
                               
New Features in CueMix FX
OVERVIEW
This document provides late-breaking information about 

new features in the audio drivers and CueMix FX console not 

covered in the manual.

WaveRT support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

FFT and Spectrogram display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

X-Y Plot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Phase Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Tuner  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

WaveRT SUPPORT
The Windows driver which accompanies this CueMix FX 

update also supports WaveRT, a new low-latency audio 

driver standard by Microsoft. WaveRT is supported by Sonar 

8 and later, under Windows Vista. 

To enable WaveRT, check the Use WaveRT for Windows Audio 

option in the MOTU Audio Setup console.

Figure 1: The WaveRT option can be enabled in the MOTU Audio Setup console.

If you uncheck this box, WaveRT support is disabled, and 

legacy WDM driver support is provided instead.

FFT AND SPECTROGRAM DISPLAY
For the mk3 series of FireWire/USB audio interfaces, FFT 

and spectrogram information can be displayed in the Filter 

response display section or as a separate window. 

Figure 2: Filter Display options menu 

Filter display options

The Filter display options menu (Figure 2) provides several 

options for the EQ filter display:

FFT display

Choose Show FFT from the Filter display options menu 

(Figure 2) to superimpose a real-time Fast Fourier 

Transform (FFT) frequency measurement curve over the EQ 

filter display, as demonstrated in Figure 3:

Figure 3: FFT display.

The FFT curve is post-filter. Therefore, the FFT shows the 

results of the EQ filter(s) being applied. Use the global EQ 

button for the input or output channel to toggle between the 

EQ’d and non-EQ’d FFT display.

Menu option What it does

Show no analysis Turns off both the FFT and 
Spectrogram in the Filter display.

Show FFT Shows/hides a real time FFT analysis of the 
current signal being EQ’d, post EQ filter.

Show Spectrogram Shows/hides a real-time spectrogram 
“waterfall” in the background of the filter 
display, post EQ filter.

Show Band Response Shows/hides the colored area below EQ fil-
ter points.

Filter display options menu

FFT curve
 N E W  F E A T U R E S  I N  C U E M I X  F X

1



                       
Spectrogram

Choose Show Spectrogram from the Filter display options 

menu (Figure 2) to superimpose a real-time spectrogram 

“waterfall” display in the background of the EQ filter display, 

as demonstrated in Figure 4:

Figure 4: Spectrogram display.

The spectrogram scrolls from top to bottom, where the top 

edge of the display represents what you are hearing “now”. 

Color represents amplitude along the left/right frequency 

spectrum. The amplitude color scale runs from black 

(silence) to red (full scale) as follows:

Figure 5: Spectrogram color-to-amplitude spectrum.

Opening the FFT Analysis window

Choose FFT Analysis from the Devices menu (Figure 7) to 

open a new window with the filter EQ display for detailed 

inspection and adjustment of the EQ filter, as shown in 

Figure 6.

Figure 7: Opening the FFT Analysis window

View controls

Figure 8: View controls 

You can show and hide the FFT display, spectrogram or EQ 

band response curves as desired using the View controls 

(Figure 8). These settings are independent of the small graph 

display options (Figure 2), so you have the flexibility to 

display different combinations in each graph.

☛ “Enable EQ Controls” will be available only if the 

focused pair are a stereo input pair or stereo output pair.

Black Blue Green Yellow Orange Red

Silence Full scale

Figure 6: Full window filter display.

View 
controls

Y-axis labels for EQ controlsY-axis labels for FFT display

Horizontal 
controls

Vertical 
controls

Spectrogram 
controls

Grow handle

Pause button

Display options
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Logarithmic or Linear X-Axis Scale

The x-axis defaults to a logarithmic scale, but can be changed 

to a linear scale if desired. In the View controls (Figure 8), 

click Logarithmic to access the x-axis scale options menu. 

With a linear scale selected, frequency is constant, but the 

width of each octave along the x-axis is different. With a 

logarithmic scale selected, octaves are displayed with a 

constant width, but frequency is displayed logarithmically 

within each octave.

Axes display

The Axes control (Figure 8) sets the opacity of the grid 

displayed in the graph, from 100% (fully visible) down to 0% 

(fully hidden).

Pausing the display

The Pause button in the upper right corner of the View 

section (Figure 8) allows you to freeze the display at any time. 

To resume, click the button again.

The info box

When any EQ filter point is selected or dragged in the full 

window graph, the info box is shown next to the point in the 

full graph display (Figure 9). 

Figure 9: The Info Box.

