion:VOCODE plug-in:

1. Select some audio in your host-application.

2. Open Opcode's fusion:VOCODE plug-in from your hos
equivalent).

The selected audio automatically becomes your modu

3. You can now either select one of the factory patches

To use a factory patch:

1. If you want to start with a factory patch and you're 
AudioSuite versions, select the desired factory patch
the Control module. To select a factory patch in the D
button in the Control module.

2. Preview the effect by clicking whichever button that
this purpose. In the case of Adobe Premiere, the Pre
fusion:VOCODE's Control module. In AudioSuite and 
provided by the host application.
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view depends on the speed of your 
eview Status display in the Control 
tly being processed.

may be "choppy," or it may take too 

 

Fi

 

 button to preview the vocoder 

 ahead and process it -- writing it to 
ver button that your host 
dobe Premiere, press the 

 

OK

 

 

e to start tweaking. This is 

   

tom

 

 button. If you click the 

 

Preset

 

 
preset carrier waveform. Use the 
t which the carrier sounds. If you 

    

se one of your own audio files as a 

 and carrier.
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NOTE: The amount of time required to compute a pre
computer and the length of the audio file. Use the Pr
module to determine if the vocoder preview is curren

3. If you have a slower computer, the preview playback 
long to calculate a preview. In this case, click the Lo 
effect faster (but with reduced fidelity).

4. If you're happy with the previewed sound, you can go
your hard disk. Process the effect by clicking whiche
application provides for this purpose. In the case of A
button within fusion:VOCODE's Control module.

5. If you're not happy with the previewed sound, it's tim
discussed in the next tutorial.

To create your own vocoder sounds:

1. In the Carrier module, click either the Preset or Cus
button, use the Waveform Selector menu to select a 
Pitch Select keyboard to select the note (or chord) a
click the Custom button, click the Select button to u
carrier.

2. If desired, change the input levels for the modulator
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 output, adjust the carrier's 

 

Depth

 

 

d amount of the modulator's 

  

0. If you want it to be less 

  

w 70.

  

s or accentuate certain frequencies.

  

rall output level of the vocoder. If 
udio into the final output, set the 

  

 your host application provides for 
 

 

OK

 

 button contained within 

 discussed in detail in the following 
fusion:VOCODE User Guide

3. If you want to hear some of the carrier signal in your
control below 100%.

4. If you want the carrier to take on a more exaggerate
characteristics, set the Emphasis parameter above 7
influenced by the modulator, reduce Emphasis to belo

5. Use the various Tone controls if you want to suppres

6. Use the Output module's Level control to set the ove
you want to mix some of the unprocessed modulator a
Mix parameter to something less than 100%.

7. Process the effect by clicking whichever button that
this purpose. In the case of Adobe Premiere, use the
fusion:VOCODE's Control module.

All of these modules, parameters, and techniques are
sections.
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ur selected audio.

OCODE plug-in, that selected audio 
ecause, in general, the vocoder's 
r signal.

he vocoder's output will sound like a 
haracteristics will remain basically 

  

 level of the modulator signal. To the 

 

eak

 

 indicator, which behaves as 

y portion of the previewed 
ates that the vocoder is ÒhearingÓ 
 a vocoded effect.
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MODULATOR MODULE

Use the Modulator module to set the input level of yo

When you select an audio signal and open the fusion:V
is ALWAYS assigned to the modulator input. This is b
output resembles the modulator more than the carrie

For example, if you select some speaking or singing, t
Òtalking robotÓ rather than a human, but the speech c
intact.

Level

Use this parameter to set the input
left of the Level parameter is the P
follows:

The peak indicator turns green if an
modulator exceeds -24dB. This indic
the modulator well enough to create
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he previewed modulator reaches 
reater than 16-bit resolution, the 
t. Therefore, donÕt consider a yellow 

her:

    

or the numerical).
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The peak indicator turns yellow when any portion of t
0dB. Since the vocoder performs its calculations at g
modulator can never actually ÒclipÓ the vocoderÕs inpu
peak indicator to be a ÒbadÓ thing.

Once the peak indicator lights, you can reset it by eit

¥ clicking the Peak indicator.

