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ibalnCycle About this documentation

1 About this documentation

This documentation describes the function and application of the software

ibalnCycle.

1.1 Target group and previous knowledge

This documentation addresses qualified professionals, who are familiar with handling electrical
and electronic modules as well as communication and measurement technology. A person is
regarded as a professional if he/she is capable of assessing the work assigned to him/her and
recognizing possible risks on the basis of his/her specialist training, knowledge and experience
and knowledge of the standard regulations.

In particular, this documentation is aimed at people who deal with the acquisition and analysis
of process data. Since ibalnCycle is an integral part of ibaPDA, the following previous knowledge
is required to configure ibalnCycle:

m  Windows operating system

m Basic knowledge of ibaPDA

1.2 Notations

In this manual, the following notations are used:

Action Notation

Menu command Menu Logic diagram

Calling the menu command Step 1 — Step 2 — Step 3 — Step x
Example:

Select the menu Logic diagram — Add — New function block.

Keys <Key name>

Example: <Alt>; <F1>

Press the keys simultaneously <Key name> + <Key name>

Example: <Alt> + <Ctrl>

Buttons <Key name>

Example: <OK>; <Cancel>
Filenames, paths Filename, Path

Example: Test .docx
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1.3 Used symbols

If safety instructions or other notes are used in this manual, they mean:

Danger!

The non-observance of this safety information may result in an imminent risk
of death or severe injury!

>

Observe the specified measures.

Warning!

The non-observance of this safety information may result in a potential risk of
death or severe injury!

>

Observe the specified measures.

Caution!

The non-observance of this safety information may result in a potential risk of
injury or material damage!

Observe the specified measures.

° A note specifies special requirements or actions to be observed.

Q Tip or example as a helpful note or insider tip to make the work a little bit easier.

Other documentation

Reference to additional documentation or further reading.
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ibalnCycle Introduction

2 Introduction

ibalnCycle monitors all types of cyclically repeating processes, including recurring sequences
and rotating components, such as rollers and gears.

Process signals from cyclical processes ideally exhibit similar behavior within a cycle. ibalnCycle
compares the “learned” or defined good process with the actual process signal and signals de-
viations immediately, for example via alarm message or e-mail. In addition, a feedback in the
plant control can be implemented to automatically adjust the corresponding parameters.

Since ibalnCycle is seamlessly integrated in ibaPDA, the full ibaPDA connectivity is available to
acquire all possible process signals in a system and to use them to define the states. ibalnCycle
provides different modules, which are configured in the I/O manager of ibaPDA:

m The InCycle expert module offers a variety of individual configuration options for analyzing
the cycles.

m The InCycle auto-adapting module automatically learns the behavior of the cycles in differ-
ent process conditions and uses this as a reference to automatically identify deviations.

m The InCycle ONNX module can be used to apply an existing ONNX neural network to the
sampled values or the band values of each cycle.

2.1 ibalnCycle (ibaPDA)

ibalnCycle is an integrated technology module of the process data recording system ibaPDA.
ibalnCycle offers features to analyze and display cyclical processes, both for recurring process
steps as well as for rotating mechanics.

An ibalnCycle license allows the use of 4 InCycle modules. If more modules are needed, an addi-
tional ibalnCycle license can be purchased for each 4 additional modules.

The ibalnCycle-100 license allows 100 InCycle modules to be used.

Order no. Product name Description
30.681215 ibalnCycle Analysis of cyclical processes, 4 modules
30.681217 ibalnCycle-100 Analysis of cyclical processes, 100 modules
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2.2 ibaAnalyzer-InCycle

The InCycle Expert view is available in jbaAnalyzer without additional license. With the
ibaAnalyzer-InCycle+ license, the results of the InCycle calculations become available in
ibaAnalyzer as signals, can be exported to databases and used for further processing in reports
or with ibaDatCoordinator.

Order no. Product name Description

33.010411 ibaAnalyzer-InCycle+ Offline analysis of cyclic processes: Trending
and output of InCycle results in ibaAnalyzer

2.3 ibalnCycle profiles

All InCycle profiles with configurable calculation rules use profiles for the configuration. These
profiles can be used to reuse calculation rules and exchanged between different systems or
ibaPDA and ibaAnalyzer. Profiles without know-how protection can be exported and imported
as a file in XML format.

Profile endings
The exported profiles of the individual modules have the following file extensions:

m InCycle-Expert: .inCycleProfile
m InCycle-Auto-Adapting: .inCycleTeachProfile
m InCycle-ONNX: .inCycleAlProfile
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3 System requirements

Hardware

m PC, Multicore CPU 2 GHz, 8 GB RAM, 512 GB HDD

Software
m ibaPDA, version 8.14.0 or higher

m ibaAnalyzer, version 8.2.0 or higher
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i} The ibalnCycle interface in ibaPDA

4.1 Arranging and structuring ibalnCycle modules

Below the ibalnCycle interface in the I/O manager in ibaPDA, the user can establish a hierarchic
structure, e.g. in accordance with the plant structure, by means of directories. Such folders can
be created by right-clicking on the ibalnCycle interface or an existing folder.

Add directory
Add module 3

Remaove all modules

L Click tradd madile

If several folders were created on the same hierarchical level, they can be marked by mouse-
click and moved within the level by using the key combination <Ctrl>+<cursor up> or <cursor
down> or by drag & drop.

E-‘@ ibalnCycle

Rename directory
Add directory
Delete directory

|1‘|L§ﬁ ibalnSpect
B Playback

Add module 3

InCycle modules can be moved to directories by drag & drop. New modules can be directly add-
ed to a folder via the context menu, too. The folders can be renamed just as you like.

- balnCycle

Rename directory

Mawve up
Add directory
H..gﬂ‘*ﬁ! i Delete directory
e Add module 8
[ Hinr

h-An Tewt intedars

Based on this hierarchic structure, ibalnCycle groups are automatically created in the "Groups"
section in the I/O manager. These groups are locked and cannot be modified. You cannot add
signals to a locked group or its sub-group(s).

o iba I/0 Manager & iba 1/0 Manager
DEEBED AR TPEEBEEEIC-TE
.. Input s,OLrtputs i__l’_i_roups ;GE{"IEHEl . |"1_I3'-'ts OUtDLﬂSG' m";.GE’”E"ﬁl.!_
BB baFOB-2io-D ERw] Plant 1|
G- ibaMNet-E ¢ [@-=g Outlier_Monitoring {10}
G- ibaCapture _b,_ E-Fg Plant 2
E—J% El,—g Gear_Monitoring {12}
E'rj' Plant 1 ¢ [E-=§ Wear_Monitoring (1)
¢ -5 Outlier_Monitoring (10) iy Click to add group ...
&5 Plant 2
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ibalnCycle The ibalnCycle interface in ibaPDA

4.2 Knowhow protection

The Knowhow protection node offers mechanisms for protecting intellectual property associat-
ed with certain calculations and/or settings in ibaPDA, which are considered as user knowhow
worth protecting.

4.2.1 Application range of know-how protection

In principle, the know-how protection can be applied to all module types which use profiles,
such as

m InSpectra and InCycle modules
m Computation module

m Lookup table

m Parameter set

m Process condition

The following protective functions are realized:

m Protection against change
The protected elements cannot be changed without entering a password.

m Read protection
The configuration of the protected elements is not displayed without entering a password.

m License protection
The protected elements are only executed on systems that run with a previously registered
dongle or registered soft license. Several license numbers can be registered.

The protection is realized via so-called protection schemes that, once defined, can always be
applied again.
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Knowhow protection

Protection schemes

[ ProtScheme(] | [+] (6874370299547 | Version: | Change scheme
I:E Name: |Pr015chemeﬂ1 | ———
)(I Author: |iba AG |
Copyright: This iz a copyright text, which can be very long

Change password

Import scheme

Export scheme
Vaa7654 —
Veb4321 o
Protecd Unprotect
Protectable elements
Selec... Mame Scheme name Scheme id Scheme version

= Type: InSpectra Auto-Adapting profiles

[] |InSpectralearnProfilel £ - - -

[] InSpectralearnProfile? £ - - -
I=l Type: InSpectra Expert profiles

y InSpectraProfile1 '¢iProiSd1eme01 6874370e-2993-47 1

[ inspeciraProfie2 - - -

The basic procedure is as follows:
1. Generating a protection scheme

2. Applying a protection scheme to an element

Tip

If you click on the gear icon then you get directly to the configuration dialog of
Q the respective profile.
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4.2.2 Creating a protection scheme

1. Open the I/O Manager and highlight the node Knowhow protection in the General tab.

2. Click the button + to add a new scheme.
The “New scheme” dialog opens.
The parameters ID and Version are automatically generated.

MNew scheme *
Id: 6874370298547 Version:
Name: |PrDtSchemeD1 |
Author: |iba AG |
Copyright: This is a copyright text, which can be very long

Allow execution only on systems with a dongle having one of the following license
numbers:
V587654
V654321
Add connected dongle
Password: |ouoouo |
Verify password: |ouoouo |
oK Cancel

3. Now enter the other parameters and then click on <OK>.

The settings and entries to be made for a protection scheme are specifically as follows:

Author (optional)
Enter the name of the author here.

Copyright (optional)
You can enter a note text here about the copyright of the elements protected by this scheme.

Only permit execution on systems with one of the following license numbers

Enable this option if the elements protected by this scheme are only to be executed on systems
with certain license numbers (license protection). Then enter all respective license numbers in
the field below. You can easily enter the number of the respective connected dongle or active
soft license using the <Add connected dongle> button. If you do not enable this option, there is
no execution restriction of the protected elements with respect to the license number.

Password
Enter a password that consists of at least 8 characters. Spaces are not permitted. You will need
the password for the following actions:

m Viewing the configuration of a protected element
m Changing the configuration of a protected element

m Changing or removing the protection scheme
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Note
° What to do, if you don't know the password anymore?
1 The password of a protection scheme is encrypted and saved in the |I/O configu-

ration. Note the password and store it in a save place where you can find it.

If you forgot the password you won't be able to open or edit protected profiles
for ibalnSpectra or ibalnCycle, for instance Because you cannot reset the pass-
word by yourself, the only way to fix it is to save the I/O configuration of your
system and send the configuration to the iba support desk. You may as well take
the project file or simply generate a support file over the Help menu and send it
to the iba support desk, conjoined with the request for resetting the protection
scheme passwords.

iba can only remove the passwords but is not able to retrieve them. iba erases
the passwords from the configuration and send it back to you. Then you can load
this configuration into your system. Finally, you can define a new password.

4.2.3 Application of a protection scheme

An element can always only be protected by one protection scheme, but a protection scheme
can be applied to several elements.

If you have elements in your ibaPDA configuration worth protecting, such as InSpectra profiles,
then these elements are shown in the table below in the dialog

In order to protect one or more elements, first highlight the desired scheme in the list of the
protection schemes (top left).

Then highlight the relevant lines at the bottom by setting a check mark in the selection box and
click on the button <Protect>.

Then enter the password for the respective protection scheme and click <OK>.

4.2.4 Removing the protection

In order to remove the protection for one or more elements, highlight the corresponding lines
in the table below in the dialog by setting a check mark in the selection box. Then click on the
button <Unprotect>.

Then enter the password for the respective protection scheme and click <OK>.

If you want to remove the protection for several elements at the same time that are protected
with different schemes, then you have to enter the passwords for all respective schemes in the
password dialog.
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4.2.5 Importing and exporting protected elements

When elements are protected, they can be exported and imported. The configuration of the
elements is encrypted in the export files (*.protectionScheme). You therefore have an easy way
of spreading protected know-how to different ibaPDA systems.

For an export, highlight the desired element and click <Export scheme>. Then select the desired
storage path, enter a file name and close the dialog by pressing <Save>.

If you have highlighted several elements for export, then a prompt dialog appears asking wheth-
er all highlighted elements should be saved in the export file or whether you want to select
more first.

If you want to import a protected element file, click on <Import scheme>, select the desired file
(*.protectionScheme) and close the dialog by pressing <Open>.

4.2.6 Unlocking protected items

If you want to access protected items in the application, then you must first unlock the respec-
tive item by entering the password for the protective rule.

If, for example, you want to view the configuration of the protected InSpectra profiles, then you
must first enter the password in the “Spectrum” dialog and click on <Unlock>.

The access remains protected until the I/O manager is closed again.

i Spectrum profiles — O *
Profiles

InSpectraProfile 1 Enter password to unlock:

InSpectraProfile2 | Unlock
+ E‘E‘ Y _:3 [ﬂ o QK Cancel
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5 ibalnCycle in ibaAnalyzer

ibalnCycle is integrated in ibaAnalyzer with the InCycle Expert view. Here you can create profiles
and test calculations offline.

With the ibaAnalyzer-InCycle+ license, the results of the InCycle calculations become available in
ibaAnalyzer as signals, can be exported to databases and used for further processing in reports
or with ibaDatCoordinator.

5.1 The InCycle view in ibaAnalyzer

ibaAnalyzer-InCycle offers the InCycle Expert view for visualization and analysis of InCycle Expert
modules. It is possible to switch between cycle view and circle view in the InCycle Expert view.

The InCycle Expert view consists of 4 areas, which are explained in the following sections.

InCycle-Expert 1 x|
Profie: | Wear Profil | &% E|l BHEE HE % %
Curve 1 Profit | -4 b L S
i ) ; 1 e Input signal is not set or invalid.
¥ General The Pulse tigaer signal is not set or invalid.
Input name Curve 1
v Settings A y T+ - i m”
Input Signal Unassigned @ w II - # @ E II
Cycle pulse trigger Unassigned — i =11 A
Cycle reset tigger Unassigned !
Skip data signal Unassigned
1
=
o 100 200 300 400 500
1 21 ]
1 {orig} (Curve 1)
05
025
L = 751
Input Signal
The signal that is analyzed in this module. 05 4
Calculate — -1 ]
0 50 100 150 200 260 300 350 400 450 500
Name Value Unit
« « & » MP» N |0 O .QL 10000 x 4
3 x| ||
‘CID:OI]:U'I]
01.01.1370
00:00:00 00:00:30 00:01:00 00:01;:20
1 Configuration area
2 Visualization area
3 Results area
4 Playback area
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There are additional buttons in the top right area of the view for the view settings.

% Toggling between cycle and circle view

||
O

(]

Show/hide the configuration area

0o Show/hide the results area

oo Show/hide the playback area

qﬂ. Preferences for global settings for all InCycle Expert views

ﬂ Settings for the current view

Note

° Changes to the preferences are not applied to existing views.

1

5.1.1 Configuration area

The input signals, triggers and profiles of the respective InCycle module are defined in the con-
figuration area. A detailed description can be found at the InCycle Expert module.

See chapter @ The InCycle Expert module, page 72

5.1.2 Visualization area

The visualization area of the ibaAnalyzer-InCycle view shows the same view that is used in
ibaPDA for the InCycle module.

A detailed description of the cycle view can be found in chapter @ The cycle view, page 22

A detailed description of the circle view can be found in chapter @ The circle view, page 64

5.1.3 Results area

The results of the respective module are shown in ibaAnalyzer-InCycle in the results area at the
bottom left.

All characteristic values and output signals of the respective modules are available as results.
The results always relate to the current cursor position of the playback area. The calculation
that was calculated last before this time is displayed.

You can find the description of the results of the InCycle Expert module in chapter & Results of
the calculations of the Expert module, page 84
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5.1.4 Playback area

In the playback area, you can control the playback of the measurement file (dat format) using
the buttons and the slider.

M« » @D » w | O LD x 1
L] :

2 3;]]:1]]:34 4 01.01 00
01.01.1870
00:00:00 00:00:30 00:01:00 00:01:30

00:56

Meaning of buttons:

> ® Start / stop playback

Jump to start / end
H H p /

<< » Reduce/increase replay speed
(The set replay speed is shown on the left (2))

(I I) Jump to the next result in the respective direction

-

Display the total time period

=S
Q @ Remove one/all zoom level(s)
L

More features:

1 Input of the replay speed
You can enter the factor of the replay speed here. The new speed is adopted by pressing
<Enter>.
The replay speed is relative to the normal speed. For example, 2.00x means that the cur-
rent replay speed is twice the normal speed.

2 Display of the replay speed

3 Time marker
On the timeline, a black triangle represents the current time stamp. If the time marker is
moved, the InCycle view jumps to the time stamp of the marker. The time marker can be
moved by clicking and dragging it with the mouse. If you click anywhere on the timeline,
the marker will jump to this position.

4 Tooltip
If you move the mouse over the timeline, the time stamp of the mouse position will be
shown in the tooltip.
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The playback area can also be controlled using the keyboard.