The info box includes the industry standard scientific note 

(pitch) name when the control point is located at a frequency 

that resides within a prescribed note range, where C4 is 

middle C. The note number is accompanied by the number 

of cents (±50) above or below the exact frequency for the 

note. If the control point is dragged outside the note range, 

only the frequency is shown.

Horizontal controls (frequency axis) 

The Horizontal controls (Figure 10) configure the value 

range of the x-axis (frequency). Click and drag the values up 

or down to set them, or double-click to return to the default 

value.

There are two modes for the controls: Zoom/Offset and 

Min/Max. To change the mode, use the Horizontal control 

menu (Figure 10). 

Figure 10: Horizontal control menu

In Zoom/Offset mode, Zoom sets the display zoom from 

1x to 100x, where the number represents the zoom factor 

relative to the entire frequency range. For example, when the 

horizontal zoom value is 1x, the entire frequency range from 

10 to 24000 Hertz is displayed; when the horizontal zoom 

value is 2x, one half of the entire frequency range is 

displayed. Pos determines which frequency is displayed at the 

center of the graph.

In Min/Max mode, Min and Max set the lowest and highest 

displayed frequencies (in Hertz). 

Vertical controls (amplitude axis)

The Vertical controls (Figure 6) operate similarly to the 

Horizontal controls, except that they configure the y-axis 

(amplitude).

In Zoom/Offset mode, Zoom sets the display zoom from 

1x to 100x, and Pos sets the center amplitude of the graph.

In Min/Max mode, Min and Max set the smallest and largest 

displayed amplitude. 

Spectrogram controls

The Floor control (Figure 6) sets the amplitude threshold for 

the spectrogram display, from -144 dB up to 0 dB.

The Alpha control (Figure 6) sets the opacity of the 

spectrogram information displayed in the graph, from 100% 

(fully visible) down to 0% (fully hidden).
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OSCILLOSCOPE
The Oscilloscope (Figure 11) graphs the amplitude of an 

audio signal over time. 

Amplitude is displayed on the y-axis and time is displayed on 

the x-axis. A thick white vertical line marks where time 

equals zero; a thick white horizontal line marks where 

amplitude equals zero (Figure 11, below).

Level meters are displayed to the right of the graph. One or 

two meters are shown, depending on the current view mode 

(see “View controls”). 

Opening the oscilloscope

Each mk3 series FireWire/USB audio interface has its own 

oscilloscope. To open an oscilloscope, choose the 

Oscilloscope item from the Devices menu under the desired 

interface. 

Figure 12: Opening the oscilloscope

Choosing a channel to display

The oscilloscope follows the currently focused audio input or 

output. If you focus a mono channel (e.g. Analog 3), its 

corresponding stereo pair will be displayed (Analog 3–4).

View controls

The View controls (Figure 13) provide several options for the 

oscilloscope display.

Figure 13: View controls

View menu

The View menu (Figure 13) lets you choose how you wish to 

display the audio channel(s) being displayed.

Display options

The Axes control (Figure 13) sets the opacity of the grid 

displayed in the graph, from 100% (fully visible) down to 0% 

(fully hidden). The Show Ruler option toggles the 

measurement items (see “Measurement information” on 

page 6). 

Pausing the display

The Pause button in the upper right corner of the View 

section (Figure 13) allows you to freeze the display at any 

time. To resume, click the button again. The level meters will 

remain active while the display is paused. 

Figure 11: Oscilloscope

View menu setting What it displays

Left Left channel only

Right Right channel only

Split screen Left channel on top; right channel on the bottom

Shared Left and right on top of each other; left is green, right is 

red

Add Left and right channels’ amplitudes are added together

Subtract L-R The right channel’s amplitude is subtracted from the left 

channel’s amplitude

Pause button

View menu
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Horizontal controls (time axis) 

The Horizontal controls (Figure 14) configure the value 

range of the x-axis (time). Click and drag the values up or 

down to set them, or double-click to return to the default 

value. 

There are two modes for the controls: Zoom/Offset and 

Min/Max. To change the mode, use the Horizontal control 

menu (Figure 14). 

Figure 14: Horizontal control menu

In Zoom/Offset mode, Zoom sets the display zoom from 

1/1000x to 10x, where the number represents the number of 

pixels per sample. For example, when the horizontal zoom 

value is 10x, 10 samples are displayed in 100 pixels; when the 

horizontal zoom value is 1/10x, 100 samples are displayed in 

10 pixels. Offset moves the line marking time equals zero left 

or right. 