¥ setting a new modulator Level (using either the knob 
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e as a custom carrier).

d.

ncies that match those in the 

    

orm you wish to use as a carrier 

notes) at which you want the 
fusion:VOCODE User Guide

CARRIER MODULE

Use the Carrier module to:

¥ create your carrier signal (or open an audio file to us

¥ set the input level of the carrier.

¥ set the depth at which the carrier signal is modulate

¥ determine how much to emphasize the carrier freque
modulator.

Preset Carriers

To use one of the built-in carrier signals:

1. Click the Preset button to light it.

2. From the Waveform Selector menu, select the wavef
signal.

3. On the tiny Pitch Select keyboard, click the note (or 
carrier signal to play.
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eyboard:

s, click a note on the Pitch Select 

urning all other notes off.

yboard to lower or raise the 
fusion:VOCODE User Guide

Pitch Select Keyboard

The follwoing describes how to use the Pitch Select k

¥ To define the pitch at which the preset carrier sound
keyboard.

¥ Click multiple notes to create chords.

¥ To turn off a note, click it again.

¥ Alt-click (or Option-click) a note to turn it on, while t

¥ Click the arrow buttons to the left or right of the ke
displayed pitch range of the keyboard.
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ll other notes, and set the 
the displayed range.

  

d differs depending on which 

 as white noise) may be Òpitchless.Ó 

  

ers the vocoder, and the Preview 

er.Ó

  

ent preset carrier pitch selections 
 installed in order to hear these 

se different carrier chords:
fusion:VOCODE User Guide

¥ Click the Reset button to turn on middle-C, turn off a
keyboard display so that middle-C is in the middle of 

! The note range displayed by the Pitch Select keyboar

preset waveform you select. Also, some presets (such
In this case, the keyboard is disabled.

! If you deselect all pitches, then no carrier signal ent

Status indicator in the Control module says ÒNo Carri

Audio Example

This audio example illustrates the effect that differ
have on the vocode effect. You must have QuickTime
audio samples.

Click each speaker to listen to vocoded sounds that u
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arrier audio.

V, UA, or SDII (Mac only).

mple rate as the modulator audio. 
e same sample rate as the 

e 

 

Select

 

 button.

ember that the modulator 
means:

ator audio, the carrier will ÒloopÓ so 
lator.

or audio, the final vocoded file will 
ount of the carrier audio. 
fusion:VOCODE User Guide

Custom Carriers

You can use any audio file as a carrier. To do so:

1. Click the Custom button to light it.

2. In the Carrier module, click the Select button.

A standard file dialog appears.

3. Use the dialog box to locate and select the desired c

Carrier files can be any of these formats: AIFF, WA

The carrier audio will always play back at the same sa
Therefore, you should select carrier files that use th
modulator.

4. The name of the selected audio file appears below th

When you use a custom carrier, it's important to rem
determines the length of the final vocoded file. This 

¥ If the carrier audio length is shorter than the modul
that it plays for the same length of time as the modu

¥ If the carrier audio length is longer than the modulat
be only as long as the modulator and use only that am
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parameters, which are independent 

  

 level of the carrier signal. To the 

 

eak

 

 indicator, which behaves as 

y portion of the previewed carrier 
the vocoder is ÒhearingÓ the carrier 
ect.

n any portion of the previewed 
calculations at greater than 16-bit 
coderÕs input. Therefore, donÕt 

her:

    

the numerical).
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Other Parameters

The Carrier module contains the following additional 
of the carrierÕs mode (preset or custom).

Level

Use this parameter to set the input
left of the Level parameter is the P
follows:

The peak indicator turns green if an
exceeds -24dB. This indicates that 
well enough to create a vocoded eff

The peak indicator turns yellow whe
carrier reaches 0dB. Since the vocoder performs its 
resolution, the carrier can never actually ÒclipÓ the vo
consider a yellow peak indicator to be a ÒbadÓ thing.

Once the peak indicator lights, you can reset it by eit

¥ clicking the Peak indicator.