Key Function

<& > One result backward
<>> One result forward
<> Increase playback speed
<J> Decrease playback speed
< Space bar > | Play / Pause

Zooming and shifting the time scale
You can zoom in the time scale by drawing a rectangle with the mouse button pressed down on
the timeline.

You can shift the time range by clicking the time axis and then dragging the mouse horizontally.
The cursor then appears as a double arrow.
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6 The cycle view

The cycle view is used to visualize the results of the InCycle expert module and the InCycle
Auto-Adapting module in ibaPDA.

A cycle view may include one or more InCycle modules. The curves can have individual value
axes or lie on a common value axis.

6.1 Open a cycle view in ibaPDA
Use the button to add a new cycle view:

2= oo O lu

You can drag individual or several InCycle Expert or InCycle Auto-Adapting modules from the sig-
nal tree to the cycle view main window using drag & drop. In doing so, relevant parameters for
the cycle view are copied from the module settings. Individual signals cannot be displayed.

&% ibaPDAVE.0.0 - Cycle

File Configure View Help
poR) (i) F 50 @D @ % 7 Aufeichnung1  + D | layout 1
ibsPDAsioneliee IIEEN Cycte view 3

=4 0. InCycle Expert [ = o TR T T & = = - g
e 1. Virtual SR BT RS A R g A
BT 2 Virual '

&3 11. InCycle Auto-Adapting \
@-5§ 14. InCycle Expet '

The following hotkey is available to drag new InCycle modules into a cycle view:

m <Ctrl>: If you hold the control key (Ctrl key) when dragging an InCycle module into the cycle
view, the module present is replaced by the new module.
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6.2 Opening a cycle view in ibaAnalyzer
Use the button in the toolbar to add a new InCycle Expert view.

lrm Ok ® E M.

= MNew InCyde-Expert view
Add a new InCycle-Expert view

The InCycle Expert view in ibaAnalyzer contains additional display areas in addition to the actual
cycle view.

InCycle-Expert 1 x|
Profie: | Wear Profii «|[E 2 | |BH |85 HEl %t
| Curve 1/ Profie | i e M Rt o ik mchaa
B i, o -1 e 1| signal I1s not Set or invalia.
v General The PuIseF;rigggr signal is not set or invalid.
Input name Curve 1
v Settings aar " s i
Input Signal Unassigned “w IIY = £ # @ g II
Cycle pulse trigger Unassigned — &£ {oi 1
Cycle reset trigger Unassigned =3 {DrM
Skip data signal Unassigned
1
-1 1
D 7 100 ' 200 ° 300 400 500
1 = {orig} (Curve 1)
025
lnnd = 254
The signal that is analyzed in this module. 0.5 1
Caleulate H- -1
0 50 100 150 200 250 300 350 400 450 500
MName Value Unit . i ) ]
M« < » @D » N | O .QL 10000 x 4
3 x| ||
‘DI]:DI]:UI]
01.01.1270
00:00:00 00:00:30 00:01:00 00:01:20
1 Configuration area (input signals, profiles) see @ Setting calculation parameters,
page 78
2 Visualization area of the cycle view
3 Result area, see & Results of the calculations of the Expert module, page 84
4 Playback area (playback settings), see @ Playback area, page 20

The description of the cycle view can be found in chapter & Overview of the cycle view,
page 24.
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6.3 Overview of the cycle view

The cycle view offers a number of special graphs and tables, which can be individually displayed
or hidden as needed.

[m 4 b X
O G vt © 0. | B[] s 1

11:47:16

0.25 10, 11.47.44|]

11473

-0.5 2
11:47:48

o fo 20 30 40 s 60 70O &0 S0 100

=] f(eas ) 4
05 43,34] {_forig} (InCycle Expert)
025 B8 PE‘ ;\ | S
& il — ;
" \//ﬁ—/_—
-0;259
o = L
0 10 20 30 40 50 80
Peak RMS ﬂ-
Mo, / Mame Center Delta Peak Peakp... RMS Alert  Alarm  Alert  Alarm  Visble Caollapse:
| 3 |Band3| 35 5 0,12136 0,086051 = O 'y
4 |Band4| 45 5 0,2327 0,130641 |
5 [Band 5 55 5 0,3636 0,156144 1 |
6 |Band&| 65 5 0,1554 0,081213 [l
7 |Band7| 75 5 0,33092 0,213792 1 O
8 [Band8 85 5 -0,01016 0,21842 [l "
Legend
1 Toolbar
2 Main window
3 Cycle graph
4 Cycle table

You can display or hide the individual graphs and tables within the cycle view by using the tool-
bar.
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Toolbar

®®

Start / Pause (only ibaPDA)

Stop or continue the cycle display update

Reset all displayed data (only ibaPDA)

The display is cleared only once and all values are set to zero until the next
cycle calculation is completed.

Determine planecount automatically (only ibaAnalyzer)

Auto color signals

Auto scale value axes

Restore manual scale V)

Zoom out last step/all steps V)

Switching the display type in the main window (single curve / waterfall / con-
tour)

=| Open the sub menu for showing/hiding the windows
Main window
Cycle graph
Cycle table

II Show/hide, center, configure interactive marker;
No function for configured markers
Y acts individually on the main window or cycle graph
Issue 1.2
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6.4 Main window

In the main window, the result of the calculations of the signal to be examined is shown. The
standard view for the main window is the single curve.

Cycle view 2 |

b x
- | S Y} (- - E' =
D@ G 52 1vi: 2L I] |- 43,038
05 - — | {orig] (nCyele Exper)
0,4
0.3
0,2
0,1
D
0,17
0,21
0,31
0,47
0,57
0 10 20 30 40 50 0 7o 80 90 100

You can enable an interactive marker that you want to use to be able to read the associated
results along the X-axis on the individual samples. When switching to the waterfall or contour
view, the individual results of the analysis are displayed spatially offset. This provides an over-

view of the history of the gradient. Detailed information can be found in chapter & Waterfall,
page 26

6.4.1 Waterfall

The main window of the cycle view can be converted to an isometric perspective. In this mode,

the successive events of a curve are displayed on a Z-axis, with the newest result closest to the
axes origin, in order to create a waterfall effect.

However, note that using a waterfall appearance demands greater resource requirements than

using a single curve. You can switch to the waterfall perspective via the corresponding button in
the toolbar of the cycle view.

| B [0 o
[|-|-L|-|-. Single curve

Alternatively, you can switch perspectives in the properties dialog of the cycle view as well.

£} Properties = O *
B Display configuration
i L Visuals @ Siigle cure (®) Original curve Show main window

i I'?ﬂj::rs O Waterfal () Band curve Show close buttons

+ Base axes () Cortour

11v Value ass 1
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Crde view2

DO ML QK B

8 o b0 20 2o 0 30 0 <o s00

The figure above shows the results of the last 100 calculations. By using the <Up> and <Down>
cursor keys or by scrolling with the mouse wheel, you can move through the planes and have
displayed the related curves and characteristic values.

When moving the mouse with the <Ctrl> key pressed, you can change the angle and perspective
of the view. If you press the <Shift> key at the same time, then the perspective pans to 0 de-
grees. The axis position settings are overwritten in this mode.

If you have set the desired perspective, you can save it. To do this, select Save perspective in the
context menu and enter a name. Saved perspectives also appear in the context menu and can
be re-enabled at any time. When you select Front perspective, the display pans to 0 degrees.
Selecting Default returns you to the default setting. See chapter @ Settings of the cycle view,
page 47

Scales are always displayed at the side of the cur enot overlapping with the perspective flow
direction.

While the waterfall perspective is enabled, the label, marker and zoom rectangle functionality
is limited to the foremost plane. The appearance options of the waterfall perspective are deter-
mined in the properties window in the node Time axis. See chapter & Z-axis, page 59
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6.4.2 Contour view

The contour view corresponds to a 2D top view of the waterfall, where the value ranges are rep-
resented by colors.

Cycle view 2 | -
~ , i O O
CIOI-IE AR EPCRE,

— A (InCycle Expert) (1/min)

10 20 30 40 50 60 70 80 90 100

The color scheme can be configured in the properties of the value axis. Both pre-defined
schemes can be selected here and separate color schemes can be created.

£} Properties o= O X
EE Cycle view Type
Position: ;. Left w -. Natation: Auto o]
Markers
-+ Base axes Sealing
B Vooe oo 1 | Amptuce scaing: |
- /2 Time axis @ Linear plitude scaling: None v
% User interaction (O Decibel
[#--Curve slave o Logarithmic
(®) Dynamic auto scale Contour colors:
() Dynamic auto scale (increase only) Aonh color-coded s
() Manual scale MNumber of color bands: =
Min: [ =1 [w
Max: \/ .1 v
6.4.3 Zoom

The scale of an axis can be changed in three ways.

m Autoscale
You can perform an autoscale via the context menu of the axis or by clicking with the middle
mouse button on the axis.

m Shift
You can shift an axis by dragging it with the mouse.

m Zoom

Using the mouse wheel, you can zoom in and out in the area of the cursor. You can change
the scale via the pop-up buttons on the axis too. These buttons appear when you move the
mouse over the right side of a horizontal axis or over the top of a vertical axis.
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e

1]

The outermost symbols halve/double the scale range based on the mean value. The arrows
have a similar function, but with a smaller zoom factor. The button in the middle autoscales the
axis.

In addition, you can zoom into a certain area of the diagram using the zoom rectangle (click with
mouse and drag). The zoom rectangle enables the zoom buttons in the view toolbar, which al-
low you to return to previous zoom levels.

6.4.4 Legend

The legend indicates which modules are added to the view. The legend contains the following
parts:

m Tree structure of the value axis. This shows which curves are shown on which axis.
m Module type: InCycle Expert -+ or InCycle Auto-Adapting module ~

m Curve type (band curve or original curve)

m Signal ID and signal name

H unit

“Cyclewew 1] Gydeview2 | 4px

® @ 821l 1% 9 0, 18-

— =3 {orig} (Outlier honitoring) [0: 2] outlier
— & {oria} (Gear_Manitaring) T 2] gear

L .U

0 50 100 150 200 250

2!:50

250

240

il
220 230
___:_5
= B
s ——
B e
*"__ZI_:'
_}_-
'Z__\
C____
C__
P
e
t:_._\_\_\_

210 :

200

190

The legend has a drag & drop function. This way, a curve can be laid upon different value axes.
While dragging the curve, an arrow appears in the value axis tree pointing to the tree that will
contain the curve when it is dropped. If a curve is not dropped inside a legend row, the curve
will be laid upon a new axis.

Right clicking in a legend row opens the context menu for the legend.

»  Remove signal
] Hidesignal
[ Visualize signal only

Change main curve
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Clicking on Remove signal deletes the corresponding signal. Clicking on Hide signal hides the
signal and shows the signal name transparently. The signal is only temporarily hidden and can
always be displayed again.

By clicking on Visualize signal only in the context menu, only the selected curve remains in the
display and all other curves are hidden. Clicking on Change main curve makes the selected curve
the main curve.

In the context menu under Properties, you can display the selected settings for the curves. In
the properties of the cycle view (main window), you can also configure and enable a separate
legend that contains additional information, such as name, comments and sampling time of the
input signal, marker values or any literal text.

6.5 Cycle graph and cycle table

In addition to the main window, you can open a graphical and/or tabular display of the data of
the cycle. Click on the button for the window menu in the toolbar of the cycle view for this pur-

pose.

=1 -
- Main window
Cycle graph
- Cycle table

Graphical display and data table form a group, as the table always provides the data suitable for
the cycle in the display. However, the display and table can be individually displayed or hidden.
In addition, the display and data table can be minimized or displayed together. To do this, simply
click on the small triangle on the right margin of the display.
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You define general display properties in the properties dialog of the cycle view in node Curve.

£ Properties - O x
EIE Cycle view Visibility
Show graph Show expand/collapse icon

L Mg Show table [ Automatic sorting based on: Band number

1l Value ais 1 o’ e

5 Time axis ’ TR

&% User interaction

S Printing

Additional legend
e Base axes
gl Value axis [ Enable
Legend text: Placeholders for legend text:
Parameters: -
“ien: input signal name
u: input unit
“su: value unit
e input signal first comment
“uc2: inputt signal second comment
“sp: input signal sampling period W
| Apply node to preferences | Apply | Cancel

Visibility

You can define here whether the curve and the data table for the cycle are shown as a standard.
Even if a view is disabled here, it can be re-enabled later in the cycle view toolbar. The data ta-
ble can be sorted automatically. Define the parameter (column) here according to which and in
which sequence the table is sorted.
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Additional legend
When this option is enabled, another legend is displayed in the cycle window in addition to the
normal signal legend. You can define the content of this legend yourself. For example, you can
enter a detailed multi-line text, in which placeholders for dynamic information can also be used.
The following placeholders are available:

%sn: Input signal name

%iu: Input unit

%su: Value unit

%c1: Input signal first comment

%c2: Input signal second comment

%sp: Input signal sampling time

%x: X-value at interactive marker

%y: Y-value at interactive marker

%xmouse: X-value at mouse cursor
%ymouse: Y-value at mouse cursor
%tmouse: Z-value at mouse cursor

%xmv: X-value of the nearby marker position
%ymv: Y-value of the nearby marker position
%tmv: Time value of the nearby marker position
%nmv: Name of the nearby marker position
%imn: InCycle module name

%n: Band name

%nb: Band number

%r: RMS value

%p: Peak value

%pf: Peak position

%c: Center position

%d: Delta position

%l: Lower position

%u: Upper position

By default, all signal-dependent placeholders relate to the first curve. To identify another curve,
use a colon followed by the word “curve” and the index of the curve, e.g. “%sn:curvel” for the
first curve.

Use the optional formatting string “w.p” to specify the format of the numeric parameters,
where “w” is the width and “p” is the precision. The width is the minimum number of the char-

acters shown. Precision is the number of decimal places.
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Example: "%5.3y1" indicates the Y-value for marker X1 with a width of 5 characters and a preci-
sion of 3.

You can combine most of these techniques: e.g. "%10.5sp:curvel”

6.5.1 Cycle graph

The graphical display of the cycles always shows the last result in two-dimensional appearance
or the curve selected in the waterfall or contour plot. (The selected curve in the waterfall view is
shown with a different color, marked in the contour plot with a triangle):

m Curves

m Bands

m Value bands

m Characteristic values of the bands

m Limit values of the bands

. JEEE: ::Ini\r,ftle ijprfr‘t] (1Jmir)
11754
11504 B
11254 _’/
1100+ L]
10754 - -
1050
20 30 40 50 60 70 80 90 100

The display shows at least a part of the curves from the main window. You can add additional
curves by dragging and dropping them from the main window or from the signal tree via drag &
drop. The displays are linked so that all curves in the small cycle display can also be seen in the
main window.

The most important parameters of the bands are shown with dotted and colored lines. The re-
spective values are displayed when you position the cursor on the lines (hovering).

[Peak: 1,18

[11]
]
()

v RMS: 1,15e+3 |

Peak RMS
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[lower: 275

¥y .\ r ¥

Upper/lower limit Warning/alarm limit

The configuration of the bands is described in chapter @ Bands, page 51. You can decide in
the bands properties (by using the context menu of the display) which markings and character-
istic values are to be displayed (permanently) and whether the curves should change the color
when violating the alarm limits.

| | -|43 94 B i coom F3 (INCycle Expert)
Clear zoom Fd
Auto scale value axes F5

Restore manual scale
Show legend

Visualize table

EE E 2 2 x

Visualize graph

Fixed slave height

Space slaves equally

Signals r | {InCycle Expert)
50 ﬁ Properties... {InCycle Auto-Adapting) 5 280

L N e e e e
e SR

il I 3 !

il

If there are several curves in the display, individual display properties can be assigned to every
curve. If the cycle graph has the focus (after a mouse click on the header bar), the tool buttons
for zooming out and restoring the manual scale relate to this display and not to the main win-
dow. The same applies to the assigned function keys <F3>, <F4> and <F5>.

Base axis

The display has a base axis conforming with that of the main window. You can still modify the
settings of the base axis in the display properties to, e.g., choose a logarithmic instead of a lin-
ear scaling or a manual scale.

If you zoom in the cycle graph or in the main window, this is usually independent from each oth-
er. By using the Follow main window option, you can determine that a zoom action in one of the
windows also affects the other, but only in horizontal direction.
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£} Properties

Cycle view
P Visuals

- 1] Markers

i Base awes
- 11v Value axis 1
- 1lv Value axis 2
- A Zanis

2% User interaction

v Value axis

Value axis

() Logarithmic

Scaling
Type: © Linear
O Full scale
() Follow main window
() Manual scale Min:

Max:

The cycle graph has only one value axis. All curves in the display are displayed on the same scale
of values. You can change the settings of the value axis in the properties of the display.