In Min/Max mode, Min and Max set the earliest and most 

recent displayed time. 

Time Units

The Time Units sub-menu (Figure 14) provides the option to 

view the X axis in Seconds or Samples. 

Vertical controls (amplitude axis)

The Vertical controls (Figure 14) operate similarly to the 

Horizontal controls, except that they configure the y-axis 

(amplitude).

In Zoom/Offset mode, Zoom sets the display zoom from 

1/2 to 100x, and Offset moves the line marking amplitude 

equals zero line up or down.

In Min/Max mode, Min and Max set the smallest and largest 

displayed amplitude. 

Waveform Recognition

The Waveform Recognition option searches through new 

audio data looking for a waveform which most resembles 

that which was previously displayed. The region where this 

takes place is a small window around the line marking time 

equals zero, denoted by the extra vertical graph lines 

surrounding it. There are two kinds of waveform recognition 

available: Type I and Type II. 

Figure 15: Waveform Recognition menu

Type I recognition provides the most stable display of the 

waveform. It is the most resistant to change. Louder 

transients, such as those produced by a snare drum, are not 

displayed inside of the waveform window. Type I is best for 

observing the shape of a signal produced by a synthesizer or 

observing the tone of a guitar through a chain of pedals.

Type II recognition is less resistant to change. It will include 

loud transients within the waveform recognition window. 

Type II is better for observing percussive music where the 

beat itself is to be centered within the waveform window.

Trigger

When the Trigger (Figure 16) is not enabled (the Trigger 

menu is set to None), the graph updates based on time: after 

every n samples of the monitored audio signal, the most 

recent samples are displayed. When the Trigger is enabled 

(set to any mode other than None), the graph updates in 

response to specific conditions in the signal. The Trigger 

section defines that criteria and how the graph will display 

the events that match. 

Figure 16: Trigger settings

Criteria

The criteria checkboxes (Figure 16) determine the 

conditions that the trigger is looking for and where it will 

look for them. 

The Left checkbox causes the condition to be looked for in 

the left channel of the signal; likewise, the Right checkbox 

looks for the condition in the right channel. One or both of 

these can be enabled simultaneously. If neither is enabled, 

the criteria will not be found because the trigger is not 

looking at any audio signal.

The Pos and Neg checkboxes determine the slope of the 

event. When the Pos checkbox is enabled, the trigger will 

look for an event where amplitude is increasing; likewise, 

enabling the Neg checkbox tells the trigger to look for an 

Trigger indicator

Trigger menu

Criteria check boxes
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event where amplitude is decreasing. One or both of these 

can be enabled simultaneously. If neither is enabled, the 

criteria will not be found because the trigger is not looking 

for any particular kind of event. 

The Level setting defines the amplitude threshold that the 

trigger is looking for. The Level is indicated on the graph by a 

blue horizontal line (or two blue horizontal lines, if 

Magnitude is enabled). Events which cross this threshold 

using the enabled slope(s) in the enabled channel(s) will 

activate the trigger. The response of the trigger is set by the 

Trigger mode (see “Trigger modes”, below). 

Enabling the Magnitude checkbox tells the trigger to look for 

both positive and negative Level values, regardless of 

whether the Level value is positive or negative. For example, 

if Level is set to +0.500 and Magnitude is enabled, the trigger 

will look for both +0.500 and -0.500. You will see a second 

blue line appear in the display when Magnitude is enabled to 

denote the second value. 

Holdoff

Holdoff defines a time interval during which the oscilloscope 

does not trigger. The most recent trace will be displayed 

during that period. When the period is over, the trigger is “re-

armed’, i.e. it will begin looking for the criteria again. 

Click and drag this value up or down to set it, or double-click 

to return to the default value. 

Trigger modes

The Trigger menu (Figure 16 on page 5) provides four 

modes: 

Trigger indicator

The Trigger indicator (Figure 16 on page 5) displays the state 

of the trigger, and also provides a way to manually interact 

with it. The Trigger indicator always displays one of three 

colors: 

You can also click on the Trigger indicator to force certain 

actions, depending on the Trigger mode. In Auto and 

Normal modes, clicking on the Trigger indicator causes the 

display to run freely; you may click & hold to force this to 

occur for as long as you’d like. In Single Sweep mode, clicking 

on the Trigger indicator re-arms the trigger. When the 

Trigger mode is None, clicking on the Trigger indicator has 

no effect. 

Measurement information

You can view detailed information about a particular time 

range by using the measurement bars. 

