
Processing markers

USER MANUAL
Processing markers V21-1

1



FFT ANALYSIS
SOLUTION  USER MANUAL

1. Table of contents
1. Table of contents 2

2. Marker table 3

3. Marker overview 4

4. Free marker 10

5. Max marker 12

6. RMS marker 14

7. Damping marker 16

8. Delta marker 20

9. Harmonic marker 22

10. Kinematic marker 25

11. Sideband marker 30

12. Trigger marker 33

13. Vector cut marker 35

14. Interpolation - estimating frequency and amplitude 36

15. Documentation version history 37

FFT ANALYSIS V21-1 2/38



FFT ANALYSIS
SOLUTION  USER MANUAL

2. Marker table
Market table is a table that displays information about markers (type, value, position, …)..

To display the table, enable the option Show marker table or add it under Widgets (Marker table).

In a marker table you can display a lot of different information about the markers:

● ID - ID number of the market
● Type - type of the marker (free, max, RMS, …)
● Channel - display s channel, to which the marker is assigned
● Color - change the color of the marker
● X - position of the marker in X direction
● Y - value of the marker in Y direction
● Z - value of the marker in Z direction
● Time -
● Value - the value of the marker
● Visible - set marker to visible or not visible
● Edit - edit selected marker
● Remove - remove selected marker
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In a marker table users can display assigned markers to All channels or only on Selected channels
(channels to marker table are assigned in channels list, as to any other widget).

In a marker table, markers can be sorted by clicking on the heading row in a certain column.

3. Marker overview
When a marker is added it is displayed on a 2D or 3D graph with defined color (in this example: red).
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When you hover the mouse on the marker, the color of the marker turns to orange.

When you click on the marker and the marker is selected, the color of the marker on the 3D graph turns
to blue (blue color is applied on white background, on dark background, the color of the marker turns to
yellow), and the marker on 2D graph is red, with blue arrows, the value of the marker is marked with blue
circle.

FFT ANALYSIS V21-1 5/38



FFT ANALYSIS
SOLUTION  USER MANUAL

Markers can be dragged and dropped through the spectrum. When you click on the marker and hold
the button, the marker is ready to be dragged. When this happens, the marker color on the 2D graph,
turns to blue (white background color - on dark background, the color turns to yellow).
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After dragging the marker in Analysis mode, it should have the same color as defined in the setup.

If Full history in the marker setup is enabled and you move the marker in Analysis mode, the color of the
marker will be blue.

In this case, recalculation of data is needed in order for the marker value to be calculated.
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Markers can be edited by clicking on the edit marker icon. When markers are edited, the setup of each
marker is automatically opened.

Markers can be removed by clicking on the icon to remove the selected marker.

Markers create additional math channels for X and Y axis.

This channel can be used in other maths in Dewesoft (formula, stratistics,  ….).
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IMPORTANT: In order to use the marker values as math channels in other module, Full history mode
must be enabled in Marker setup

To demonstrate marker functionality, let's make a square wave with a frequency of 200 Hz in Dewesoft
math and put the signal into the FFT analyzer.

When observing the frequency content of a square wave, we can see that the square wave is composed
of a sum of sine waves with different frequencies. We can see those frequencies as peaks in the FFT
graph, but now we would like to know the exact position of those peaks.

FFT ANALYSIS V21-1 9/38

https://dewesoft.com/products/daq-software/dewesoft-x


FFT ANALYSIS
SOLUTION  USER MANUAL

4. Free marker
Free markers can be added to any position on a 2D graph. Right click with the mouse on the wanted
position and add a free marker.

The marker shows us  the frequency and amplitude at its position.

With ‘Show marker table’ selected you can see the table of markers - its ID, type, channel, color, its
frequency (X-axis), and its amplitude (Y-axis). Here you can adjust the marker visibility, as well as edit
their settings, or remove them.

Free markers offer additional options that can be accessed through the marker table `Edit` button, or
by selecting the marker via left-click and then selecting the “Edit processing marker” item in the
right-click popup menu.
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● Snap to data points - if this option is selected, the position of the marker will be snapped to the
FFT bin, otherwise the marker can be placed at any frequency with the value being interpolated
at that exact frequency

● Find peak in region - if this option is selected, the marker will automatically search for the peak
in the selected frequency band centered on the position of the marker

● Improve peak accuracy - if this option is selected the peak position and value are interpolated
from the FFT data

● Current value - shows only the current value of the marker and can be interacted with while
storing

● Full history - stores calculated values in output channels and can be used as input in other
modules

● Position source - the position source has two modes - Widget marker andChannel. If widget
marker is selected, the position of the marker is defined manually. If Channel mode is selected,
the position of the marker is defined by the current value of our chosen channel.

Free markers are also visible and adjustable on the 3D graph widget.
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5. Max marker
Max marker finds the highest peaks in the spectrum. Right click on the spectrum and select Add Max
marker.
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The max marker features the following setup options:.