£F Properties = ] b4
E-E Cycle view Type
? ;:::dal; Position: Left
- [ Markers Notation: Auto
vt BESE EXES
- qlr Value ads 1 :
o qlv Value axis 2 g
- /o Zeais Scale type: © Llinear
B8 User interaction %
..... EI!I Printing () Decibel
- Curve (D) Logarithmic
& Base axes
() Dynamic auto scale -
[_] Show events/references on dynamic auto scale
() Dynamic auto scale increase only)
() Follow main window
O Manual scale
Min: .\/ =}
Max: .\/ 1
| Data cycle 1
| Input
Function: Standard deviation ~
Visuals
Style: Main window setting 2
Fill: Main window setting =,
o

Apply to preferences

For scaling the value axis, you can choose between linear, decibel and logarithmic.

Select one scaling mode:

m Dynamic auto scale: if you enable this option, the scaling is always adjusted to the highest
and lowest signal amplitudes in the graph (in both directions).

m Dynamic auto scale (increase only): When you enable this option, the scaling is continuous-
ly adjusted with the highest signal amplitudes. If the amplitudes go beyond the trend view

again, the scaling still remains unchanged.
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m Follow main window: With this option, a zoom action in the vertical direction in the main
window also affects the cycle display.

m Manual scale: if this option is selected, the Min and Max scale values can be manually en-
tered or selected from the field next to it. Beside a static value, you can also use any known
measured or virtual analog signal configured in the I/O Manager.

m Show events/references on dynamic auto scale: the scaling is automatically adjusted so that
events (such as limit values) and reference values are always displayed.

Data cycle
You can select a function for each cycle display in the Cycle data x tabs. You can accept the main
window setting or select individual settings from the respective drop-down menu.

You can also determine the display properties for style and filling for each data cycle separately.
You can accept the main window setting or select individual settings from the respective drop-
down menu.

6.5.2 Cycle table

A line is automatically created for every defined band of the displayed InCycle module in the
data table. The parameters and — if configured — the results are shown for each band.

Peak RMS
Mo, 7 Mame Center  Delta Peak Peakp... RMS alert  Alarm  aAlert  alarm Visible Collapsed

E[~] show bands Enable collapsed bands @ (InCyde Expert) ~

» 0 | Band 0 5 5 0,26704 0,182501 [

1 | Band 1 15 5 0,37128 0,223071 O

2 | Band 2 25 5 0,13454 0,133883 O

3 | Band 3 35 5 0,12651 0,10548 O

4 | Band 4 45 5 0,39074 0,223938 O

‘ 5 | Band 5 55 5 0,11318 0,180338 [

I 6 | Band & 65 5 0,23245 0,122163 [
7 | Band 7 75 5 0,03134 0,205376 [ [] A

You can display or hide the characteristic value columns via the context menu (right mouse click
in the heading).
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v Yisualize graph vl colamsed
isible ollapse
Yisualize table °
213,2 Ll ~
108,961 Fixed slave height O
5,45815 Space slaves equally |
7,00654 = =
! ! Columns 2 | Band number
0,87481
5,25736 Properties Mame
6,72334 Bty
6,28331 Delta
&,32866 Lower
5,05649 Upper
6,06129 Peak
5,71503 Peak frequency
6,72254 RMS
5: 78342 Peak Alert
5,56879
Peak Alarm
RMS Alert [
RMS Alarm
Visible
Collapsed

In every characteristic value column, the displayed values can be sorted by clicking on the table
header. A triangle in the header indicates whether the sorting direction is ascending or descend-
ing. The order is automatically re-sorted if the order changes during acquisition.

You define the preference for sorting in the properties dialog of the cycle view in the node
Curve. See chapter @A Cycle graph and cycle table, page 30

Peak RMS
M. Mame Center  Delta Peak © Peakp.. RMS alert  alarm  alert  alarm  Visible Collapsed
E ] Show bands Enable collapsed bands : (InCyde Expert) ~
| 3 | Band 3 35 5 0,39478 0,18541 1
8 | Bands 85 5 0,25866 0,134809 1
& | Band@ 85 5 0,25312 0,137314 1
5 | Band 5 55 5 0,20868 0,228669 1
4 | Band 4 45 5 0, 16866 0,174026 O
2 | Band2 25 5 0,1479 0,189432 O
1 | Band 1 15 5 0,12524 0,119893 O
0 | Bandd 5 5 0,12264 0,084357 [+ 1 e

Show bands / enable collapsed bands

Use this option to globally decide for all bands whether these are displayed in the Cycle graph
and whether they can be displayed as collapsed bands. If the option Show bands is enabled, the
display of individual bands in the Visible column can be determined separately.

If the option Enable collapsed bands is marked, the display of the individual bands in the Col-
lapsed column can be determined separately. Collapsed bands are indicated by a triangle at the
average.
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6.6 Markers

For a better evaluation of the cycles analysis, markers can be displayed in the main window and
in the Cycle graph. The abscissa is divided into the number of samples per cycle. The markers
mark individual sample values.

There are several types of markers having different functions:

m Interactive marker
There is an interactive marker. This marker can be switched on or off and manually moved.
The interactive marker differs from the configured markers by 2 thickened ends. See also
A Interactive marker, page 39

m Configured marker
Several markers of this type can be used in a display. The marker position can be set to a
constant value or controlled by a signal. Also the configured markers can be moved manual-
ly. See also @A Configured marker, page 42

m Tracking marker
The tracking marker can be used to track the peak value of a curve in the contour plot. See
also & Tracking marker, page 45

You can enable or disable the display of the interactive marker by clicking the button in the tool
bar of the cycle view. The button relates to the main window and the cycle graph.

I[ ~|1.0000

Center marker

Configure markers

The markers are configured in the properties of the cycle view (main window).

£¥ Properties = O *
p
E_!---E Cycle view Al markers
i Visuals Bold
33 Bands
i IL ] Show hamonic in label Fundamental: | _— v| [}
-vii Base axes =
ol Value ais 1 L Show sideband labels Harmonic: . V| [}
w1l Value axis 2 [_] Connect marker dots in waterfall
M % 3 ] —
{i U::rlfmeradion (] it s Sidehands: e ~| 0
IEE] Prirting [ Hide marker front lines in waterfall
= Curve

For all markers, you can set that the factors are shown in the label of the harmonic markers.
And it is possible to display sideband labels that show the offset.

In the waterfall display, you can connect the marker points between the planes.

The intersections of the markers with the curves are displayed by small diamonds. You can hide
these with the option Hide marker dots. If Connect marker dots in waterfall is also selected, the
markers are shown as a line in the waterfall and in the contour view.

The marker front lines can also be hidden in the waterfall display.

For better differentiation, you can assign your own line patterns or bold type to the different
markers (first harmonic, harmonic markers and sideband markers).
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6.6.1 Interactive marker

The interactive marker is used for spontaneous reading of X and Y values in a cycle view. It can
be shown or hidden at any time.
|Cycle view 2 |

DO 8§ PO Qe B[

| Teggle interactive marker visibility i

When activating for the first time, the marker is displayed at the position 0. Every time the
marker is switched off and on again, it memorizes the last position.

You can change the marker position either by clicking on the thick ends at the top or at the bot-
tom of the marker or by using the cursor keys:

Keys Function

<Cursor to the left>/<cursor to the right> Normal step width
<Shift>+<cursor to the left>/<cursor to the right> Large steps
<Ctrl>+<cursor to the left>/<cursor to the right> Small steps

When you move the mouse over the thickened end of the marker, the cursor changes to a dou-
ble-arrow symbol. You can then move the marker. In the label with the marker color (default:
red), the X value is displayed on the base axis. If there are several base axes, you must specify in
the settings of the base axes which axis the marker should refer to (marker axis). In addition, X
and Y values are displayed at the intersection of the marker with the curve.

%=17.2
y=1153,3
11601 X

Center markers

Since the marker has a certain position on the base axis, it is possible that it is not visible in the
image anymore after zooming. Switching the marker off and on to bring it back into the image is
useless, as it does not change its position because of that.

This is what the Center marker function is for. With this function, you place the marker in the
center of the section currently visible.

m 1,0000

Center marker

Configure markers

Click on the arrow symbol at the marker button in the tool bar and then on Center marker.
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Configure markers

In addition to general properties such as color and label, you can also configure harmonic mark-
ers and sideband markers in the settings.

£} Properties = (m] *
= Cycle view Al markers
isuals Bold
i Bands
L [ Show hamoric in label Fundamental: | — v| O
-+ Base axes e
A [_] Show sideband labels H . | | 0
I (e ~ 1]
-qlv Value axis 2 (] Connect marker dots in waterfall
- A Zai _ : .
{i U:;Tmeradion () Hide maker dots Sidebands: | ..................................................................... v| &)
IEE] Printing [ Hide marker front lines in waterfall
=-Curve
i Base axes 3 g B i
weeqlt Value ads Interactive marker | Corfigured markers | Tracking marker |
General
B Enabled Marker color; -
B Show marker label
Hamonic markers
Fractional: 0 } =
Above: |0
B Show hamonics
B Show hamonic labels
Sideband markers
Count: 0 =
Factor: _.‘I :
Offset: v 1 ~|
B Show sidebands
|
Apply to preferences Apphy Cancel

Harmonic markers always have a position that corresponds to an integer multiple of the main
marker. For the harmonic markers, determine the requested number of the harmonic compo-
nents below and above the current marker position. For the harmonic positions, further lines
are displayed. Additionally, in the Markers branch, enable the option Show harmonic in label to
display the position values on the markers.

11,35 3538 — 54 (nCycle Expert) (1imin)
1175+

=l //M—\\

10 20 £ 4 50 80 70 80 90 100
The above figure shows an interactive marker with 1 harmonic component below and 2 har-
monic components above the marker position of 22.69.

An adjustable number of sideband markers is added symmetrically right and left of the main
marker. The distance to the main marker and the neighboring sidebands is the sideband offset,
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represented in units of the base axis. The sideband offset can be a constant value or an analog
signal. The offset can also be changed with the mouse by touching one of the outer markers
with the cursor and moving it to the left or right with the mouse button pressed down.

You can enter a factor if the sideband marker is to be at a multiple or fraction of the marker
frequency. When the position of the marker in the display is changed by dragging, the factor is
updated.

| (nCycle Expert) (14min)
11754 i

. * =471
r_/_,,_/- y="11714

11507
11259
11001

10757

10 70 £ 40 20 80 70 g0

The above figure shows an interactive marker with 3 sidebands and offset of 5 each.

Small diamonds indicate where markers and spectra intersect. If the mouse pointer is moved
near a diamond, its coordinates (X and Y values) become visible.

Harmonic component and sideband markers can be displayed in combination, too. The figure
below shows a view with a harmonic marker below and two above the main marker. The side-
band offset is set to 5.

-{38 :EES -{55 27 i (InCyche Expe:r‘tj (1 Jmim )
11757 Lt i
11504
1125
1100
1075
' T
40 50 80
Note
° If the sideband offset is specified by a signal, the value of this signal always has
1 to be >=0. If the value is negative, the offset = 0 and no sideband markers are

displayed.
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Note
° You can make the general settings of the markers in the preferences. You will find
1 individual settings for the curve views in the properties of a view.

6.6.2 Configured marker

The so-called configured markers can either be anchored at certain positions on the base axis
with fixed values or moved dynamically along the base axis by means of analog signals.

The markers must first be defined and configured. Configure the markers in the properties dia-
log of the cycle view, in the Markers branch.

. Interactive marker Configured markers Tracking marker ._
Settings
B Show marker labels [T Show hamaonic labels
B Show X value in marker label
() Show factor in marker label [ Enable collapsed markers
Local markers
Harmonics Sidebands
Name Fundamental Factor Below  Above Mode Offset Factor Count Color  Visible
I M-10 | v 10 1,00133... 0 o Both W |3 0 e 8
M_rotation 1y [3800:0] Z5W1 [1 0 lo | Both [wa |i o - '
. 1 1 2 | 1! _l _l |:| ﬂ

Settings

Here you define whether a marker label is displayed and which information is to be displayed
additionally: Value on the X-axis and/or factor.

To create a marker, you simply have to enter the required information in the table line. As soon
as you click in the empty space below, a new, empty line is added.

Name
Enter a clear name to be able to easily identify the marker. The name is shown in the display
later on, too.

The entries for fundamental/position and factor determine the position of the marker on the
base axis. The marker position is calculated by multiplying these two parameters.

Fundamental
For the fundamental, you can enter a fixed value or select a signal. To select a signal, click in the
table line and then on the arrow symbol. Select the signal from the signal tree.

If you want to use a signal for controlling the marker position, select a signal complying with the
position you want to monitor.
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5 Properies - [n] x

= Cycle view Ml ke
3 Visuals Bold
i Bands
gmm ] Factomed sbeling for hammarics =]

durd
Tv Valoe ass 1 7] Conmect marker dots between planes i S | e [m]
Za Teme s [C] Hide marker dots
3 Prrong Sudebands: m]
Curve slave

Poely oK =

The example in the image above displays a tooth engagement frequency of a saw. The saw,

for example, has 19 teeth. 360 data points are acquired per revolution. In other words, every
18.947... data points a gear mesh occurs. With the 18 harmonics above it, 19 equally distributed
markers are displayed, which should correlate with the gear mesh in each case.

Note
° If the signal for the fundamental/position is negative, the marker is not dis-
l played.
Factor

The default value of the factor is 1. You can enter another factor if, for example, the marker is to
be positioned at a multiple or a fractional part of the basic position.

If the position of the configured marker in the display is changed by dragging, the factor is up-
dated.

Harmonics

As with the interactive marker, you can individually determine the number of harmonic markers
above or below the marker position for every fixed marker. Additionally, this mode allows you to
select whether only the even or odd harmonic components are taken into consideration or both
types.

Sidebands

As with the interactive marker, you can individually determine the number of sideband markers
and the sideband offset for every marker, static and depending on a signal value. If you drag the
sideband markers, the factor is updated during dragging.

Note
° If the sideband offset is specified by a signal, the value of this signal always has
1 to be >=0. If the value is negative, the offset = 0 and no sideband markers are

displayed.
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Color
Here, you can allocate an individual color to every static marker

Visible

This option decides whether a configured marker is displayed or not. This is the only possibility
of enabling or disabling configured markers for the display. The marker button in the toolbar of
the cycle view does not control the configured markers!

“Enable collapsed markers" option

When you enable this option, an additional column appears in the marker table, in which you
can decide for each marker whether it is normal, i.e. it should be displayed as a line and possibly
with a label, or only as a triangle based on a base axis.

Interactive | Confi |
Settings

Show marker labels
Show X value in marker label
[] Show factor in marker label

[] Show hamanic labels

fctte colehsed makers \
Harmanics Sidebands \
Count Color visible Collapsed

Off .. Factor

Local markers

Name Fundamental ~ Factor Below  Above Mode

b M_450
M_signal

Multdlgear (1 |0 0 Both Vi1 0

# |

InCycle markers
The InCycle markers are shown in the table below.

InCycle markers

Mumber

MName

(=] InCydcle Expert

Fundamental

Color

Visible

i}

M-100

100

1

Average

AvgInTime([3800:1], 10, 0)

The settings of the InCycle markers can only be changed in the InCycle profile. Only the visibility
can be set here.
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6.6.3 Tracking marker

The tracking marker in the contour view allows tracking a peak value in the curve. To do this,
select points in the contour view that lie on a peak of the curve. The system searches for the
peaks in the intermediate planes and construct a connecting line (tracking line).

Background:

Often the trend of a process parameter like speed is dominant in contour views. In many cases
the speed signal from the PLC is not available or has a bad quality. The tracking line corresponds
to the speed signal.

Tracking marker configuration
| iteractve marker | Corfigred matkers | Tracking marker |

General

B Show marker label Tracking width: 10 =
Tracking marker

Marker color: - Fractional: 0

Ak |4

Above: 0

B 5how hamonics
B Show hamonic labels

Fundamental of the tracking marker

B8 Enable Fractional: 0

Aar| o

Crder of the tracking marker: 1 Above: 0

ar

B Show hamonics
Marker color; - B Show hamonic labels

In addition to general properties such as color and label, you can also configure harmonic mark-
ers. See also chapter @ Interactive marker, page 39.

Use the tracking width to set the sensitivity of the contour tracking.

Fundamental of the tracking marker
It is also possible to display the nth fundamental of the tracking marker. Enter the order in the
field Order of the tracking marker.

You can also configure color and harmonics.