Figure 17: Measurement information

To adjust the left and right edges of the measurement area, 

click and drag the blue bars in the graph, or click and drag 

the blue numbers in the upper left or right corners. To reset 

them to the default value, double-click the numbers. 

Information about the measured area is displayed at the 

center of the top ruler: the duration (in seconds and 

samples), the approximate frequency, and the scientific note 

name. If the measured area is long enough, the approximate 

beats per minute (bpm) is displayed. 

Trigger mode What it does

None The Trigger is not active; this is the default mode. The incoming 

audio signal will be displayed continuously as audio is received. 

Auto The display is always updating, but when the condition is met, 

the trigger event will be displayed centered around the line 

marking time equals zero. 

Normal The display updates only when the condition is met; the last 

trace will be displayed until the next matching event is found. 

Single Sweep Similar to Normal mode, but the last trace will be displayed 

until you manually arm the trigger by clicking the Trigger indi-

cator (Figure 16 on page 5) or by pressing the spacebar. 

Color Status

Green When the current Trigger criteria has been met (including when the 

Trigger mode is None). 

Yellow When the Trigger is armed, but has not yet found an event which 

matches its criteria. Yellow can also indicate that the graph has been 

manually paused using the Pause button in the View section (see 

“Pausing the display” on page 4). 

Red When the Trigger is being held off, either because the Trigger mode 

is set to Single Sweep or the Holdoff time is not set to zero. 
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Ideas for using the Oscilloscope

The Oscilloscope can be used in many useful ways during the 

routine operation of your recording studio. Here are just a 

few examples.

Analyzing and comparing harmonic content

The oscilloscope lets you “see” the nature of the harmonic 

profile in any audio material. You can also view two signals 

side by side (in stereo mode) to compare their profiles and, if 

necessary, make adjustments to the source of each signal and 

view your changes in real time.

Viewing transients such as drum hits

If you loop a snare hit or other similar transient audio clip 

and feed it through the oscilloscope, you can more or less 

“freeze” the transient waveform in the oscilloscope frame. 

This can be useful, for example, for viewing the results of 

real-time compression that you are applying with an effects 

plug-in, as demonstrated in Figure 18. In this example, a 

snare hit is being compressed by Digital Performer’s 

Dynamics plug-in. As you make adjustments to the 

compression plug-in’s settings, you can see the transient 

waveform change the next time the Oscilloscope triggers. For 

compression, this can be particularly useful for balancing the 

effect of the attack on the transient, relative to the decay 

portion of the waveform. Conversely, you can see the effect of 

the threshold setting directly on the decay portion, relative to 

the attack. In effect, you can see as well as hear the results of 

your compression adjustments.

To view a transient waveform in the Oscilloscope display, 

turn off Waveform Recognition and use the Normal Trigger 

mode. Adjust the level high enough to encompass the vertical 

amplitude of most of the transient. If the transient pulse 

sweeps across the screen, try raising the Holdoff level. Once 

the transient is settled in the display and fairly stable, you 

may need to adjust the horizontal position to center it in the 

display. These settings are depicted in the example in 

Figure 18. 

You can also pause the display at any time and adjust the 

horizontal bounds to locate a transient. 

Clip detection

You can use the Oscilloscope to detect clipping in a digital 

audio signal. To do so, enable all criteria (Figure 16 on 

page 5), choose Single Sweep from the trigger menu 

(Figure 16), set the level to 0.999 and click the trigger 

indicator (Figure 16) to arm it (yellow). As soon as the signal 

clips, the trigger indicator will turn red, and the display will 

show the offending clip at the line marking time equals zero.

Viewing timing pulses

If you have two audio signals with recognizable, timed pulses 

in them, and you wish to compare their timing with respect 

to each other, you can use Split Screen or Shared view to 

visually compare the timing of the two signals. You can zoom 

in to the sample level for sample accurate viewing.

Building synthesizer patches

If you are building a synth patch on a synthesizer (or forming 

similar highly periodic audio material), you can run the 

audio signal through the Oscilloscope as you adjust its sound 

to check in real time for undesirable (and possibly inaudible) 

characteristics, which are easily seen in the Oscilloscope 

display. A good example is DC offset. If a signal develops DC 

offset, the apparent vertical center of its overall waveform 

will drift above or below the line marking amplitude equals 

zero. Try setting Waveform Recognition to Type I and setting 

Trigger to None. 

Figure 18: Viewing transients in the Oscilloscope
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Another example is waveform polarity. If you are combining 

several raw waveforms, polarity is a critical, yet not always 

obvious, factor in determining the resulting sound. You can 

use the Oscilloscope to easily view and compare polarities to 

see if they are inverted from one another or not. The Add and 

Subtract L - R View menu settings are particularly useful 

here. 