● Current value - shows only a current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules
● Improve peak accuracy -  if this option is selected the peak position and value are interpolated

from the FFT data
● Number of peaks -  users can manually define the number of peaks in the spectrum they want

to find
● Histogram input data - if this option is enabled the marker will find n-highest values in the

spectrum. If this option is not enabled, the marker will find n-highest peaks in the spectrum
(peak is defined as a values of which the neighbourhood bins are smaller than the peak itself)

● Set custom search area - users can define the frequency spectrum in which the peaks are found
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6. RMS marker
RMS marker will sum up all the FFT lines in the selected band and calculate the RMS value.

To add the RMS marker, right click on the 2D graph and select the RMS marker.

RMS marker calculates RMS value of the channel between cursors or between defined areas.

● Current value - shows only a current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules

The RMS value of the channel between cursors can also be adjusted by dragging the cursor with a
mouse. RMS will be calculated automatically if the area changes.
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The RMS marker is also visible on the 3D graph, where you can change the region in which the RMS
value is calculated.
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7. Damping marker
Damping markers are best to use in modal testing when we want to find out how our transfer curve is
damped. We select it when we are interested in the quality factor, damping ratio, or attenuation rate of a
selected peak.

To add it, right click on the selected curve and add a damping marker.
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After adding a damping marker, the following setup appears.

The position of the marker can be determined by manually adjusting the frequency (widget marker) or
the position can be defined by the value of a channel.

● Current value - shows only a current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules

Damping factor type can be selected from the following options:
● Q factor
● Damping ratio
● Attenuation ratio
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Q factor

The Q (quality) factor of the damped system is defined as:
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The higher the Q, the narrower, and 'sharper' the peak is.

Damping ratio

Damping ratio and quality factor Q are related through the equation:

ζ =  1
2𝑄

Attenuation ratio

Attenuation is the gradual loss in intensity of any kind of flux through a medium. It is usually measured
in units of decibels per unit length of the medium.

In the picture below we can see a transfer curve of a beam. On each of the peaks, we attach a damping
factor and in the marker table we can see the quality factor (Q), which tells us how much the transfer
curve is damped.
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Damping markers are also visible and can be interacted with on the 3D graph.
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8. Delta marker
The Delta marker shows the amplitude and frequency difference between two different positions.

To add the delta marker, right click on the selected position and select add delta marker.

The following setup appears.

FFT ANALYSIS V21-1 20/38



FFT ANALYSIS
SOLUTION  USER MANUAL

● Current value - shows only the current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules

In the marker table you can see the position of the first marker, the position of the second marker and
the delta in frequency (X axis) and in amplitude (Y axis).

Delta markers are also visible and adjustable on the 3D graph widget.
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9. Harmonic marker
The harmonic marker is of great help when identifying the harmonics of the fundamental frequency in
a spectrum.

To add a harmonic marker, right click on the 2D graph and add a harmonic marker.

When a harmonic marker is added, the following setup appears.
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● Current value - shows only the current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules
● Snap to data points - if this option is selected, the position of the marker will be snapped to the

FFT bin, otherwise the marker can be placed at any frequency with the value being interpolated
at that exact frequency

● Find peak in region - if this option is selected, the marker will automatically search for the peak
in the selected frequency band centered on the position of the marker

● Improve peak accuracy - if this option is selected the peak position and value are interpolated
from the FFT data

● Harmonic position source - the position source has two modes - Widget marker andChannel. If
a widget marker is selected, the position of the marker is defined manually. If Channel mode is
selected, the position of the marker is defined by the current value of our chosen channel.

The harmonic marker can be enabled at any frequency.

The harmonic marker will mark the harmonics of the selected fundamental frequency. All bands of
harmonic marker can be selected and moved to any other frequency with the harmonics updated live.

Monitoring harmonics is very important in the order tracking analysis.
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You can also pick and drag the fundamental frequency through the FFT spectrum. Harmonics will
automatically follow.

Harmonic markers  can also be displayed on 3D graph, where you can pick and drag the fundamental
frequency through the spectrum.
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10. Kinematic marker
Kinematic markers are used to identify the bearing frequencies and bearing faults.

To use the Kinematic marker we have to add the Envelope detection math channel.
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Each bearing database includes bearing data (what is the base of the component (cage, rolling element,
outer race, and inner race) at 1 Hz and at which frequency has the component a peak in the frequency
domain).

To add a new bearing go to the Kinematic cursor editor.

In the Kinematic cursor editor, add a new bearing or select from the existing database, selecting the
Append bearing option.
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Channel calculated with Envelope detection math must be now set as the input channel to the FFT
analyzer.

At the measurement screen of the FFT analyzer, right click and select adding Kinematic marker.

The following setup appears:
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● Current value - shows only a current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules
● Snap to data points - if this option is selected, the position of the marker will be snapped to the

FFT bin, otherwise the marker can be placed at any frequency with the value being interpolated
at that exact frequency

● Find peak in region - if this option is selected, the marker will automatically search for the peak
in the selected frequency band centered on the position of the marker

● Improve peak accuracy - if this option is selected the peak position and value are interpolated
from the FFT data

● Kinematic cursor - assign the appropriate marker from Kinematic cursor editor
● Position source - the position source has two modes - Widget marker andChannel. If widget

marker is selected, the position of the marker is defined manually. If Channel mode is selected,
the position of the marker is defined by the current value of our chosen channel.