Using the tracking marker in the contour view

The tracking can be started and stopped via the context menu. When contour tracking is start-
ed, you can add tracking points. To do this, hold down the <CTRL> key and click in the contour
view.
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5 v © QM- B 1] -| ()| wackingwid: 20 2]

— iy {oticamp} (Spectrum 13 IEPE_Chaitter (o)

0.2
2 Undozoom
,Q Clear zoom
(.15 EL Auto scale value axes

% Restore manual scale

01 Show toolbar

Show legend

Start contour tracking

Stop contour tracking

0.05

Reset contour tracking
Add tracking point (CTRL + CLICK)

Save contour tracking fundamental

3  Properties...

The tracking line runs along the points in the graph which you have selected. The sensitivity of
the tracking line selection can be set using the Tracking width option in the toolbar. The peak is
selected within the tracking width.

The current tracking line can be reset with the option Reset contour tracking. Contour tracking
remains active and you can set new tracking points.

Analysis in ibaAnalyzer

The X- and Y-coordinates of the currently configured tracking line are available as output sig-
nals TrackingFundamentalCurrent_Y and TrackingFundamentalCurrent_X of the view in the
ibaAnalyzer file tree.

Elﬁ Wiews
F-FFT InSpectra-Expert 1

----- Sy, 008 Minimum
----- Sy, 009 Maximum
..... S, 1010; Average

----- M 0:12: Crest

----- ; 0:13; Pealk o peak
----- “+ 0:100000: TrackingFundamentalCurrent_*
----- 4, 1:100001: TrackingFundamentalCurrent_X

----- T 0.200000: My_tracking_reterence_v
----- M 0:200001; My_tracking_reference_X

A tracking line can be saved as Tracking Fundamental by selecting Save contour tracking funda-
mental from the context menu. The name can be freely configured. The X- and Y-coordinates of
the saved tracking line are available as two additional output signals of the view with the config-
ured name.
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| Savetracking fundamental x -y, Views

| [=I-FFT InSpectra-Expert 1
N ™, 0o Speed

| Enter the name for the tracking fundamental signal: R 4 0:8: Minimum

, My tracking_reference] | e M, 005 Maximum

O % 0:10: Average

[ I S 0:11: RMS

g Cancel R ., 0:12: Crest
e VS Y R e eS| N 4+ 0:13: Peak to peak

----- i 0:100000: TrackingFundamentalCurrent Y
----- 4y, 0:1000041; TrackinoFundamentalCurrent X

----- 4, 0:200000: My_tracking_reference_y
----- ™, 0:200001: My_tracking_reference_X

6.7 Settings of the cycle view

In the cycle view, all settings can be adopted node by node in the preferences and are there-
fore applied to newly opened cycle views. Changes can be saved by pressing the button <Apply
node to preferences>. The preferences cannot be viewed separately in ibaAnalyzer. A new cycle
view must be opened in order to view preferences. In ibaPDA, you open the preferences via the
menu Configure - Preferences.

The node Cycle view offers general settings for the display.

Diisplay configuration

© Single curve © OCriginal curve B Show main window
O Watedal () Band curve & Show close buttons
(O Cortour
T+ Value axis 1
T+ Value axis 2 Pt
Perspective: Cument perspective ~ Manage perspectives
' Base axes Addtional legend
T+ Value axis -
| Enable aceholders for legen I
(] Enabl Placeholders for legend text
Parameters:

“isn:input signal name

v input unit

“isu: value unit

el input signal first comment
e input signal second comment
‘iep: input signal sampling period
Y Xvalue at interactive marker
iy Y-value at interactive marker
“xmouse: X-value at mouse cursor
“ivmouse: Y-value at mouse cursor

Synchronization
Main curve ({Outlier_Maonitaring) [0:2] outlier ~
Pause/Continue
[ Enable Data source: | 3 Unassigned -
Restart live mode after: 300 = s of inactivity
Apply to preferences Apply Cancel

Display configuration
Choose whether you prefer the single curve, the waterfall view or the contour view of the
curves. The visibility of the main window can also be set here.
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Instead of the Original curve, you can select the Band curve. Then the results of the individu-
al bands are displayed. You can find settings for this in the node bands. See chapter @ Bands,
page 51

Use the Show close buttons option to control the visibility of the close buttons and the lines to
the left of the display.

250

200

100

En

ol

ﬁjl

25

Mo, MName
B Show banc

» 0 |Band0
1 |Band1

2 |Band 2

Perspective: Drop-down list Custom perspective

If you have saved different perspectives for the waterfall (3D) appearance, then you can select
one of them. Click the button <Manage Perspectives> to open the dialog for managing perspec-
tives. This lets you delete existing perspectives, copy them to the clipboard or paste them from
the clipboard. Since perspectives are always specific to a cycle view, in order to use a perspec-
tive in exactly the same way in another cycle view, it must be copied and pasted to the other
cycle view.

You can save the perspective in the view. Once you have configured the desired perspective,
select Save Perspectives in the context menu of the main window. Give the perspective a name
and close the dialog via <OK>.

Additional legend

When this option is enabled, another legend is displayed in the main window in addition to the
normal signal legend. You can define the content of this legend yourself. For example, you can
enter a detailed multi-line text, in which placeholders for dynamic information can also be used.
The following placeholders are available:

= %sn: Input signal name

= %iu: Input unit

= %su: Value unit

= %cl: Input signal first comment

= %c2: Input signal second comment
= %sp: Input signal sampling time

= %x: X-value at interactive marker

= %y: Y-value at interactive marker
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= %xmouse: X-value at mouse cursor

= %ymouse: Y-value at mouse cursor

= %tmouse: Z-value at mouse cursor

= %xmv: X-value of the nearby marker position

= %ymv: Y-value of the nearby marker position

= %tmv: Time value of the nearby marker position
= %nmv: Name of the nearby marker position

= %imn: InCycle module name

= %rms: RMS value of the selected plane (based on input values)

By default, all signal-related placeholders are determined based on the first curve. To identi-
fy another curve, use a colon followed by the word “curve” and the index of the curve, e.g.
"%sn:curvel", in order to refer to the first curve.

Use the optional formatting string “w.p” to specify the format of the numeric parameters,
where “w” is the width and “p” is the precision. The width is the minimum number of the char-
acters shown. Precision is the number of decimal places.

Example: "%5.3y1" indicates the Y-value for marker X1 with a width of 5 characters and a preci-
sion of 3.

The following figure shows the definition of the additional legend (right) and the corresponding
display (left).

Additional legend

..Crde‘fi""zu'_ I S b
O® G &z 0Lk B [ s 2 e
Signal value %
-53.53 — &} (InCycle Expert) Cfrgfnevr;:u;cfn

= 2 mmﬁ'“\ — 53 (InCycle-Auto-Atispting) Marker value: %« / %y
3
i = Signal value outlier

Comment:
Marker value: 53,53 / -0,3081

g,
og

ogk

05

0y}
oyl

05
0g

= o L b L e it VW AR AN AT A P ATV U s P

75 50 75 100 125 150 175 200 225 250

Synchronization

By default, if only one curve is displayed in the cycle view, identifiers and markers are synchro-
nized with this curve and this setting is not available. If multiple curves are displayed in the cycle
view, you can define the main curve here which will be used for synchronization.

Pause/Continue
This function is only available in ibaPDA. If this option is enabled, the visualization of the curves
is controlled by a digital signal. The characteristic value calculation is continued.
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If the digital signal is TRUE (1), the visualization is paused and the display shows the frozen im-
age of the last result.

If the digital signal is FALSE (0), the visualization continues and the display is updated regularly.

You can also enter a time in s after which live mode is automatically continued.

6.7.1 Visuals

In the dialog of the Visuals node, you can set the appearance and colors of the cycle view.

£} Properties = O x
ER gde view Miscellaneous
‘u'lsuals
+-+4 Bands B Show toolbar B Show legend & Display orid lines
IL Markers (] Show signal visibility icons
+. Base axes
1l Value axis 1
11+ Value axis 2 o
A Z-axis Base axis: Horizontal R ] Aip value axes
User interacti o .
______ % p::irl.lgera on Walue axis {contour only): Vertical [_] Rip base axis
- Curve B Fip time axis {contour only)
. g
Background: Chart: Interactive marker color: -
Foreground: - Grid:
Az font: ﬂrial.; _Ept
Label font: \Arial; 8pt
Legend font: Aial; Bpt
orecoos Wl M E EH E EE
==
H BN = o m B
me—— N i E N
o 0 W W K E B
Apply to preferences Fpply Cancel

Layout

You can change the alignment of the base axes from horizontal to vertical or vice versa by se-
lecting the relevant option from the drop-down menu Base axis. You can also flip the individual
axes. In the case of a contour view, the value axis (only contour) can be displayed horizontally or
vertically next to it.

Appearance

This is where you make the settings for colors and fonts. For the coloring of curves, markers and
areas, 16 colors are available, which are automatically assigned to the corresponding items one
after the other when they are added in the view.

Issue 1.2 50 @



ibalnCycle The cycle view

6.7.2 Bands

The view supports base and value ranges. These bands are used to divide the curves of the cy-
cles and highlight them in color. The bands (horizontal) have a center position and a delta width.

Value bands (vertical) start at a dynamic or static value and either reach upward to the next val-
ue band or positive infinity. The base bands can optionally be assigned to individual curves or to
all curves. Value bands apply to all curves.

Bands are configured in the properties dialog in the node Bands. There are two types of bands:

m /nCycle bands are bands that have been configured in the calculation profile of an InCycle
module.

m Custom bands can be assigned to any curve or all curves.

If you have selected Band curve (instead of Original curve) in the main node cycle view, the tab
Band curve appears. For the settings, see chapter @ Band curve, page 54.

InCycle bands

£} Properties = E X

= Cycle view
@ Visuals

Markers
i Base axes
qlv Value axis 1
qlv Value axis 2

InCycle bands | Custom bands |

Band visualization

@ Show bands
B Highlight band on hover

(] Enable collapsed bands Band label: Show never i

Band label text:  %n

- /o Zavis
&% User interaction

Display bands as:

Bands end at:

Display band results:

Shaded band
End of graph

) Draw peak line

B Eands start at bottom

] Draw peak position line

@ Highlight lines on hover (] Draw RMS line

() Show value on hover: Show value ~

B ‘pply band colorto graph [ Apply band colorto main window

Limit curves Peak/RMS limits
] Display limit curves B Show alerts B Draw alert color zones B Highlight on hover
B Show alams B Oraw alam color zones
Alert label:  Show never o
s
Aamm label:  Show never ~
Bands
Band number  MName Center Delta Calor Visible
[=! Spectrum: (Gear_Monitoring) [1:2] gear
o |Band 0 ' e e |
E |Band 1 | : (e 8
|2 |Band 2 | _ | @
|3 |Band 3 | | | | -]
|4 |Band 4 | ' e 8
|5 |Band 5 2
Apply to preferences Apply QK Cancel

Band visualization

Display properties of the InCycle bands can be determined in the Band visualization area. If you
enable the minimized display of the bands, the bands are displayed with a triangle. You can dis-
play or minimize the bands individually in the cycle table.
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If the option Highlight band on hover is enabled, the band is highlighted in the curve display and
in the data table.

You can determine when the band labels are displayed (never, always or on hover) and what is
displayed in the label. If you click the band label text field, a list of parameters appears that you
can use for dynamic information in the label text.

% | Parameters:

%n: Bands name

%%nb: Bands number

%en rms value

%op: peak value

%opf: peak position

[] Draw peak position line %o center position
%l lower position

[ Draw AMS fine Sou: uppefpusitiun

—

Band label text:

Bands start at bottom

The following parameters can be used:

m  %n: Bands name

m  %nb: Bands number
m  %r: RMS value

m  %p: Peak value

m  %pf: Peak position
m  %c: Center position
m  %l: Lower position
m  %u: Upper position

You can determine whether the bands should begin at the lower margin and where they should
end (at the end of the curve, at the peak or at the RMS value). The bands can be shown as a
shaded band or non-shaded band or only as a line at the center. The characteristic values of the
bands can be displayed as lines, which can be highlighted on hover. Collapsed bands are indicat-
ed by a triangle. Example:

% i i
2504 535,53 (IniZycle Expert)
2001
150
100
50
(1] 3
S vy v (- h J h J

10 20 30 40 50 60 70 80 90 100
Peak RMS
MNo. / Mame Center Delta Peak Peak... RMS Alert  Alarm  Alert  Alarm  Visible  Collapsed
EI[~] show bands Enable collapsed bands : (InCycle Expert) -
0 |Ban... 5 5 243,244 O
1 |Ban...| 15 5 | 250,986
2 |Ban..| 25 5 231,299
» 3 Ban.. 35 5 1,9976 i
‘ 4 |Ban..| 45 5 | 1,933
5 |Ban...| 55 5 38295 A 1 1>
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In addition, the band color can be adopted as a curve color both in the cycle graph as well as in
the main window.

Display limit curves

Limit curves can also be displayed for Auto Adapting modules. If “Warning and alarm” is used

as the event mode in the profile, the warning limit is displayed in yellow and the alarm limit in
red. If “Lower and upper” is used as the event mode, the lower limit is displayed in blue and the
upper limit in green.

Peak/RMS limits
Display properties for events (warnings, alarms) can be set in the Peak/RMS limits area. Dynam-
ic label texts can also be defined for events.

The following parameters can be used:

m  %n: Bands name

m  %nb: Bands number
m  %r: RMS value

m  %p: Peak value

m  %pf: Peak position
m  %c: Center position
m  %l: Lower position
m  %u: Upper position

Bands

The ranges configured in an InCycle profile are shown in the table below in the dialog. The
name, center position and delta width are already defined in the InCycle profile and can no lon-
ger be changed here. The color and visibility can still be changed here.

Custom bands

In the Custom bands tab, you define bands with a static or dynamic center and a delta value.
You can assign a color and a specific curve or all curves to the band.

You can define the value bands in the table below.
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6.7.2.1 Band curve

The Band curve display mode displays the results (characteristic value) of the individual bands.

o] Properties — (m] X
': e Band curve | Custombands |
Visuals | Eimieisidiefin Al
E Curves
Markers | Data cycle 1| Datacycle2 |
<y B g | Datasource —
~qlv Value axis 1
v Value axs 2 ) = . R
- /- Zoaxs Module: =¥ Outlier_Monitoring
2% User interaction
~) Pinting Band curve
=-Curve
ivdi Base axes e . : r
gl Value axis and curve function: Average
B Enable difference curve Reference: () Alamm threshold {alarm limits need to be available)
© Reference curve (only for auto-adapting modules)
| Percentual difference
[ Only exceeded limits
Limit curves
[ Display limit curves
Apply to preferences Apply Cancel
Datasource

Module display

Band curve

In the Band curve function drop-down menu, you can select the result (characteristic value) to

be displayed. The band results configured in the profile under Calculations can be selected. Pos-
sible values:

m  Minimum, minimum position, maximum, maximum position, average, RMS, standard devia-
tion, range, change.

Enable difference curve

If the cycle view shows an auto-adapting module, a difference curve can be displayed. This
shows the difference between the reference curve or the alarm thresholds for each band.

The percentual difference shows all values in percentage to the reference values. If Only exceed-
ed limits is enabled, the Y-value will be set to O for all bands in which the limit value is not ex-
ceeded. Absolute deviation shows all of the deviations in the positive Y-direction.

Display limit curves

Enable this option to show the limit curves in the cycle view. A limit curve interconnects all band
limits of the same type (warning, alarm, lower or upper).

6.7.3 Markers

You will find the description of the marker settings in chapter & Markers, page 38
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6.7.4 Base axes

You can choose between linear and logarithmic display here and whether the axis unit is dis-
played or not.

& Properties == O x
- Cycle view Base axes
Visuals Type: © Lnear ) Show axis unit
+ Bands
Markers () Logarithmic
£ k
weilr Value adis 1 [ Manual scale: Min: [0 -
-1l Value ads 2 M =
L Zeis ax: _\/ 500 w
3% User interaction
'—.;H, Base axes Type Scale factor Offset Position MNotation Axis unit Marker axis  Show
Lty Value axis Main v 1 v o |Bottom | Auto | | () | @
Custom |Bottom | Auto
custom |
Percentage
Angular position 360
Ang_ulai position 720%

By default, the scaling values are automatically determined. However, you can also make a man-
ual specification.