You can also use the Oscilloscope to help you apply 

waveform modulation and keep it “in bounds”. For example, 

you could easily see if pulse width modulation is collapsing 

in on itself to choke the sound, an effect that is readily seen in 

the Oscilloscope display but not necessarily easy to 

determine by ear when using multiple modulation sources.

Guitarists can also visually observe the effects of their pedals 

and processing, while playing. With the Trigger mode set to 

None and Waveform Recognition set to Type I, the waveform 

will be tracks automatically. 

When applying filters and filter resonance, the visual effect 

on the waveform can be invaluable in reinforcing what you 

are hearing as you make adjustments.

Monitoring control voltage output from Volta

MOTU’s Volta instrument plug-in for Mac OS X turns your 

audio interface into a control voltage interface, giving you 

precise digital control from your favorite audio workstation 

software of any hardware device with a control voltage (CV) 

input. The CV signals output from Volta can be monitored in 

the Oscilloscope, giving you visual feedback on LFOs, 

envelopes, ramps, step sequencers, and more. 

For more information on Volta, see www.motu.com. 

X-Y PLOT
The X-Y Plot window (Figure 19) graphs the amplitude of a 

stereo audio signal on a two-dimensional grid. 

For each unit of time (i.e., each sample), the amplitude of the 

left channel is displayed on the x-axis and the amplitude of 

the right channel is displayed on the y-axis. A thick white 

vertical line marks where left channel amplitude equals zero; 

a thick white horizontal line marks where right channel 

amplitude equals zero (Figure 19, below). There are also 

thick white diagonal lines for y = x and y = -x.

Metering

Level meters are displayed above and to the right of the graph 

for the left (green) and right (red) channels, respectively. An 

additional Correlation meter (blue) is displayed on the right. 

This meter displays the correlation between the two 

channels. The higher the meter, the higher the correlation 

between the two channels. Below are a few examples:

Situation Meter level X-Y Plot graph Mathematical 
relationship

Perfect correlation +1 Diagonal line 

going from lower 

left to upper right:

y = x

Zero correlation 0 No discernible 

pattern

None

Perfectly out of phase -1 Diagonal line 

going from upper 

left to lower right:

y = -x

Figure 19: X-Y Plot
 N E W  F E A T U R E S  I N  C U E M I X  F X

8



Opening the X-Y Plot

Each mk3 series FireWire/USB audio interface has its own 

X-Y Plot window. Choose the X-Y Plot item from the 

Devices menu under the desired interface. 

Figure 20: Opening the X-Y Plot.

Choosing a channel pair to display

The X-Y Plot follows the currently focused audio input or 

output. If you focus a mono channel (e.g. Analog 3), its 

corresponding stereo pair will be displayed (Analog 3–4).

View controls

The View controls (Figure 21) provide several options for the 

X-Y Plot display.

Figure 21: View controls

Pausing the display

The Pause button in the upper right corner of the View 

section (Figure 21) allows you to freeze the display at any 

time. To resume, click the button again. The level meters will 

remain active while the display is paused. 

Line/Scatter

Choose either Line or Scatter from the menu in the View 

section (Figure 21) to plot each point (sample) as either a 

single pixel or as a continuous line that connects each plot 

point to the next, as shown below in Figure 22.

Figure 22: The same X-Y Plot displayed in Line versus Scatter mode.

☛ Line mode is significantly more CPU intensive than 

Scatter. You can reduce Line mode CPU overhead on the X-Y 

Plot by reducing the Length parameter (described below).

Color/Grayscale

In Color mode (Figure 21) the most recently displayed audio 

data is shown in red, which fades to yellow, green and then 

finally blue, before disappearing. In Grayscale mode, data is 

first shown in white and then fades to gray. To adjust the scale 

of this color/brightness change, see “Decay” on page 10. 

Axes

The Axes control (Figure 21) sets the opacity of the grid 

displayed in the graph, from 100% (fully visible) down to 0% 

(fully hidden).

Horizontal and vertical controls

The Horizontal and Vertical controls (Figure 23) configure 

the value range of the x-axis (left channel amplitude), and 

y-axis (right channel amplitude), respectively. Click and 

drag the values up or down to set them, or double-click to 

return to the default value. 

There are two modes for the controls: Zoom/Offset and 

Min/Max. To change the mode, use the menu shown in 

Figure 23.