● Frequency of rotation - frequency of rotation determines the position of the kinematic markers.
The frequency must be imputed manually and can be defined in Hz or RPM.

Now we can see kinematic markers at frequencies that are defined in the kinematic cursor database.
The table shows to which mechanical part the frequency is related.
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Kinematic markers are also visible on the 3D graph.
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11. Sideband marker
The sideband marker monitors the modulated frequencies to the left and right from the selected
centerline.

Let's generate an amplitude modulated signal with a carrier frequency of 1000 Hz and the baseband
signal with a frequency of 100 Hz.

To add a sideband marker, right click on the peak and add the sideband marker.
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When the sideband marker is added, the following setup appears.

● Current value - shows only a current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules
● Snap to data points - if this option is selected, the position of the marker will be snapped to the

FFT bin, otherwise the marker can be placed at any frequency with the value being interpolated
at that exact frequency

● Find peak in region - if this option is selected, the marker will automatically search for the peak
in the selected frequency band centered on the position of the marker

● Improve peak accuracy -  if this option is selected the peak position and value are interpolated
from the FFT data
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● Position source - the position source has two modes - Widget marker andChannel. If widget
marker is selected, the position of the marker is defined manually. If Channel mode is selected,
the position of the marker is defined by the current value of our chosen channel.

● Number of bands - the number of bands defines how many bands to left and right will be
displayed

● Delta - delta defines the delta frequency between bands

Sideband markers have a center marker and several equally spaced sideband markers. By selecting any
marker, you can drag the sideband markers to different positions while still maintaining the individual
sideband space.

The sideband marker draws markers around the selected peak. We have to define the number of bands
(for how many bands in each direction we want to see drawn lines) and Delta (distance between bands
in Hz). For example, the selected position is 1000 Hz, a number of bands are 1, and Delta frequency is 100.

We can see that the central position is at 1000 Hz and we have one band in each direction. So the line on
the left side is at 900 Hz and the line on the right side is at 1100 Hz. Distance between the lines can be
defined by the user, in our example, it was 100 Hz.

Sideband markers can also be used on 3D graphs, where they can be dragged through the frequency
spectrum.
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12. Trigger marker
Trigger marker defines the trigger level, which, if exceeded by the input signal, changes the marker
output from 0 to 1.

To add a Trigger marker, right click on the spectrum and add the trigger marker.

Trigger marker is added at selected amplitude value. If you want to change the value of a trigger marker
it can be dragged with a mouse in Y axis or you can change the value in the trigger marker setup.
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● Current value - shows only a current value of the marker and can be interacted while storing
● Full history - stores calculated values in output channels and can be used as input in other

modules

If a channel, to which the trigger marker is assigned to, is below the trigger level, the output will be 0.

If a channel, to which the trigger marker is assigned to, crosses the trigger level, the output will be 1.
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13. Vector cut marker
The vector cut marker outputs the selected region of a spectrum as a new vector channel.

To add a Vector cut marker, right click on the vector and select adding a vector cut marker.
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14. Interpolation - estimating frequency and amplitude
Depending on the selected window type, the frequency component (actual peak) can fall in between
two adjacent lines.

In the example below, we have a signal with a frequency of 256.5 Hz and an amplitude of 1. The
frequency resolution in our case is 2 Hz. When we add a free marker on the peak (non-interpolated), we
see that the marker is at 256 Hz and has an amplitude of 0,97 (because the amplitude is split between
two peaks).

If we want to get the exact value, we have to interpolate the peak. To get the right interpolation, at least
three lines on each side (left and right) have to have a smaller value than the peak. Now, the frequency
of the peak is in the exact position. Also, the amplitude has the right value.
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It is possible to estimate the actual frequency and amplitude to a greater resolution than given by delta
frequency (df). Dewesoft uses a weighted average of the values around a detected peak to calculate
exact frequency and amplitude values.

Also, if two or more frequency peaks are within six lines of each other, they contribute to inflating the
estimated powers and skewing the actual frequencies. But anyway, if two peaks are that close, they are
probably already interfering with one another because of the spectral leakage.

The FFT lines are responsible for the frequency resolution. The higher the FFT lines value, the better the
resolution. This line resolution depends on the sampling rate and the number of lines chosen for the
FFT. So if we want to have fast response on the FFT, we choose fewer lines, but we will have a lower
frequency resolution. If we want to see the exact frequency, we set a higher line resolution.
If our peak falls between frequency lines, the frequency will not be exact.

Because harmonics are multipliers of the fundamental frequency, the error will increase at every higher
harmonic.

15. Documentation version history
Last modified: Friday 13 August 2021

Version Date
[dd.mm.yyyy]

Notes

V21-1 13.08.21 ☑ initial version
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