The basic axis in the cycle view additionally provides three preconfigured alternative axes. While
the existing Main axis displays the number of the samples from the time-synchronous-averag-
ing, the new axes options do an automatic scaling to the most common representations of cyclic
processes:

m Percentage: Shows the cycle in percentage from 0 % to 100 %. This is a common representa-
tion for most repeating processes for non-rotating applications.

m Angular position 360°: This is the most common representation for rotating machinery,
showing the angular position in degree per rotation.

m Angular position 720°: This is a special representation mainly used for combustion engines.
Since each cylinder fires every second revolution a display of the cycle over two revolutions
is required to get reproducible results. (Hint: For triggering these cycles correctly, two subcy-
cles with a trigger that occurs once per revolution can be used.)

m Custom: An individual scale factor and an offset can be configured.

Example: An InCycle Expert module samples with 100 samples per cycle, with a start trigger
at 50° and a stop trigger at 200°. To display a range of 150°, a scaling factor of 0.66666 is
used. As the scale should start at 50°, an offset of 50 is configured. The displayed range of
the user-defined base axis is then [50°..200°].
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| Cycle view 1| 4bx
O® 8 & it O QM- 183111 -
§ o — | {orig} (InCycle Expert)
075
0.5
025
o
0257
05
0,75
1
B0 &5 a0 1 110 125 140 185 170 185 [l

It is also possible to configure a dynamic offset, i.e. an offset that depends on a signal value.

If you want to change the settings for Position (Bottom/Top), Notation (Auto/Standard/Scientif-
ic) and Axis unit, click on the corresponding cell and select from the drop-down list. In addition,
an offset can be configured for the custom base axes.

If you have defined several base axes, select in the column Marker axis, to which base axis the
markers in the display should refer. Use the Show option to control whether the base axis is dis-
played or not.

The settings automatically apply to the main window and the cycle graph.

Note
° The maximum displayed area of the base axis of the curve view is limited to the
1 area configured in the main window.
6.7.5 Value axes

A value axis can contain several curves. Using the legend, you can change the value axis used

by a curve by changing the sequence of the signals. A value axis can be deleted via its context
menu. This also deletes all curves on this axis. You can also display the settings for the value axis
via the context menu.
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roperties -
Properti [m] X
Cycle view Type
Misuals Brtion: Left w Notation: Auto 53
Bands
[T Markers
. Base axes Scaling
i st >
A e O Linear Amplitude scaling: None
&8 User interaction () Decibel
() Logarithmic
© Dynamic auto scale Contour colors: Jet-white w
(O Dynamic aLto scale (ncrease only) B Apply color-coded ampltudes to waterfall
() Manual scale Number of color bands: |50 =
Min: .\/ -1 v
Max: V| ~
Data cycle 1 | <] D
| Input
Data source: =5 Outlier_Monitoring
Sample rate: 100 Hz
Visuals
Color: [ - | Style: Curve b
Fill: Opaque ~
Apply to preferences Apply Cancel

The settings for type, scaling, and view correspond to the usual settings in ibaPDA and are
self-explanatory.

Scaling
Linear, decibel or logarithmic can be set as the scaling. This scaling is applied to the appearance
of the single curve, waterfall and contour.

Amplitude scaling

Depending on the requirements for the visualization, it may be useful to either emphasize or
suppress the amplitudes for the display. The following methods are available:

m Peak-to-peak
Amplitude values are practically multiplied by a factor of two

m RMS
Amplitude values are practically divided by the root 2, thus moving closer to the RMS value.

m Percentage of signal
The scaling of the amplitude values is defined as a percentage of a signal. Select the signal in
the Reference signal for percentage field.

m Percentage of band peak
The scaling of the amplitude values are based on the peak in a specific band. Enter the band
number in the Band number for percentage field.
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Scaling mode

m Dynamic auto scale: if you enable this option, the scaling is always adjusted to the highest
and lowest signal amplitudes in the graph (in both directions).

m Dynamic auto scale (only for enlarging): When you enable this option, the scaling is contin-
uously adjusted with the highest signal amplitudes. If the amplitudes go beyond the trend
view again, the scaling still remains unchanged.

m  Manual scale: if this option is selected, the Min and Max scale values can be manually en-
tered or selected from the field next to it. Beside a static value, you can also use any known
measured or virtual analog signal configured in the I/O Manager.

Color settings

You can choose one of the prepared color schemes for the contour colors (default, grey, jet-
white, jet or heat). If you do not like any of the offered color schemes, you can design your own
color schemes. To do this, click on the <...> button and the Manage perspectives dialog opens.
Here you can define new color schemes or change existing ones.

In addition, the colors of the contour view can also be applied to the waterfall view. To do this,
enable the Apply color-coded amplitudes to waterfall option. The number of color bands defines
the color resolution. A maximum of 50 color bands is possible.

Data cycle x

By default, a Data cycle 1 tab is available. These settings are used to process a new signal, which
is dragged into the cycle display. You can drag multiple signals into a cycle view. If the signals
share the same value axis, you will find a separate tab for each signal. The settings for each data
cycle can be changed in the properties individually. If each signal has its own value axis in the
display, each signal in the tree structure on the left receives its own node for the value axis.

The option Improve isometric visibility is used to make curves opaque. This makes some effects
in the waterfall view more visible.

Issue 1.2 58 @



ibalnCycle The cycle view

6.7.6 Z-axis

In the Z-axis node you can define the display options for the waterfall view.

£ Properties = [}
EHE Cycle view Available planes
Plane count 130 + Estimated memory: 30 MB
D Synchronize £ planes
Sorting
H & Printing Plane sorting: © Chronological:
(- Curve
o Newest plane infront
() Oldest plane in front
() Based on signal:
X Unassigned
Z-axis
Scale type © Plane by number,
Manual number of planes © Al available planes
() Limited 50
() Plane by time
10 sec
100
D Dynamic auto scale
Paosition: Left v
Colors
[ Fade-out planes in the back
Apply to preferences Apply Cancel

Available planes

m Plane count
Set the number of planes you wish to be displayed in the Z direction.

m Synchronize Z-planes (option only in ibaPDA)
If you use several curves in a cycle view, then the curves advance at their own pace by de-
fault, depending on their sample rate.
With this option you can synchronize the advance rates of the Z planes across multiple
curves. With this option enabled, the cycle view will not allow a curve to advance over the
Z planes until all curves have generated a new result. While the view is waiting for certain
curves to generate results, the other curves keep showing their newest results on the front
plane.

m Automatically set plane count (option only in ibaAnalyzer) The number of curves (data cy-
cles) is detected automatically (max = 500)
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Sorting
Here, you can select how the planes should be sorted:

m  When choosing the chronological plane sorting you can select whether the the newest
(default) or oldest plane is in the foreground.

m The cycles can also be sorted according to an external signal. You can select whether the
plane with the highest or lowest value should be in front. The sorting happens on the fly:
Each time a new curve comes in, all the planes are sorted again. This applies to the contour
plot and the waterfall. You can select the desired signal in the field nearby.

Application: Visualization of dependencies between signals. For example, the frequency
spectrum can be sorted by speed.

Z-axis
Specify here the distance at which the planes are to be arranged:

m Plane by number
The distance between the planes in the contour view is fixed. You can choose between a
manually defined number of planes or display all available planes.

m Plane by time
A new plane is displayed after a defined time. The distance corresponds to the time differ-
ence between the planes.

m Plane by signal
This option can only be used if the plane sorting is Based on signal. The distance between
the planes depends on the value of the process signal. The Custom signal range is the
default range displayed in the contour plot. In the context menu of the Z-axis, there is an
option Auto scale to scale the Z-axis so that all planes of that moment are shown.

Dynamic auto scale
Dynamic auto scale automatically adjusts the Z-axis of the contour view to the available range.
Automatic scaling is performed with each new plane.

Position
Specify the position (left or right) of the Z-axis.

Colors
With this option, the waterfall view can be configured to fade-out the colors of the older planes.
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6.8 Live visualization

With InCycle modules, it is possible to display a cycle in real time as it gradually builds up. To do
this, the following settings are required in the profile:

m Mode: Time synchronous averaging
m Averaging is disabled, i.e., number of cycles = 1
m Trigger mode: Progress trigger

The description of the profile settings can be found in chapter @ Setting calculation parameters,
page 78.

Live visualization is supported in the cycle view and the circle view.

With the settings listed above, the live visualization is automatically enabled. The calculation
results for the last calculated band are then available as additional analog signals. These signals
are in the "Live results" group. The values of these signals are gradually updated as the cycle
builds up.

Signals in the InCycle Expert module

=+ I/0 Manager - v8.12.3 0O X
TBEEEEIE-EE| GG EIL

] General |- =
ibalnCycle | =+ General | Analog | ) )
Outlier_Monitoring (10) Name Unit Active
=5 Wear_Monitoring (11} 89 |Band 21 (Range) |
B Cict ol o pora 22
ibalnSpectra ag j_Band 22 (Minimum}) .
g Click to add module 91 | Band 22 (Maximum)
% Virtual 92 |Band 22 (Range)
£ Va2 r = Band 23
g Click to add module ... 5 (e
94 Band 23 (Maximum})
95 :-Band 23 (Range) .
E—J-Eand 24
oo | Band 24 (Minimum})
97 "Band 24 (Maximum) .
98 :-P.and 24 (Range)
EJ-Live results
99 | Last band (Minimum) .
100 ”Last band (Maximum)
101 :-Last band (Range) .
ﬁ||||||||||||||‘||||\||||\I| 165 ok Rig, Bancal
0 128 256 384 512 640 768 1024

Signal in the InCycle Auto-Adapting module

In the InCycle Auto-Adapting module, the additional signals with live results are optional. To
enable the signals with the live results, select the Last updated bandoption in the Band signals
field on the General tab. The "Live results" signal group will then also appear in the Analog tab.
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o+ 1/O Manager - v8.12.3 (| X

DEEENE-FMBGBIEEB

Inputs | Outputs |Analylics | Groups I wear Monitﬂring (11)
General —

=5 ibalnCycle |55 G 1|7 Analog NI Digital |
B i 01 | e
: Moo () Profile wear_monitoring
-+ Gear_Monitoring (12) ~ Sellings
‘gl Click to add module .. Input signal [0:5] wear
Em ibalnSpectra Progress trigger [0.0] cycle
‘g Click to add module .. Cycle reset trigger Unassigned
== Virtual Skip data signal Unassigned
- \firtual (2) Leaming allowed signal Always
- Click to add module ... Condition signal Unassigned
Update reference curve Unassigned
= * Monitoring
Reference for limits Average
~ Limit configuration Advanced
Alert limit ref+2* std
Alarm limit ref+4* std
Delta calculation Average
o ~ Additional signals
Last updated band

%dswh‘h highest exceedance |
Band signals Lastupdated band ]

Configure profiles
Configure reference curves

TTTTTTTTT T TT T TT T TT T[T T
W T[T T[T e P ey -

0 128 256 384 512 640 768 1024

Not only are the calculation results from the last volume available as signals, but also:

m Alert and alarm limits, or lower and upper limits of the last band
m Absolute and relative difference of the last band

m Live absolute and relative delta, based on the bands already available
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=+ 1/O Manager - v8.12.3

OBEEBEIE-0N BE|EHB

Inputs ] Outputs |Analylicsl

General

Groups I
|

[E] X

Wear_Monitoring (11)

=+ ibalnCycle
Outlier_Monitoring (10)
: Gear_Monitoring (12)
& Click to add module .
=} ibalnSpectra

e Click to add module ..
£ Virtual

% Virtual (2)

g Click to add module ..

|5 General h\.uAn:-)IugUIJ Digital |

Mame Unit Active
10 Average
11 RMS
12 | Standard deviation
13 Minimum position
14 | Maximum position
15 |Range
16 | Change
? = Live results
117 | Lest band (Range) O
i[18 | Lest band (Alert limit) O
|19 |tast band (Alarm fimit) IZI
{120 |Last band (Absolute difference) O
|21 | Lost band (Relative difference) % a
22 |Live absolute delta O
23 Live relative delta T [
24 Last band (Minimum)
25  |Last band (Maximum)
26 Last band (Average)
27 |Last band (RMS)
28 |Last band (Standard deviation) |
29 |Last band (Range)

0 128 256 384 512 640 768

1024

165 Apply

Cancel
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7 The circle view

The circle view is used to visualize the results of the InCycle Expert module and the InCycle Au-
to-Adapting module in ibaPDA of rotating processes.

A circle view may include one or more InCycle modules.

7.1 Open a circle view in ibaPDA

Use the button to add a new circle view:

FFT Og%ﬁ' J_|_|_

You can drag individual or several InCycle Expert or InCycle Auto-Adapting modules from the sig-
nal tree to the circle view main view using drag & drop. In doing so, relevant parameters for the
circle view are copied from the module settings. Individual signals cannot be displayed.

7.2 Opening a circle view in ibaAnalyzer

Use the button in the toolbar to add a new InCycle Expert view
|/ O ¥ ® E %

= MNew InCycle-Expert view
Add a new InCycle-Expert view

and switch the view to the circle view with the button £ .
InCycle-Expert 1 % |
Profl.  [newPrfe SR = 5 B [~l[e

See chapter & The InCycle view in ibaAnalyzer, page 18
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7.3 Overview of the circle view

The toolbar is located to the left above the circle view. The control elements are largely identical
to those of the other views.

|Gircle view 2 | e

® @ 5 1y 1+ 2 L[]

— = InCycle Expert

(82,24, -0.0634)
(75, 0.0214)
M2 - M1 =0.0308

o
o

_‘.l_ﬁ
o

Toolbar

@ @ Start / Pause (only ibaPDA)
Stop or continue the cycle display update

Q Reset all display values (only ibaPDA)

The display is cleared only once and all values are set to zero until the next cycle
calculation is completed.

Automatically adjust plane count (only ibaAnalyzer)

o . .
DK Automatically assign signal colors

IIY Auto scale value axis

& Redo manual scale

'@ 'Q Zoom out last step/all steps
L

@ Toggle the perspective (2D / isometric 3D)

II Show/hide, center interactive marker
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7.4 Markers

Markers can be shown for a better analysis. You can enable or disable the display of the markers
either:

m with the marker button in the toolbar of the circle view
m or select Display markers in the context menu of the circle view

2 radial markers are displayed, which you can move independently of each other on the outer
circle line by holding down the mouse key.

If you hold down the <Shift> button while dragging a marker, the second marker moves in sync
with it, i.e. the angle between the markers remains constant.

If you cannot see the markers any more after a zoom operation, you can use the Center markers
function to bring it back into the middle of the visible area.

'-Cirl::leviewé-;_ 4 DX
® @ &8 1l 14 © 2 |BE[l])

— = InCycle Expert

(82,24, -0,04568)
(70,83, 0,0129)
M2 - M1 = 0.0857

0,14

=1

0,14

Values in the legend
The value legend can be displayed in order to see the marker positions. Select Show value leg-
end in the context menu of the circle view.

In the value legend, the positions of both markers are given in the X-Y coordinates and the dif-
ference of both markers to each other is displayed.

Issue 1.2 66 @



ibalnCycle

The circle view

7.5 Configuration

Right click in the view to open the context menu and select Properties. All settings for the circle

view can be made in the properties dialog.

Undo zoom F3
Clear zoom F4 1
Auto scale all F3

Show toolbar
Show legend

Show value legend

Show markers

Properties...

RO ERE

The settings of the individual appearance options of a circle are made under the node /tems in

the respective item.

£} Properties - a bed
B4 Circle view Curve 'Gear_Monitoring’
@ Visuals General
- Prirting Name: Gear_Monitoring Value axis: value 1
Base axes
5 ;
-oes. baze 1 P lo = Base axis: base 1
1lv Value axes ! —
. Range: -10..10
Module
=4 Gear_Monitoring (0) InCycle module: =5 Gear_Monitoring w [ Enable resutt skipping:
MNumber to skip: 4 :
Visuals
Pencoor: | M - | Line width: 1 aalf
[ Improve isometric visibility
| Display limit curves
Band curve
© Display curve
() Display bands
Range
Apply to preferences Apphy Cancel

General

Name

The name of the item can be changed here. This name is also shown as a legend in the circle
view.
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InCycle module (only ibaPDA)
The InCycle module can be selected here.

Enable result skipping

If all calculated cycles cannot be visualized, cycles can be skipped for the visualization. The cal-
culation of the parameters is not affected by this. Enter the number of cycles that are to be ig-
nored for the visualization in the field Number to skip.

Pen color/Line width
The color of the circle and the thickness of the circle line can be defined here.

Improve isometric visibility
The Improve isometric visibility option makes the curves opaque. This makes some effects in the
waterfall view more visible.

Display limit curves

When displaying an InCycle Auto-Adapting module in the circle view, the limit curves can be dis-
played. A limit value line connects all band limit values of the same type (warning, alarm, lower
or upper limit value).

Band curve

Display curve/Display bands
The band values of each cycle can be displayed instead of the original curve. To do this, enable
the Display bands option.