Figure 23: Setting the Horizontal or Vertical control modes.

In Zoom/Offset mode, Zoom scales the axis. Pos moves the 

lines marking x = 0 left and right, or y = 0 up and down.

In Min/Max mode, Min and Max let you scale the grid by 

moving the -1.0 and +1.0 points along the axis. Min/Max 

mode lets you control the graph boundaries directly.

Persistence

The Persistence controls (Figure 24) affect the appearance of 

data from when it is first displayed until it disappears from 

the grid.

Figure 24: The Persistence controls.

Pause button
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Length

Length (Figure 24) sets the number of recent samples to show 

on the plot. For example, when Length is set to 10,000, the 

10,000 most recent samples are shown. 

Decay

The brightness (in Grayscale mode) or hue (in Color mode) 

of each sample on the plot is determined by a linear scale, 

with the most recent sample displayed at the maximum value 

and the oldest sample displayed at the minimum value. 

Decay (Figure 24 on page 9) determines the brightness or 

hue of the minimum value. When Decay is zero, the oldest 

sample is black. When Decay is +1.000, the oldest sample is 

fully opaque (in Grayscale mode) or red (in Color mode). 

Warp

Warp (Figure 24) determines the position of data points after 

they are first drawn. When warp is zero, data points remain 

in the same position. When warp is positive, they contract 

towards the origin (center of the grid). When warp is 

negative, they expand away from the origin. The further the 

warp value is from zero, the greater the effect. 

Using the X-Y Plot

The X-Y Plot helps you “see” the width of the stereo field of a 

mix. It also helps you determine if a mix has issues with 

polarity, as follows: 

If a stereo signal is out of phase, it is not mono compatible 

because it can cancel itself out, either partially or nearly 

completely, when collapsed to mono.

Figure 25: Checking polarity in a stereo signal with the X-Y Plot.

PHASE ANALYSIS
The Phase Analysis window (Figure 28 on page 11) graphs 

frequency versus phase difference versus amplitude of a 

stereo signal on either rectangular or polar coordinates. 

In rectangular coordinates, the vertical axis represents 

frequency, and the horizontal axis represents the phase of the 

left channel minus the phase of the right channel (measured 

in radians).

In polar coordinates, the radius represents frequency and the 

angle (theta) from the +y vertical axis represents the phase 

difference of left channel minus the right channel.

Correlation Meter

The blue Correlation Meter to the right of the display shows 

the correlation between the two channels. The higher the 

meter, the higher the correlation between the two channels.

Opening the Phase Analysis

Each mk3 series FireWire/USB audio interface has its own 

Phase Analysis window. Choose the Phase Analysis item 

from the Devices menu under the desired interface. 

Figure 26: Opening the Phase Analysis.

Choosing a channel pair to display

The Phase Analysis window follows the currently focused 

audio input or output. If you focus a mono channel (e.g. 

Analog 3), its corresponding stereo pair will be displayed 

(Analog 3–4).

View controls

The View controls (Figure 27) provide several options for the 

Phase Analysis display.

Figure 27: View controls

Activity on the X-Y Plot What it indicates

Signal activity occurs mostly along 

the x = y axis (lower left to upper 

right) and the Correlation meter 

reading is high

Left and right channels are predomi-

nantly in polarity (the stereo field is 

relatively narrow)

Signal activity occurs mostly along 

the y = -x axis (upper left to lower 

right) and the Correlation meter 

reading is low (near -1)

Left and right channels are predomi-

nantly out of polarity (not in phase)

Signal activity occurs in a seemingly 

random fashion throughout the grid

No phase relationship exists (i.e. it is 

probably a wide stereo field)

In polarity Out of polarity No polarity
Pause button
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Pausing the display

The Pause button in the upper right corner of the View 

section (Figure 27) allows you to freeze the display at any 

time. To resume, click the button again. The correlation 

meter will remain active while the display is paused.

A/B (stereo audio channels)

The View section (Figure 27) displays the pair of input or 

output audio channels you are viewing. See “Choosing a 

channel pair to display” above.

Line/Scatter

Choose either Line or Scatter from the menu in the View 

section (Figure 27) to plot each data point as either a single 

pixel or as a continuous line that connects each frequency 

data point to the next, as shown below in Figure 22.

Figure 29: The same Phase Analysis displayed in Line versus Scatter mode.

☛ Line mode is significantly more CPU intensive than 

Scatter. You can reduce Line mode CPU overhead for the 

Phase Analysis display by increasing the Floor filter and 

reducing the Max Delta Theta filters (see “Filters” on 

page 12).