¥ setting a new carrier Level (using either the knob or 
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ch emphasis (resonance) is applied 
atch the modulating frequency.

er is 70, which approximately 
s. You can hear this effect by 
er left.

less vocodedÓ since the carrier 
atorÕs sonic characteristics. You can 
 by clicking the speaker icon to the 

remphasize those carrier 
torÕs. This may or may not produce 

  

mples. QuickTime comes with your 

, QuickTime installation is included 
ickTime for Windows from the 
fusion:VOCODE User Guide

Emphasis

This parameter determines how mu
to those carrier frequencies that m

The default value for this paramet
matches traditional analog vocoder
clicking the speaker icon to the upp

Values less than 70 tend to sound Ò
signal takes on fewer of the modul
hear the effect of lesser emphasis
lower left.

Values greater than 70 tend to ove
frequencies that match the modula
a desirable effect.

! You must install Quicktime in order to hear audio exa

Macintosh system software. If youÕre using Windows
on the fusion:VOCODE CD. You can also download Qu
world wide web.
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e carrier signal gets affected by 
alog vocoders, keep this parameter 
me of the unfiltered carrier signal 

  

n some of your carrier audio "seeps" 
nal output. If you're using preset 
very desirable. However, in the case 
a little of the carrier waveform in 
mic). Also, any carrier signal that 
tered by the Tone controls. In an 

  

ion:VOCODE's Tone controls to 
d as the carrier (without producing 
fusion:VOCODE User Guide

Depth

This parameter determines how much th
the modulator. To emulate traditional an
at 100%. Values less than 100% cause so
to appear at the output.

If you set Depth to less than 100%, the
though and appears, unfiltered, in the fi
carrier waveforms, this is probably not 

of custom carriers, you may sometimes want to hear 
the output (particularly if the waveform is very dyna
doesn't get filtered by the modulator may still be fil
extreme case, you could set Depth to 0% and use fus
alter the tonal characteristics of an audio file define
any traditional vocoder effect).
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s of the vocoded signal.

  

ts or cuts all frequencies at or 
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TONE MODULE

Use the Tone module to alter the tonal characteristic

There are five frequency ÒbandsÓ as discussed below:

Lo

This is a ÒshelvingÓ type of control. It uniformly boos
below 200 Hz.
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s all frequencies in approximately a 

  

s all frequencies in approximately a 

  

s all frequencies in approximately a 

  

ts or cuts all frequencies at or 

  

luding any carrier signal that exists 

  

do not affect the modulator, should 

  

odulator signal in the final output.
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Lo Mid

This is a Òband passÓ type of control. It boosts or cut
2 octave band centered around 400 Hz.

Mid

This is a Òband passÓ type of control. It boosts or cut
2 octave band centered around 800 Hz.

Hi Mid

This is a Òband passÓ type of control. It boosts or cut
2 octave band centered around 1.6 kHz.

Hi

This is a ÒshelvingÓ type of control. It uniformly boos
above 3.2 kHz.

! The tone controls affect only the vocoded signal (inc

from a Depth setting less than 100%). Tone controls 
you wish to use the Mix parameter to include some m
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:

  

ll output level of the vocoder. To 
e Peak indicator, which behaves as 

ny portion of the previewed output 

n any portion of the previewed 
e fusion:VOCODE contains built-in 
l not actually ÒhardÓ clip the output 
unt. Peak reshaping may create 
 Òaudio maximizer,Ó which may or 
fusion:VOCODE User Guide

OUTPUT MODULE

Parameters

The Output module contains the following parameters

Level

Use this parameter to set the overa
the left of the Level parameter is th
follows:

¥The peak indicator turns green if a
exceeds -24dB.

¥The peak indicator turns yellow whe
output reaches or exceeds 0dB. Sinc

peak reshaping (see the schematic on page 4), you wil
signal even if it exceeds 0dB by some reasonable amo
some sonic attributes similar to those produced by an
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l free to experiment. The important 
eak reshaping occurs but no part of 

 previewed output exceeds the 
lipping in the output signal. If the 
meter or modify the various 
tomatically adjust the output Level 
escribed on page 23.

her:

he numerical).

processed modulator audio into the 
ontrol on an external effects 

ns only vocoder signal, with none of 
ut signal contains equal amounts of 
ar only the unprocessed modulator.

ages less than 100% -- especially 
s ÒcharacterÓ maintained in the 
fusion:VOCODE User Guide

may not be desirable in your final processed file. Fee
thing to remember is that, when the light is yellow, p
the previewed output actually Òclips.Ó

¥ The peak indicator turns red when any portion of the
limits of the internal peak reshaper, causing ÒhardÓ c
LED turns red, either decrease the output Level para
vocoder parameters. You can have fusion:VOCODE au
to create an unclipped, non-reshaped output. This is d

Once the peak indicator lights, you can reset it by eit

¥ clicking the Peak indicator.