The bands are configured in the Bands tab of the InCycle Expert module profile. In the Calcula-
tions tab of the profile, you can configure which calculations are performed for each band.

In the Band curve function drop-down list, you can choose which function is displayed. The cal-
culations defined in the profile are available for selection.

Enable difference curve

When displaying an InCycle Auto-Adapting module in the circle view, a difference curve can be
displayed. For the difference curve, the difference between a band value and a reference is cal-
culated and displayed in a circle. The reference is either the Alarm threshold or the Reference
value of the band.

The Percentual difference shows all values as a percentage of the reference values. If Only ex-
ceeded limits is enabled, the Y value is set to O for all bands in which the limit value is not ex-
ceeded.

7.6 Settings of the circle view

In the circle view, the settings can be adopted nodularly in the preferences and are therefore
applied to newly opened circle views. Changes can be saved by pressing the button <Apply node
to preferences>.

Circle view
In the Circle view node you can define the display options for the isometric 3D view.
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O Properties e O >

Perspective

® 2D
() |sometric 3D: [ Lock perspective

Update interval: 150

4k

ms

Walue legend

54 InCycle Expert (0
=4 lnCycle Bost i) Enable

You can choose between 2D and isometric 3D view and set the number of planes for the 3D
view. You can fix the perspective and set an update interval.

In addition, you can show or hide the value legend.

7.6.1 Visuals

In the Visuals branch, you can set the appearance and colors of the circle view.

£ Properties = ] >
pe
Circle view Miscellaneous
Visuals
% B Show toolbar B Display all circles
+. Base axes B Show legend
Layout
Alignment: Horizontal Legend posttion: :TopR-igl'rt ]
Cffset angle: 0 C' dearees Direction: Courterclockwise b
Appearance
Background: Chart:
Foreground: . Grid:
Puis font: Arial; Bpt
Legend font: Aial; Spt
oo [ M E B EEN
H B | o N
Apply to preferences Apply CK Cancel ‘

You can change the alignment of the axes from vertical to horizontal and vice versa and define
the legend position. You can also select fonts and colors for the different elements.

If you enter an offset angle, the first data point in the circle view does not start at 0°, but at the
defined offset angle. You can also set the offset angle in the circle view by dragging the small
gray cross to the desired position.

You can choose the display direction between clockwise and counterclockwise. The direction is
shown with a gray arrow in the circle views.
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7.6.2

Base axes

You can allocate a name to the base axis and set different representation options.

Q Properties
=5 Circle view Circle axis base 1"
P Visuals Miscellaneous
2 & Panting Name: base 1
Base axes
Position: Bottom
[+ Value axes ;
bl value 1 B Show axis
s /2 Time axis F
5@ ltems
24 Gear_Monitoring (0)
7.6.3 Value axes

You can allocate a name to the value axis and set different representation options and the dis-
play in the label. You can select the notation (default, scientific) and the number of decimals.

You can choose between dynamic auto scale and manual scale. You can specify the minimum
and maximum with a set value or control it with a signal. You can individually select the color of
the value axis (custom) or select the foreground color or the color of the rear-most item.

£} Properties - O *
Circle axis
Migcellansous
g Name: value 1 Label: () None
: Puosition: Left w © Unit
Ilv;;avl B Show axis () Custom: . v
/% Time axis : (] Label of zero line: |/ 0
= {bg ltems
-5} Gear_Monitoring (0) Type
Notation: Standard ~ ] Force precision
Decimals: 0 =
Scale
(7) Dynamic auto scale [ Show min and max of the scale
0 Dynamic auto scale fincrease only) Inner circle position: 33 % _:' o
(") Manual scale {of the radius for circle): Min: W -1 v
Max: \/. 1 i
Update base axis:  Keep ratio
B Display full circle when auto scaling
Colar
() Foreground color
© Color of item with lowest draw order
O Custom color: [ - |
Apply to preferences Apply Cancel ‘

The definition of the inner circular position means that the minimum values are not displayed
at the center of the circle, but rather are scaled up to an inner circle. The inner circle position is
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specified in % as a maximum value. The default setting is 33%. This type of appearance makes it
better to see details around the center of the circle.

Example:
|ircle view 2 | ) b x Grele view 2 | 4px
» @ 4% v 1 © 9. » @ v 14 O 0]

— = InCyele Expert

— = InCycle Expert

0.0)
M2-M1=0

-01

-01

Setting of the inner circle position 33% Setting of the inner circle position 0

Update base axis

If the value axis is scaled automatically, the base axis is also scaled automatically. The settings
here have the following effect:

m Auto scale: The available space on the base axis is fully used.

m Keep ratio: The ratio of the value axis to the base axis is retained and a circle is displayed, i.e.
no ellipse.

If the Display full circle when autoscaling option is enabled, the circle is completely visible.
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8 The InCycle Expert module

The InCycle Expert module makes it possible to divide process cycles evenly into any number of
ranges and freely define meaningful characteristic values for any range:

m Minimum / maximum / average

m  Maximum position / minimum position
m Range / changes

m RMS / standard deviation

The characteristic values of any area are monitored for changes. For processes consisting of
several steps, the cycles can be divided into several sub-cycles. All characteristic values can be
recorded as a signal, visualized and monitored with regard to limit value violations.

The calculations for the analysis can be individually adjusted on many levels by the user and
saved as profiles. In particular, the number of samples and ranges can be set per cycle. In addi-
tion, different methods of the averaging type are available to choose from. Defined profiles can
be saved and used multiple times.

8.1 The InCycle Expert profile

InCycle Expert can be used to monitor several bands of a curve. The parameters for the band
analysis can be freely configured and stored in profiles. This enables the reuse created profiles.
Any number of profiles can be configured to adequately analyze different input signals. An In-
Cycle Expert module is to be configured for each signal to be monitored. The modules can be
structured through a directory structure to improve the overview.

Since an InCycle Expert module can only be completely configured if at least one valid calcula-
tion profile exists, in the following the configuration of a profile is first explained and then the
configuration of the module settings is explained.

8.1.1 Create and manage profiles in ibaPDA

If you create an InCycle Expert module for the first time, no profiles are yet available. To be able
to create and edit profiles, first add an InCycle Expert module. Then proceed as follows:

1. Open the |/O Manager in ibaPDA.
2. Switch to the Analytics tab.

3. If necessary, expand the ibalnCycle node and click on the link Click to add module....
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= iba I/D Manager
NBEEESaRE-AU

[Mputs | Outputs l Analytics l

Gows | Genewl |
ji * Click to add module ...
E}m ibalnSpectra

el * Click to add module ...
E-x% Vitual

4. Select the InCycle Expert module type in the following Add module dialog and enter a mod-
ule name in the corresponding field. Then click <OK>.

The module is now created and you see the General and Analog tabs in the right part of the
I/O manager.

Alternatively, you can use the right mouse key to click on the interface ibalnCycle and select
Add module in the context menu. The module will then be created immediately. You can re-
name it in the General tab.

5. Inthe Profile field in the General tab of the module, open the drop-down list and click on
<Add profile>.

w Profile
<No profile>
v Settings tfdd profile: —
Input signal

Cycle pulse trigger
Cycle reset trigger
Skip data signal

| Profile
The profile contains the configuration.

Configure profiles

Alternatively, you can also click on the link Configure profiles below in the dialog window.

The dialog for the configuration of the (new) profile opens. Profiles can be created, changed,
exported and imported in the profile manager.
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=4 InCycle Expert profiles = O s
Profiles | Calculations | Bands | Markers | Placeholders
v Rawingut
Mode Time synchronous averaging
Linit Input signal unit
v  Samples
Samples per cycle 250
Use subcycles False
| v Averaging
Cycles per calculation 1
.« Triggers
Trigger mode Fulse trigger
.+ Expression evaluation
Evaluation method Sampled once at the end
Expression timebase 100 ms
v Bands
Eand results Range
| Mode
| - Time synchronous averaging: is applied to one input signal. The start’end of a cycle is determined by a rising
eﬂgila of a trigger signal. The data available in the cycle is resampled with the configured number of samples per
| cycle.
f:“r\."ec::t{mr: iz applied to all signals of a vector. The number of samples of a cycle eguals the number of signals. The
| cycle is a snapshot of all signals in the vector. The cycle is triggered periodically or on a rising edge of a trigger
| signal. The data that precedes the sampling time of the cycle can also be taken into account by configuring the
sampling method (average, peak hold or mmimum hold).
+ By X 5 E - 0K Cancel

All available profiles are listed on the left side of the profile manager. Profiles can also be re-
named here. Below this list, there are buttons with the following functions:

+ Add new profile

E‘@ Clone current profile
X Delete current profile
_>D Import profile

@ Export selected profile

The settings of the profile selected in the list are made in the main area of the dialog.

8.1.2 Create and manage profiles in ibaAnalyzer

ibaAnalyzer-InCycle can be used to configure profiles offline and test them on acquired data.
First open an InCycle Expert view with the button = in the toolbar, see chapter A Opening a
cycle view in ibaAnalyzer, page 23.

Existing profiles are managed in the profile manager. You can open the profile manager with the
button to the right of the profile selection.
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InCycle-Expert 1 _ x|

Profile:

|
— = (Curve 1)
Input name Curve 1 | 0,5 0
v Seltings | =
Input Signal Unassigned | h
£¥ Manage profiles - O X
Profiles:
a8 Name:  [newProfil |

o _H@ |
| Curve 1 Profie | v 4 t>_ @ ivis 0 2lw-B-111 -

-VGeneud

newProfile E EE EE EE EE ﬁ-‘

1

[] Save as global profile

>4 Global profiles are saved here:
C:AlUsers\astian' App Data\Roamingiba‘iba Analyzer.

] To have global profiles usable for other users or ibaDatCoordinatar,
'?,j this path needs to be a globally accessible. This path can be
configured in ibaAnalyzer's preferences in the Export/Import tab.

Cancel

All available profiles are listed on the left side of the profile manager. Next to the list, there are
buttons with the following functions:

+

LY X &

Create new profile
Clone selected profile
Delete selected profile
Import profiles

Export selected profile

Save profile

On the right side in the field Name, the name of the currently selected profile can be changed
and it can be determined how the profile should be stored.

InCycle profiles are stored in ibaAnalyzer by default with the respective analysis. However, if the
option “Save as global profile” is selected, the profiles are not stored in the analyses, but rather
under a global location and are therefore always available on this system.
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£} Manage profiles - O X

Profiles:

otlier o Name: |Wear Profile
Wear Profile

Save as global profile

A Global profiles are saved here:
C:\Users\astrianAppData’Roaming iba‘ibaAnalyzer'.

] To have global profiles usable for other users or ibaDatCoordinator,
?j this path needs to be a globally accessible. This path can be
configured in ibaAnalyzers preferences in the Export/Import tab.

| Cance

The storage location for global InCycle profiles can be changed in the preferences in the Miscel-
laneous tab.

£} Preferences O =

¥-fxis  Y-Awis Fast Fourer 2D View 3D View Colors Fonts  Hardcopy Miscellaneous  Database  Signaltree  Signal gid  PDO database storage  ibaCapty * | *

Metric unit: Side show timer: | 7 : sec
[ use linear interpolation
[[]save data flenames as part of analysis file
[ bisable "too complex check” for expressions
[ use alternative path for global macros, filters and InSpectra profiles

|
Ask permission to load an analysis embedded in a .dat file
[[] Disable automatic save dialog

Autoload data files  Timer: | 10 P : sec

Path: |C:'| |
[ all files [Jindude subdirectaries

Autoload analysis at startup:

(@) None

(JFile | | -

(O Most recently used
[ apoly to analysis

sosh G
Profile settings

You can set or change the settings of the profile selected in the list in the Profile tab. Changes in
the profile can be saved with the button @ .
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e : : 1
Profie: | newProfile v 'ﬁ-

I s
Curve 1 | Profile | it I ﬂ "
— ? i

Calculations | Bands | -
ek 056 1
v Input 4
Mode Time synchronous averaging i}
LUnit Input signal unit 1
w Samples A ]
Samples per cycle 100 =4 -
lUse subcycles Falze o
v Averaging E3
Cycles per calculation 10
Averaging Type Linear 075 4
+ Triggers
Trigger mode Pulse tigger
v Band 0.5
Band results Minimum, Maximum, Average
025
Mode
- Time synchronous averaging: is applied to one input signal. The 0 1
start/end of a cycle is determined by a rising edae of a trigger signal.
The data available in the cycle is resampled with the corfigured 0754
number of samples per cycle. &
- \ector: iz applied to all signals of a vector. The number of samples
of a cycle equals the number of signals. The cycle is a snapshot of 05
all signals in the vector. The cycle is triggered perodically oron a
rising edge of a tigger signal. The data that precedes the sampling ...
; -0,75
Calculate —
F
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8.2 Setting calculation parameters

By entering the calculation parameters, you determine as to how the bands are to be calculated
mathematically. The input occurs in the configuration dialog for the profiles in the Calculations
tab.

—+ InCycle Expert profiles = O X
Profiles | Calculations | Bands | Markers | Placeholders
v Rawingut
Mode Time synchronous averaging
Unit Input signal unit
v Samples
Samples per cycle 250
Use subcycles False
v Averaging
Cycles per calculation 1
w Triggers
Trigger mode Pulse trigger
v Expression evaluabon
Evaluation method Sampled once at the end
Expression timebase 100 ms
v Bands
Eand results Range
' Mode
| - Time synchronous averaging: is applied to one input signal. The start’end of a cycle is determined by a rising
| eﬁgila of a trigger signal. The data available in the cycle is resampled with the configured number of samples per
| cycle.
| f:“r\."ec::t{:‘r: iz applied to all signals of a vector. The number of samples of a cycle eguals the number of signals. The
| cycle is a snapshot of all signals in the vector. The cycle is triggered periodically or on a rising edge of a trigger
| signal. The data that precedes the sampling time of the cycle can also be taken into account by configuring the
sampling method (average, peak hold or mmimum hold).
+ By X 5 F - 0K Cancel

The following explains the calculation parameters and their meanings.

8.2.1 Raw input

Mode

A signal or vector can be selected as the input. If you want to apply the calculations to a signal,
select Time-synchronous averaging; for a vector, select Vector. Depending on the selection,
there are further parameters for the calculations.

For more information on generating vector signals, see chapter & Creating vector signals,
page 119.

Time synchronous averaging

Is applied to one input signal. The start/end of a cycle is determined by a rising edge of a trigger
signal. The data available in the cycle is resampled with the configured number of samples per
cycle.

Vector

Is applied to all signal of a vector. The number of samples of a cycle equals the number of sig-
nals. The cycle is a snapshot of all signals in the vector. The cycle is triggered periodically or on
the rising edge of a trigger signal. The data that precedes the sampling time of the cycle can
also be taken into account by configuring the sampling method (average, peak hold or minimum
hold).
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Unit
Select the unit of the sensor here, which you can find in the sensor's data sheet. If the appropri-
ate unit is not available or unknown, select “Input signal unit”.

8.2.2 Samples

Define the number of samples here into which a cycle is divided. To avoid performance issues,
this number should not exceed the number of samples in the raw data for each cycle.

8.2.3 Averaging

If averaging type is enabled, the results of several cycles are combined to an averaged curve.
You can use the number of cycles per calculation to determine how many cycles are included in
the averaging.

For calculating the average, you may choose between different methods:

Method Description

None No averaging is carried out. InCycle Expert always shows the results of each
calculation.

Linear Averaging n cycles at time T is done from the calculations at times T, T-9,

T-26,.., T-(n-1)8.
n = number of averages (cycles)

6 = (time base)*(number of samples)*(1-overlap/100)

1| &
X:E Z x!-

i=1

N = number of the cycles for the averaging type
i =Index of cycle; i = 1 oldest, i = N latest cycle

xi = amplitudes or power value of a frequency line in the i"th FFT

Peak hold The highest available value is used for each band.

Minimum hold The smallest available value is used for each band.
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8.24 Trigger

Use the triggermode to determine how the start and end of a cycle is triggered. There are differ-
ent options depending on the mode selected under Raw input.

Trigger settings for the Time synchronous averaging mode:

m Pulse trigger (zero pulse)
The pulse trigger indicates the start of a new cycle. This mode is for continuous processes
and rotating equipment. The sampling is equidistant.

m Start and stop trigger
Two triggers are used. The start and stop triggers determine the start and end of a cycle. The
sampling is equidistant.

m Progress trigger
The triggering and the sampling are determined by a numeric progress signal. This can be
a length signal or a signal representing the actual angle of a rotating element. The progress
trigger signal must be assigned in the General tab.