Color/Grayscale

In Color mode (Figure 27) signal amplitude is indicated by 

color as follows: red is loud and blue is soft. In grayscale 

mode, white is loud and gray is soft.

Linear/Logarithmic

Choose either Linear or Logarithmic from the menu in the 

View section (Figure 27) to change the scale of the frequency 

axis. In rectangular coordinates, the vertical axis represents 

frequency, and in polar coordinates, the radius from the 

center is frequency. With a linear scale, frequencies are 

spaced evenly; in a logarithmic scale, each octave is spaced 

evenly (frequencies are scaled logarithmically within each 

octave).

Linear is better for viewing high frequencies; logarithmic is 

better for viewing low frequencies.

Rectangular/Polar

Choose either Rectangular or Polar from the menu in the 

View section (Figure 27) to control how audio is plotted on 

the Phase Analysis grid. Rectangular plots the audio on an 

X-Y grid, with frequency along the vertical axis and phase 

difference on the horizontal axis. Polar plots the data on a 

polar grid with zero Hertz at its center. The length of the 

radius (distance from the center) represents frequency, and 

the angle (theta) measured from the +y (vertical) axis 

represents the phase difference in degrees.

Figure 28: Phase Analysis
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Figure 30: Rectangular versus Polar display (with a linear plot).

Above, Figure 30 shows Rectangular versus Polar display 

with a Linear plot. Below, Figure 31 show s the same displays 

(and the same data) with a Logarithmic plot:

Figure 31: Rectangular versus Polar display with a logarithmic plot.

Axes

The Axes control (Figure 27) sets the opacity of the grid 

displayed in the graph, from 100% (fully visible) down to 0% 

(fully hidden).

Horizontal and vertical controls

The Horizontal and Vertical controls (Figure 32) let you scale 

each axis of the grid and offset its zero point. Click and drag 

the values up or down to set them, or double-click to return 

to the default value. 

There are two modes for the controls: Zoom/Offset and 

Min/Max. To change the mode, use the menu shown in 

Figure 32.

Figure 32: Setting the Horizontal or Vertical control modes.

In Zoom/Offset mode, Zoom scales the axis. Pos moves the 

zero line.

In Min/Max mode, Min and Max let you scale the grid by 

moving the end points along the axis. Min/Max mode lets 

you set the boundaries of the graph directly.

Filters

The Filters section (Figure 33) lets you control the density of 

the Phase Analysis display.

Figure 33: Filters

Floor

Floor (Figure 33) determines the amplitude threshold for the 

display. When the amplitude of both channels drops below 

this threshold, the signal is not shown.

Max delta theta

Max delta theta (Figure 33) only affects Line view (see “Line/

Scatter” on page 11) and sets the maximum difference in 

frequency between plot points in the line plot. For two 

adjacent frequencies, if the distance (phase difference) 

between the two frequencies is greater than the Max delta 

theta, then the line is not drawn. 

Using the Phase Analysis

In the polar display (top row of Figure 34 on page 13), stereo 

material that is predominantly phase-aligned (correlated) 

appears along the vertical axis, as demonstrated in the first 

column (Perfectly in phase) in Figure 34. If the vertical line 

tilts left or right, this indicates general differences in phase; 

the more the tilt (delta theta), the more the phase difference. 

If the vertical line points downwards in the polar display, this 

indicates that the stereo image is predominantly out of 

polarity, as demonstrated by the fourth column (Inverted) in 

Figure 34. Delays appear as spirals in the polar display.

The rectangular display (bottom row of Figure 34) also 

shows a predominantly phase-aligned stereo image along the 

vertical axis, and tilt (or left-right offset) from the center 

vertical axis represents differences in phase. If a signal is 

predominantly out of polarity, it appears along the 

theta = -1.0 or theta = +1.0 lines in the rectangular display, 

as demonstrated in the fourth column (Inverted) in Figure 34 

on page 13.

Using Phase Analysis for multiple mic placement

The polar display can be very useful when recording drums 

or another instrument with multiple microphones. The 

slight delays caused by the differences in distance to the 

source can often create a comb filtering (delay) effect 

between two mic signals, due to phase cancellation. These 

comb filter effects appear as spirals in the polar display. If you 

arrange the mics so that the null points (where the spiral 
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pattern meets the negative y axis) are outside the critical 

frequency range of the instrument being recorded, you can 

avoid phase problems among the mic signals.