¥ setting a new output Level (using either the knob or t

Mix

Use this parameter to mix some of the un
final output. This is similar to a wet/dry c
device. At 100%, the output signal contai
the modulator mixed in. At 50%, the outp
vocoder and modulator. At 0%, you will he

It's sometimes useful to use mix percent
when you want some of the original audio'
processed version.
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to automatically set the output 
ped, non-reshaped audio file. To do 

indicator.

 the Level parameter to the value 
reshaped output file.

tion of the entire audio file. If this 
ile outside the preview range might 

 still calculating, fusion:VOCODE 
r the preview calculation to finish.
fusion:VOCODE User Guide

Auto-Normalizing

Opcode's fusion:VOCODE provides a convenient way 
Level parameter to create the loudest possible unclip
this:

1. Tweak some parameters.

2. Wait for the preview to finish processing.

3. Alt-click (or Option-click) the Output module's Peak 

This resets the peak indicator and automatically sets
that will produce the loudest possible unclipped, non-

Caveats

There are a few caveats to keep in mind:

¥ The section you're previewing may be only a small por
is true, it's possible that some portion of the audio f
still cause the vocoder output to clip.

¥ If you Alt-click (or Option-click) while the preview is
may set the wrong output level -- it's best to wait fo



Page 24

imply Alt-click (or Option-click) the 
put level. Then raise the output 
ellow peak indicator). You can safely 
ing the output file.

s may be inaccurate by 1 or 2dB. 
ing auto-normalizing technique:

-click the Peak indicator to set an 

 click the Process button again.

m unclipped, non-reshaped level.
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¥ If you want to use peak reshaping as a sonic effect, s
Peak indicator to set the maximum non-reshaping out
Level knob to induce peak reshaping (indicated by a y
raise the output level an additional +6dB without clipp

AudioSuite Technique

Due to architectural constraints, AudioSuite preview
Therefore, for AudioSuite, you should use the follow

1. Set up the parameters, preview the audio, and option
approximate output level.

2. Click the AudioSuite-provided Process button.

3. After processing finishes, select the Undo command.

4. Option-click the Output moduleÕs Peak indicator, then

The resulting file will be accurately set to its maximu
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iere)

ding on the plug-in architecture 
 plug-in architectures. This section 
 version of fusion: VOCODE.

ed segment of audio. The length of 
plication. Preview allows you to hear 
lly process the audio.

ton to listen only to the selected 
the vocoded (processed) signal.
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CONTROL MODULE (for Prem

The appearance of the Control module changes depen
you're using. Not all buttons or options appear for all
discusses the Control module for the Adobe Premiere

Preview Button

Press this button to audition a small, loop
the preview is determined by your host ap
the effect of your edits before you actua

Bypass Button

If youÕre previewing audio, press this but
input audio (the modulator), while muting 
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 of the vocoder algorithm. Lo Fi 
 sample rate. There are two 

ode. OpcodeÕs fusion:VOCODE 
power. On the newest, fastest 
 in real time. On older, slower 
ou wait to hear a preview much 

d to believe, but with the massive 
might actually induce some 

y on slower computers:

 output.

red result, switch out of Lo Fi 
nce.

rs before processing or, if you 
 processing.
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Lo Fi Button

Press this button to decrease the fidelity
mode processes your audio at a decreased
possible reasons for using Lo Fi mode:

¥ You can preview your edits much faster using Lo Fi m
requires a tremendous amount of internal processing 
computers, Lo Fi mode may let you preview your edits
computers, Lo Fi mode will make the amount of time y
more tolerable.

¥ Sometimes Lo Fi mode sounds cool. It might seem har
filtering effect provided by the vocoder, Lo Fi mode 
distortion effects that sound pretty good!