During a cycle, this progress signal must increase from a start to a stop value, e. g. from
angle x to angle y. This start and stop value have to be configured in the profile. You can also
use a placeholder, which must be assigned in the General tab.

When the start value is crossed, a new cycle starts. When the stop value is reached, the
cycle ends. The rate of increase of the progress signal determines the sampling speed. This
speed is dynamic during a cycle. If the progress signal rises faster, more samples are taken.

Trigger settings for the vector mode:
Determines when the data for a cycle is captured:

m Pulse trigger
A rising edge of the pulse trigger signal triggers the start of a new cycle.

m Periodic trigger
A new cycle is triggered periodically.

Sampling method
Defines how the data for a cycle is captured. Note that in all cases the sampling of each signal in
the vector is handled individually:

m Sample once: The signal is sampled once. No data from before is taken into account (*).
m Average: The average of the signal since the end of the previous cycle is calculated (*)(**).

m Peak hold: The maximum of the signal since the end of the previous cycle is calculated (*)
m  Minimum hold: The mimium of the signal since the end of the previous cycle is calculated (*)
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(*) When the skip data signal is false, the data is not taken into account. If skipped data is false
for all data, no cycle is created.

(**) If a reset trigger occurs in the time frame, only the data later than this reset is taken into
account.

8.2.5 Expression evaluation

Evaluation method
The evaluation method determines how the center and delta expressions of a band are calculat-
ed.

m Average: The expression is averaged over the time stamps of the input (the precision de-
pends on the setting of the timebase of the expression)

m Sampled once at the end: The expression is acquired once at the end of the input for the
cycle calculation. This option requires the fewest resources.

Expression timebase
The timebase that is used for the expressions in the bands and events of a profile.

8.2.6 Band
A cycle can be divided into several equal ranges or bands.

Band results
Select which results should be calculated for the bands. Multiple selections possible:

®  Minimum: Minimum of the input signal

m  Minimum position: Position where the minimum occurs
m  Maximum: Maximum of the input signal

m  Maximum position: Position where the maximum occurs
m Average: arithmetic average of the input signal

m RMS: square mean value of the input signal

m Standard deviation: Standard deviation of the input signal
m Range: Difference between the minimum and maximum

m Change: Difference between the first and last value of a range
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8.3 Configuring bands

Configuration dialog for bands if input mode Time synchronous averaging is selected:

=4 InCycle Expert profiles = & X
Profiles | Calculstions | Bands | Markers | Placeholders |
Caonfiguration type: Equidistant -
Number of bands: 25 ea

A cycle can be divided into several equal bands.

Configuration type
Select an option for subdividing the bands:

m Equidistant: The curve is divided into bands of equal width.
m Logarithmic: The subdivision of the bands follows a logarithmic scaling

m Custom: With the custom configuration type, you first select the number of bands. You can
specify a center and a delta value for each band.

Number of bands
Specify the number of bands.

Configuration dialog for bands if input mode Vector is selected:

=3 InCycle Expert profiles = B x
Profiles l Calculations ] Bands ] Markers I Placeholders l
Caonfiguration type: Equidistant ~
Mumber of bands: © Use vector size

() Custom: |25 =

Use vector size
The data points of the vector correspond to the number of bands, i.e. the band results are cal-
culated for all data points of the vector.

Custom
The data points of the vector are divided into bands.
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8.4 Markers

You can configure markers for a calculation profile here. The markers configured here appear
in the table InCycle markers in the properties of the cycle view in the node Markers, in the tab
Configured markers, see chapter A Configured marker, page 42.

=4 InCycle Expert profiles = ] x
Profiles [ Calculations ] Bands lHa'kers[ Placeholders l
inCycleProfile1 Mame Marker freq Use
0 M-100 fx 100 ? | (]
1 M_signal | fx [1%:2) ? ]

fx 2 = x
By
(&
II

To create a marker, enter a name to be able to identify the marker. The marker frequency can be
a constant value or be specified by a signal. If you want to use a signal for controlling the marker
frequency, click the <fx> button in the table cell. The expression builder opens and you can se-
lect either an existing signal or enter an expression for calculating the marker frequency.

To the right of the table there are buttons with the following functions:

Moves the selected rows up or down
x Deletes the selected rows
E‘@ Copies all rows in the clipboard, can be inserted in e.g. MS Excel
I_TE Pastes a list separated by tabs from the selected column on

8.5 Placeholder

Placeholders can be used to reuse profiles for similar monitoring tasks. For example, a place-
holder can be used for the diameter when monitoring different rolls.

Placeholders are defined in the profile, in the Placeholder tab. The value is allocated in the mod-
ule the General tab.

[Calculatinns ] Bands l Markers ] Placeholders l
Mame Default constant value Unit Comment -
0 Diameter i =) roll diameter
1 placeholder 2 |0 = |
2 iplaceholder 3| U = X
. ;
(@

In the Name column, enter a name for the placeholder. In addition, you can enter a default con-
stant value and a comment.
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To the right of the table there are buttons with the following functions:

Moves the selected rows up or down
x Deletes the selected rows

E‘@ Copies all rows in the clipboard, can be inserted in e.g. MS Excel

I_TE Pastes a list separated by tabs from the selected column on

All defined placeholders appear in the module, in the ibaPDA 1/O Manager General tab under
Profile or in Profile in the Spectrum tab. You can allocate a constant value there or select a sig-
nal, which controls the value.

Also see chapter @ InCycle Expert — General tab, page 87

+ Profile

e InCycleProfile 1 v
Diameter 150
Flaceholder 2 [2:6] EnvelopeSpectral ([2:5].

Flaceholder 3 10

In addition, the defined placeholders can be used in the expression editor for additional calcula-
tions.

8.6 Results of the calculations of the Expert module

The InCycle Expert module calculates a series of characteristic values based on the configured
settings.

8.6.1 Results in ibaPDA

The results of the calculations are available in ibaPDA as analog signals of the respective InCycle
Expert module in the tab Analog. See chapter @ InCycle Expert — Analog tab, page 90

8.6.2 Results in ibaAnalyzer

The results of the calculations are displayed in the results area at the bottom left of the InCycle
Expert view and are available as signals in the signal tree with the ibaAnalyzer-InCycle+ license.
The view of the characteristic values in the result table and in the signal tree can be configured
individually.

All characteristic values of the respective modules are available as results. The signals are
grouped according to inputs and bands. The sequence of the signals corresponds to the se-
guence in the analog signal table in the InCycle Expert module in ibaPDA. The results always
relate to the current cursor position of the playback area.
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Marme Value Uit
[= Group: Inputs [
0 Cyde counter 3
7 Cyde duration 20 g
] Minimum -9,896
g Maxirnum 257,585
10 Average 58,9779
11 RMS 116,909
12 Standard deviation 101,145
13 Minimum position 191
14 Maximurm position 30
15 Range 267,491
16 Change -207,53
[= Group: Bands
24 Band O (Minimurm) 200,119
25 Band O (Maximum) 224,267
26 Band O (Average) 211,561
27 Band 1 (Minimurm) 222,44
a2 Bardd 1 =viem ey A5 273 N

The context menu (right mouse click) opens a dialog where you can select which values are to
be displayed in the result area and which results are to be available as signals in the signal tree.

8] Result settings - O d

Mame Show result Create signal
b = Group: Inputs ~
Cycle counter

Cyde duration

Minimum

Maximum

Average
RMS
Standard deviation

Minirmurn position

Maximum pasition

R R A A EELE]EEE]

NRKREE B R R R EE R E EE

Range
Change
=] Group: Bands
Band 0 (Minimum)
Band 0 (Maximum)
Band 0 {Average)
Band 1 {Minimum}
Band 1 {Maximum) .
: =
| ok | [ Cancel

Results as signals
The results of calculations, band results and characteristic values are available as signals in the
signal tree.
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_Slgnals B x| Trend 1 x|
=[] DAdatinCycleDemo.dat || am - oo _ X
; an L =
@ e @ivitiis 2 2 bR
- 0. Virtual %
- e 1. Virtual 155
Views
-2 CycleView 1 L
-, 0:0: Cycle counter 185
%, (:7: Cycle duration 180
- 0:8: Minimum
M, 0:9: Maximum 178
-4, 0:10: Average x 250
-, 0:11: RMS 2454 — CycleView 1'Band O (Madmum) (7
-~ 0:12: Standard deviation g;g
-, 1213 Minimum posttion 230
-4, 0:14: Maximum position 225
-, 0:15: Range 532
%, 0:16: Change 340
M, 0:24: Band 0 (Minimum}
-, 0:25: Band 0 (Maximumj} x o ) |
-\, 0:26: Band 0 (Average) =15 == EYC: o 1‘83 - (M'”"'_"um) [49]
-4, 1:27: Band 1 (Minimum) Tt - e pp pa STy
- ar
P, 0:28: Band 1 (Waximum) oE g Cyoleview 1'Band 1 (Average) (7]
-, 0:29: Band 1 (Average) w8
-, 0:30; Band 2 (Minimum} 2172
-~y 1:31: Band 2 (Maximum} 42
M, 0:32: Band 2 (Average)
-, 0:33: Band 3 (Minimum} i
125 Cyolavi
R 5 woleviewe 1WCycle counter (7
x gj:j g::ﬁ 2 E::’:::::‘)’ 100 L Cycievien 110ycls durstion (2 5)
- 1:36: Band 4 (Minimurm) 7.5
-, 0:37: Band 4 (Maximumj} 50
-, 0:38: Band & (Average) -
-, 0:35: Band 5 (Minimum) o
My 0:40:Band § (Maximum) 0 0 80 50 120 180 160 210 240 270 300
044 QocdC e

The results are grouped per view in the signal tree. The name of the view can be changed via
right-click on the title bar. The names for bands and characteristic values can be changed in the
calculation profiles. The signal names cannot be changed.

The following signals are generated by default:

m Cycle counter

m Cycle duration

m  Minimum: Minimum of the input signal

m Maximum: Maximum of the input signal

m Average: arithmetic average of the input signal

m RMS: square mean value of the input signal

m Standard deviation: Standard deviation of the input signal
m  Minimum position: Position where the minimum occurs
m  Maximum position: Position where the maximum occurs
m Range: Range

m Change: Change

In addition, the signals selected as range results in the profile are generated for each range:

(Band n) Minimum

(Band n) Maximum
m (Band n) Average

When extracting the results to a DAT file, the extracted expressions are also grouped per view.
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8.7 Creating an InCycle Expert module in ibaPDA

1. Open the I/O manager in ibaPDA.
2. Switch to the Analytics tab.

3. Proceed as described in chapter & Create and manage profiles in ibaPDA, page 72 in
steps 2 and 3. If a suitable profile already exists, you do not need to create a new profile.

4. Now configure the general settings for the module in the General tab.

8.7.1 InCycle Expert — General tab

In the General tab, make the basic settings, select the input signal and define the trigger condi-
tions.

- iba IO Manager O X
o o S 1 N 2 RV e =
BN LM InCycle Expert (0)
Groups f Ganeral 1= =
alnCycle L [ s
£= InCycle Expert {0) |~ Basic
B Click to add madule ... Module Type InCycle Expert
52 ibalnSpectra Locked MNone
. teplip Click to add module ... Enabled True
=-fx Virtual MName InCycle Expert
£ Vitual (2) Comment
Ly Click to add module .. Module No. 0
Timebase 1ms
| Use module name as prefix | True
.| |~ Profile
{1 || Prefile gear_monitoring
| Settings |
Input signal [1:2] gear
[1.0] keyphase |
Cycle reset trigger Unassigned |
1] Skip data signal Unassigned
1 |~ Datarecording
Band vectors <None>
Cycle pulse trigger
| If the trigger signal has a rising edge, the current cycle ends and
| @ new cycle begins.
Corfigure profiles |

i|||||||||||||||||||||||||||||||
0 128 256 334 512 @40 768 896 o4 49 Aeply st

Basic settings

Module type
Indicates the type of the current module.

Locked

A module can be locked for preventing accidental or unauthorized changes of the module set-
tings. The lock function is linked to the user management in ibaPDA. A module can be locked
(true) or unlocked (false) only by users who have the required right, provided the user manage-
ment is activated.
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m FALSE: Any user can change the module settings.

m TRUE: No change of module settings possible. Module must first be unlocked by authorized
users in order to change the settings.

Enabled

By selecting the options in the dropdown list in the field on the right side of "Enabled," you de-
termine whether the module is enabled (TRUE) or disabled (FALSE). If a module is disabled, then
its signals are excluded from acquisition. This means they are neither available for display nor
for recording. Furthermore, the number of signals of a disabled module will not be taken into
account in the signal statistics.

Name
Enter a comprehensive name for the module here.

It is recommended to use an application-specific naming rule for a better clearness and com-
prehension, particularly with vast numbers of modules. The name may refer to a technological
purpose or a special location in the plant where the module is used or installed. The number of
characters is unlimited. The name of the module is stored in the dat file and visible in ibaAnalyz-
er.

Comment
Extra description about the module. This will be displayed as tooltip in the signal tree.

Module No.

If you add modules to the configuration, the system automatically assigns the numbers in
chronological order. However, you can select another order for subsequent analysis in the data
file by changing the number. Feel free to change the module number according to your needs. It
must be ensured that the number is unambiguous. The order of the modules in the signal tree
of ibaAnalyzer is determined by their numbers.

Timebase

As time base , you may enter a value here, given in ms, which is an integer multiple of the gen-
eral time base as configured in the "General" branch of the I/O manager. The value of the time
base is limited upwards to 1000 ms.

Profile

Select the requested profile from the drop-down list for analyzing the selected signal. If no pro-
file is available or a suitable profile is missing, you have to define a profile first. Please read the
explanations in chapter for this purpose @ Setting calculation parameters, page 78

If no profile is selected or available, an error message will be output when checking the I/0 con-
figuration.

Settings
Note
° Depending on which input mode is selected in the profile (time-synchronous av-
1 eraging or vector), the parameters to be set for the input signal and the triggers

change.
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Input signal
Select the input signal here that is to be analyzed with this module. All signals configured in
ibaPDA are available in the signal tree.

If the Vector input mode is selected, the field is called Vector input and you can select a vector.

Sampling pulse trigger/Sampling timebase

The Sampling pulse or Sampling timebase parameters appear if the Vector input mode is select-
ed in the calculation profile. Depending on which trigger mode for vectors has been selected in
the profile, a sampling pulse must be selected here or a sampling timebase must be set.

Sampling pulse trigger (trigger mode pulse trigger): If the trigger signal has a rising edge, all sig-
nals from the vector are sampled to compose a new cycle.

Sampling timebase (trigger mode periodic): Number of milliseconds between the sampling of
two consecutive cycles.

Cycle pulse trigger / cycle start / stop trigger

The Cycle pulse trigger or Cycle start and stop trigger parameters appear if the Time-synchro-
nous averaging input mode is selected in the calculation profile. Depending on which trigger-
mode was selected in the profile, a pulse trigger signal or start and stop trigger must be select-
ed here. If the trigger signal has a rising edge, then the running cycle is ended and a new cycle
begins. Otherwise certain start and stop triggers determine the start and end of a cycle.

Progress trigger

The progress trigger signal is a numeric signal that determines the triggering and the sampling.
During a cycle, this progress signal increases from a start value to a stop value. This start and
stop value have to be configured. When the start value is crossed, a new cycle starts. When the
stop value is reached, the cycle ends. The rate of increase of the progress signal determines the
sampling speed. This speed is dynamic during a cycle. If the progress signal rises fast during a
part of a cycle, more samples are taken in that part of the cycle.

Cycle reset trigger

The rising edge of this reset trigger signal drops all data from the current cycle. In the case of
averaging type, data from previous cycles that would influence the next result are also dropped.
If the reset trigger coincides with a start trigger, a new cycle is started. Otherwise the system
waits for the next start trigger. If the reset trigger coincides with the (last) stop trigger of the
previous cycle, this cycle is processed normally.

‘Skip data’ signal
The input data is ignored if the signal is TRUE.