Tuning PA systems

The Phase Analysis window can also be used to troubleshoot 

and tune PAs and sound reinforcement systems by placing 

microphones in strategic locations, comparing the two 

signals in the Phase Analysis grid and looking for phase 

issues at various locations.

Summing to mono

The Phase Analysis window is ideal for checking stereo audio 

that needs to be summed to mono. The Phase Analysis lets 

you see what frequencies will be canceled out when summed.

In the rectangular view, any lines in the signal that touch the 

+1.0 or -1.0 vertical lines in the grid will be canceled out at 

the frequency where they touch, when the signal is summed 

to mono.

In the polar view, any signal that falls on the negative y axis 

(below zero) in polar view will be canceled out when the 

signal is summed to mono.

Checking for phase issues in stereo tracks

You can use the Phase Analysis window to check the overall 

polarity of a stereo mix. Figure 35 is an example of a full 

stereo mix that has phase issues, as indicated by the majority 

of the signal’s energy, which is predominantly skewed to the 

left side of the rectangular view (left) and spread along the -y 

axis in the polar view (right).

Figure 35: A stereo mix with phase issues.

Figure 34: Two identical audio streams in the Phase Analysis.

Perfectly in phase One-sample delay Twenty-sample delay

Polar view

Rectangular 

view

Inverted
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TUNER

The Tuner window is an accurate and easy to use tuner.

Opening the Tuner

Each mk3 series FireWire/USB audio interface has its own 

Tuner window. Choose the Tuner item from the Devices 

menu under the desired interface.

Figure 36: Opening the Tuner window.

Choosing a channel pair to display

The Tuner window follows the currently focused audio input 

or output. If you focus a mono channel (e.g. Analog 3), its 

corresponding stereo pair will be displayed (Analog 3–4).

Choosing the channels to tune

The displayed channel pair is shown in the lower left corner. 

Each channel has a checkbox to enable or disable its input to 

the tuner.

Tuner controls

Detected frequency: fundamental frequency of the 

incoming signal, in Hertz (Hz). 

Detected note: note name and octave that correspond to the 

detected fundamental frequency.

Meter: representation of the pitch difference between the 

detected note and the detected fundamental frequency. The 

horizontal position of the illuminated segments indicates 

how far the detected frequency is from the detected note. The 

number of illuminated segments indicates uncertainty or 

inharmonicity in the signal; a greater number of illuminated 

segments represents greater uncertainty. The color of the 

segments changes gradually from green (in tune) to yellow, 

orange, and red (progressively further out of tune).

Meter value: difference between the detected note and the 

detected frequency, in cents.

Arrows: the direction in which the detected frequency needs 

to move to match the frequency of the detected note. The 

color of the arrows changes progressively in the same 

manner as the meter segments. When the detected 

fundamental frequency matches the detected note within 

three cents, both arrows will be illuminated.

Reference frequency: sets the frequency reference for the 

pitch A4, between 400 and 480 Hz. The default frequency is 

440 Hz.The reference frequency can be adjusted by dragging 

on the bar below the number, or by clicking the number and 

typing a value. To reset the tuner to the default frequency, 

double-click the slider, or click the number, press the Delete 

key, and press Enter.

Tuning stereo signals

When tuning a stereo signal, the tuner analyzes the sum of 

the two channels. If the channels are not phase coherent, the 

tuner may not be able to measure the frequency of the signal. 

To tune only one channel of the channel pair, disable one of 

the channels as described in “Choosing the channels to 

tune”.
 N E W  F E A T U R E S  I N  C U E M I X  F X

14

©2010 MOTU, INC.


	New Features in CueMix FX
	Overview
	WaveRT support
	FFT and Spectrogram display
	Filter display options
	FFT display
	Spectrogram
	Opening the FFT Analysis window
	View controls

	Oscilloscope
	Opening the oscilloscope
	Choosing a channel to display
	View controls
	Horizontal controls (time axis)
	Vertical controls (amplitude axis)
	Waveform Recognition
	Trigger
	Measurement information
	Ideas for using the Oscilloscope

	X-Y Plot
	Metering
	Opening the X-Y Plot
	Choosing a channel pair to display
	View controls
	Horizontal and vertical controls
	Persistence
	Using the XY Plot

	Phase Analysis
	Correlation Meter
	Opening the Phase Analysis
	Choosing a channel pair to display
	View controls
	Horizontal and vertical controls
	Filters
	Using the Phase Analysis

	Tuner
	Opening the Tuner
	Choosing a channel pair to display
	Choosing the channels to tune
	Tuner controls
	Tuning stereo signals




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