In general, Opcode recommends the following strateg

1. Start with the vocoder in Lo Fi mode.

2. Make edits and preview their effect on the vocoderÕs

3. Once you get a vocoder sound thatÕs close to the desi
mode, wait for the preview, then listen to the differe

4. At this point, either fine-tune the vocoder paramete
prefer the Lo Fi sound, switch back to Lo Fi mode for
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nd Hi Tone knobs when editing in 

the Lo Fi sound but, if you switch 
onounced, producing unexpected 
i mode only if you plan to process 

you may wish to work with Lo Fi 
trying Lo Fi mode as an additional 

or the vocoder to internally process 
e previewed audio. The faster your 
lation occurs.

 youÕre listening to processed or 

s the entire preview length of your 
ves left-to-right to indicate the 

bottom-half of the display is the 
 vocoder parameter, the computer 
ted by the pointer. As the vocoder 
fusion:VOCODE User Guide

! In general, you should refrain from using the HiMid a

Lo Fi mode -- these parameters have little effect on 
out of Lo Fi mode, their effects can be extremely pr
results. ItÕs best to modify these parameters in Lo F
the final audio file in Lo Fi mode.

If your computer has a fast enough microprocessor, 
mode turned off -- though you may want to consider 
sonic effect.

Preview Status

It takes some amount of time f
your edits and apply them to th
computer, the faster this calcu

Use the Preview Status display to determine whether
unprocessed audio.

It works like this: The width of the display represent
audio file. In the top-half of the display, a pointer mo
current play location within the preview time. In the 
processed/unprocessed indicator. When you change a
recalculates the output starting from the point indica
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the region has been reprocessed. A 
en reprocessed.

eans youÕre listening to an audio 
wn in the vocoder window. If the 
 an audio preview that does not yet 

pareÓ feature, allowing you to 
with another. Basically, the vocoder 
, labeled Setup A and Setup B.

tup A, you are editing the 
o Setup B by clicking the Copy to B 
diting the parameters stored in 
he Copy to A button.

ween the two different sets of 

ws:

etup A and Copy to B. The 
. Any changes that you make to 
etup A. If you create a vocoder 
fusion:VOCODE User Guide

recalculates the data, a light blue bar indicates that 
dark red bar indicates that the region has not yet be

Therefore, if the pointer is over a light blue bar, it m
preview that accurately reflects the parameters sho
pointer is over a red area, it means youÕre listening to
reflect the settings shown in the vocoder window.

Setup/Copy to Buttons

These buttons work as a Òcom
compare one vocoder setting 
gives you two memory buffers

Whenever the button says Se
parameters stored in Setup A -- you can copy them t
button. Whenever the button says Setup B, you are e
Setup B -- you can copy them to Setup A by clicking t

Press the Setup button to switch back and forth bet
vocoder parameters.

Use the Copy to and Setup buttons together as follo

When you first open the vocoder, the buttons read S
parameters you first begin editing belong to Setup A
these parameters are automatically remembered by S
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 copies your parameter setup into 
ents in an attempt to fine-tune 
etup A. At any point, you can click 

 you saved when you clicked the 
ost recent edits by clicking the 

 vocoder patches.

or save fusion:VOCODE patches. 
number of factory patches 
uild your own sounds. Also, you can 

lect it from the Patch Selector 
e stored in ÒSystem Folder/
r/Audio Plug-ins/Vocode,Ó and must 
ppear in the Patch Selector list.

st of fusion:VOCODE patches, the 
 has facilities for saving and loading 
fusion:VOCODE User Guide

sound that you like, click the Copy to B button, which
Setup B. You can continue to make parameter adjustm
your sound, and these edits continue to be stored in S
the Setup A button to recall the parameter set that
Copy to B button. You can then switch back to your m
Setup B button. This lets you compare two different

Patch Selector

Use this area to you load 
The vocoder ships with a 

(templates), which you can use as starting-points to b
save any of your own parameter sets as patches.

To open a patch, simply se
menu. Factory patches ar
Extensions/Opcode Folde
remain here in order to a

Aside from containing a li
Patch Selector menu also
your own custom patches:
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Õt stored in the ÒSystem Folder/
rectory.

parameters currently displayed in 

g the parameters currently 
, to create your own patch:

ommand.

me, then click the OK button.
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patch to others, you must also distribute the custom
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