Data recording

Band vectors
Vectors for a band indicator can be created from all bands. Select the desired band indicator(s)
here:

m  Minimum, Minimum position, Maximum, Maximum position, Average, RMS, Standard devia-
tion, Range, Change

Vectors are automatically created across all bands for the selected band indicators and can be
recorded. These vectors allow an easier analysis in ibaAnalyzer, especially when comparing data
from multiple sensors.
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8.7.2 InCycle Expert — Analog tab

Example of an Analog tab:

= iba 1/O Manager (i) x
OEEBEENR-00GEED

o Outm'ns 228 InCycle Expert (0)

Groups General = T
balnCycle | General | "\ Analog |
4 InCycle Expert (0) MName Unit Active
Click to add module ... = General
Bm Bial Spectia Cyde counter i
gl Click to add module .. 5
=-Fx Virual 7 |Cyde duration s
e f Vitual (2) » = Cydeinput
] Minimurm

9 Maximum

10 Average

11 RMS5

‘12 Standard deviation
13 Minirmurn position

K EEEEEE E

14 Maximum position
115 |Range
16 Change
u = Band 0
24 |Band 0 (Maximum)
25 Band 0 (Average)
26  |Band 0 (Range)
= Band 1
27 Band 1 (Maximum)
28 |Band 1 (Average)
28 Band 1 (Range)
=l Band 2
30 |Band 2 (Maximum)
31 Band 2 (Average)
TTT TTT TTT TTT TTT TTT TTT
?12'5 zée 3&';-1 51|2 s-ln ?11,3 EELS 1024' 93 Aeply et

The following signals are generated by default:

General group

m Cycle counter

m Cycle duration

Cycle input group

®m  Minimum: minimum of the input signal

m  Maximum: maximum of the input signal

m Average: arithmetic average of the input signal

m RMS: square mean value of the input signal

m Standard deviation: standard deviation of the input signal
m  Minimum position: position where the minimum occurs
m  Maximum position: position where the maximum occurs
m Range: difference between minimum and maximum

m Change: difference between the first and last value of a band
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In addition, the signals are generated for each band that were selected as band results in the
profile. In the example:

m Band n (Maximum)
m Band n (Average)

m Band n (Range)

8.8 Configuration of a calculation profile in ibaAnalyzer

With ibaAnalyzer-InCycle it is possible to configure calculation rules in the form of profiles of-
fline and to test them on recorded data.

First open an InCycle Expert view with the button = in the toolbar, see chapter & Opening a
cycle view in ibaAnalyzer, page 23

Open a data file (DAT file) containing the signals to be examined either

m via the menu File - Open data file.

m or drag a data file via drag & drop from the Windows Explorer into the opened ibaAnalyzer
program window.

You can select any analog signal and test calculation rules on it. To do this, enter the respective
signal in the configuration area as input signal, either

m by selection in the dropdown menu in the Input Signal field

' Curve 1| Profie | ~4ab
Input name Curve 1

[ DAdat\InCycleDemo.dat
5 0. Virtual

- E-f 1 Virtual
) fe Expressions

m or you drag the signal from the signal tree to the Input Signal field

fiopt * H incyde-Expert 1
&-[ DAdatinCycleDemo.dat
| 3-@ info Profle: | outlier v |G

0. Virtual

@ o | Curve 1 | Profe | Vi)
-\ 0:5: wear | Curve 1
B 0.0: cycle | v Seitings

il e 1. Wirtual Input Signal Unassi M, outlier

E-F Views Cycle start tigger Unassigned

B2 CycleView 1 Cycle stop trigger Unassigned

E]---g CycleView 2 Cycle reset trigger Unassigned

EJ---@ InCycle-Expert 1 | Skip data signal Unassigned

Select a trigger signal that defines the end or start of a cycle. Depending on which triggermode
was selected in the profile, a trigger signal or start and stop trigger must be selected here. You
can select the trigger signal or start and stop trigger either

Issue 1.2 91 @



ibalnCycle

The InCycle Expert module

m by selection in the dropdown menu in the corresponding field

m or you drag the signal(s) from the signal tree into the respective field.

The signals Cycle reset trigger and Skip data signal are optional. An explanation can be found in
chapter @ InCycle Expert — General tab, page 87.

InCycle-Expert 1 [ |
¥ [ [ | s
Profile: outlier A= E - 3 E B o Om i =
: . o1ty 1 O BT -
Curve 1 Profie | -4 o [ Jv I S I
| v General — = RN
| Input name Curve 1
| v Settings
Input Signal [0:2] outlier 1
Cycle start trigger [0.0] cycle o
Cycle stop trigger Unassigned =
Cycle reset trigger Unassigned -ID T 400 | 200 | 300 400 | 500
Skip data signal Unassigned
=i [Curve 17
05
0,25
| Input Signal 025
The signal that is analyzed in this module.
-0.5
-0, 75
=
e — [} 50 100 160 200 250 300 350 400 450 500
Mame Value Unit I( (( 4 D )) )I 11» /';3 1,0000 X
.x1 —i
0940044
3
032.07.2020
09:40 09:41 0942 09:43 09:44

CycleView 2 InCycle-Expert 1

In the Profile tab, you can now create a calculation profile or, if profiles have already been im-
ported or created, you can select a profile from the dropdown menu. The parameters for the

calculation rules are identical to the parameters in ibaPDA. See chapter @ Setting calculation
parameters, page 78
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! — i gy La reaut: iy, iy 03, 2020 03:40:29.749 | 0 [ ] e
Profile: outlier ~ | (= ﬁ- ek, = :EE; EH EE- ﬁs.ﬁi
' — ' A 4 9 9|l z ..
Curve 1 | Profile | s VA AP B
Calculations | Bands : — [ (Curve 1)
78 i 260 ﬂ
Mode Time synchronous averaging oo ﬂl ﬂi ﬁ i r"l_[Ll.n h '|.'1
Uniit Input signal unit 2l AW | Ty
v Samples
o
Samples per cycle 250 240
Use subcycles False
v Averaging 230
Cycles per calculation 1
v Triggers 2204
Trigger mode Start and stop trigger
v Bands 210
Band results Mini Maxi A g
200
Mode
- Time synchronous averaging: is applied to one input signal. The
start/end of a cycle is determined by a rising edge of a triggersig... || [x]
260
Calculate [ 2501
2404
Name Value Unit 230
[=l Group: Inputs ~ 2204
0 Cyde counter 3 2104
7 | Cyde duration 5 s 1]
8 Minimum 159,193 1804 —
g | Maximum 253,309 ! i
10 Average 232,024 - —
T - [y 0000
11 |RMs 232,592 K «€ < D '] > » = o0 Iﬁ% I e
12 |Standard deviation 16,274 x [ [ I [ | L d |
13 Minimum position 4 ‘09'.40':44
14 Maximum position | 122 03.07.2020 =
| i 09:40 09:41 09:42 09:43 0944

You can save configured profiles using the disk button. If you change the name, export profiles

or would like to import profiles from ibaPDA, open the profile manager by using the o] button.
See chapter @ Create and manage profiles in ibaAnalyzer, page 74.

The calculation is started by pressing the <Calculate> button. The signal can be analyzed in
detail in the cycle view on the right. The properties and settings in cycle view in ibaAnalyz-
er-InCycle are identical to the cycle view in ibaPDA. See chapter & Overview of the cycle view,
page 24.

Playback area
In the playback area, you can control the playback of the dat file using the buttons and the slid-
er. You can find the description in chapter @ Playback area, page 20.
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9 The InCycle Auto-Adapting module

The InCycle Auto-Adapting module automatically learns curves for different process conditions
and uses this as a reference to detect changes in the curve over time. The module is based on
the InCycle Expert module.

The behavior of the curves is also influenced by changes to the process, material and environ-
mental conditions, i.e. other material properties, geometries, temperatures, speeds, etc.

The Auto-Adapting module therefore distinguishes between measurements for any number of
defined process conditions. These are defined by an unambiguous ID.

The calculation rules can be individually adjusted and saved in profiles as with the InCycle
Expert module. Defined profiles can be saved, imported, exported and used multiple times.

9.1 The Auto-Adapting profile

The InCycle Auto-Adapting module can be used to monitor a curve of a signal for changes. The
parameters can be freely configured and stored in profiles. This makes it possible to reuse cre-
ated profiles. Any number of profiles can be configured to adequately analyze different input
signals. An InCycle Auto-Adapting module is to be configured for each signal to be monitored.

The modules can be structured through a directory structure to improve the overview. Since an
InCycle Auto-Adapting module can only be completely configured if at least one valid calculation
profile exists, in the following the configuration of a profile is first explained and then the config-
uration of the module settings is explained.
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9.2 Create and manage profiles in ibaPDA

If you create an InCycle Auto-Adapting module for the first time, no profiles are yet available. To
be able to create and edit profiles, first add an InCycle Auto-Adapting module. Proceed as fol-
lows:

1. Open the I/O Manager in ibaPDA.
2. Select the Analytics tab.

3. If necessary, expand the "ibalnCycle" branch and click on the link Click to add module....
}+ iba I/O Manager
Y P ES PR E] B [Pt [©

Inputs Outputs | Analytics |
Groups General
i * Click to add madule ...
E";’%} ibalnSpectra
. g Click to add module ...
é‘r--F_X Wirtual

4. Select the InCycle Auto-Adapting module type in the following Add module dialog and enter
a module name in the corresponding field. Then click <OK>. The module is now created and
you see the General, Analog and Digital tabs in the right part of the I/O Manager. Alterna-
tively, you can use the right mouse key to click on the interface ibalnCycle and select Add
module in the context menu. The module will then be created immediately. You can then
rename it.

5. Inthe field Profile in the General tab of the module, open the drop-down list and click on
<Add profile>.

|« Profile

<No profile> ~|
v Settings feidd profile
Input signal

Cycle pulse trigger
Cycle reset trigger
Skip data signal
Learning allowed signal

Condition signal Unassigned

lIpdate reference curve | Unassigned
'~ Monitoning

[ielta calculation Average

MNumber of band results |5

Profile
The profile contains the configuration.

Configure profiles
Configure reference curves

Alternatively, you can also click on the link Configure profile below in the dialog window.
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The dialog for the configuration of the (new) profile opens. Profiles can be created, changed,
exported and imported in the profile manager.

5 InCycle Auto-Adapting profiles = O *
Profiles LTeanh setti I Calculations l Bands I Markers I Placeholders
louior montorng —— JRGIELS |
wear_monitoring Average |
~ Learning |
Learning averaging type Linear |
Endless learning False |
~ Averaging |
Nr. curves to learn 5 |
~ Ewvenis |
Event status signals Digital |
Event mode Lower and upper
~ Signals dunng leaming
Number of signals 0
Monitoning mode
Determines whether the monitoring is based on the Pesk or the RMS values of the learned reference curves.

+ By X 3 [E - oK Cancel

All available profiles are listed on the left side of the profile manager. Profiles can also be re-
named here. Below this list, there are buttons with the following functions:

<4 Add profile

B Clone current profile
X Delete current profile
_)D Import profile
€

Export selected profile

The settings of the profile selected in the list are made in the main area of the dialog.
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9.3 Teach settings

By entering the teach settings, you determine how the reference curves should be determined.
Specify the settings in the configuration dialog for the profiles in the Teach settings tab.

=5 InCycle Auto-Adapting profiles

Prefiles J_Teach settings I Calculations l Bands I Markers [ Placeholders l
loter montomg ——— [JNAETS |
wear_monitoring Average !
~ Learning |
Learning averaging type Linear |
Endless learning False |
~ Awveraging |
Nr. curves to learn 5 |
~ Ewvenis |
Event status signals Digital |
Event mode Lower and upper
~ Signals during leaming
Number of signals 0
Monitoning mode

Determines whether the monitering is based on the Peak or the RMS values of the learned reference curves.

+ B X3 E-

9.3.1 Limits

Monitoring mode

The monitoring mode defines which characteristic value is taught for each range of the refer-

ence curve and is therefore also used later for monitoring.

m  Maximum
m Minimum
m Average
m RMS

m Standard deviation

m Range
m Change
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9.3.2 Learning

Learning average type

m Linear (default setting): the reference curve is the average of all spectra during the learning
phase.

m Exponential: the most recent cycle is given a higher weight. If exponential is selected, the Ex-
ponential learning percentage field appears Enter the percentage weight of the most recent
cycle here.

Endless learning
m True: There is no end of the learning phase.

m False: You can specify the duration of the learning phase by defining the number of cycles
that the learning phase should comprise. The Number of curves to learn field appears. Enter
here the number of cycles to be learned for each reference curve.

9.3.3 Averaging

Number of curves to learn

This defines how many curves the teach-in phase should include. The duration of the teach-in
phase is therefore indirectly configured here. Different values for certain process conditions can
also be defined for this purpose under “Configure reference curves.”

Only “complete” curves are used to teach-in the reference curve. This means that if the process
conditions change while data points for a cycle are acquired, then the data acquired from the
last calculated curve up to the change is not used for the reference curve.

The field does not appear if you have activated endless learning.

Exponential learning percentage
Here you can define the percentual weight of the most recent value in the exponential average.
The field appears if you have selected exponential averaging.

9.3.4 Events

Event status signals
Here you can select whether the status signals for events (warnings and alarms) are digital or
analog.

m Digital: When exceeding the entered limit value, the corresponding digital signal is set to
TRUE (logical 1) and can be used for signaling.

m Analog: The analog signal can accept several values and, for example, be used to control a
traffic light display in ibaQPanel.

= O undefined
= 10K
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= 2 Warning
= 3 Alarm
Event mode

This property defines how the curves are monitored:

m Warning and alarm: generates events based on warning and alarm limits.

m Lower and upper: generates events based on lower and upper threshold values for the indi-
vidual areas.

9.3.5 Signals during learning

During the learning phase, additional signals can be recorded whose values are also learned.
The signals are learned for each reference during the learning phase. Example: The user wants
to know what the temperature was during learning.

Number of signals
First enter the number of signals to be monitored during learning.

A line appears for each signal in which you can enter a signal name.
w Signals dunng leaming

MNumber of signals 2
Signal name 1 Infosignal_1
Signal name 2 Infosignal_2

When you have configured the profile, close the dialog with <OK> and open the General tab of
the InCycle Auto-Adapting module.

Input fields for the Signals during learning now appear in the General tab. Signals can be as-
signed via the drop-down list.

~ Signale beim LI;TI!I

Infosignal_1 [2:2] Material Typ
Nicht zugewiesen

55 0. InCycle Auto-Adapting
BT 2 Vinuel

-3 3. InCycle Drehzahl HP
H 4. Prozessbedingung

9.4 Bands

A cycle can be divided into several bands. The band configuration is identical to the InCycle
Expert module, see & Configuring bands, page 82.
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9.5 Setting calculation parameters

By entering the calculation parameters, you determine as to how the cycle curves are to be cal-
culated mathematically. The possible calculation parameters are identical to those of the expert
module. For a description of the parameters, see chapter & Setting calculation parameters,
page 78.

The input occurs in the configuration dialog for the profiles in the Calculations tab.

7§ Cycle teach profiles - O *
Profiles Teach settings | Calculations I Bands ]
< Toput
outlier_monitoring [N Time synchronous averaging v
wear_monitoring Unit Input signal unit
| v Samples
Samples per cycle 500
Use subcycles False
|+ Averaging
Cycles per calculation 10
Averaging Type Linear
| v Triggers
Trigger mode Pulse trigger
|~ Bands
Band results Minimum, Maximum,. Average
[ Mode
|- Time synchronous averaging: is applied to one input signal. The start/end of a cycle is determined by a nising edge of
| @ trigger signal. The data available in the cycle is resampled with the configured number of samples per cycle.
| - Wector: is applied to all signals of a vector. The number of samples of a cycle equals the number of signals. The cycle
| 1= a snapshot of all signals in the vector. The cycle is triggered periodically or on a rising edge of a trigger signal. The
| data that precedes the sampling time of the cycle can also be taken into account by configuring the sampling method
| (average, peak hold or minimum hold).
+ By X 3 E - 0K Cancel

9.6 Markers

The configuration of the markers in the calculation profile for InCycle Auto-Adapting modules is
identical to the marker settings for InCycle Expert modules.

See chapter & Markers, page 83.

9.7 Placeholder

The configuration of the placeholders in the calculation profile for InCycle Auto-Adapting mod-
ules is identical to the placeholder settings for InCycle Expert modules.

See chapter & Placeholder, page 83.

Issue 1.2 100 @



ibalnCycle The InCycle Auto-Adapting module

9.8 Visualization and results of the Auto-Adapting module

The results of the Auto-Adapting module are calculated based on the configured profile and the
settings for monitoring (see chapter @& Teach settings, page 97).

The following explains which results the module offers and how these can be visualized and
used as signals.

9.8.1 Characteristic values

Like the InCycle Expert module, the Auto-Adapting module also calculates different characteris-
tic values:

Group: General

m Cycle counter: Number of cycles

m Number learned: Number of cycles learned

m Condition

m Absolute delta

m Relative delta

m Last learning time: Date and time at which the reference curve was updated for the last time
m Cycle duration: Duration of a cycle

Group: Cycle input

m  Minimum: Minimum of the input signal

m  Maximum: Maximum of the input signal

m Average: Average of the input signal

m RMS: square mean value of the input signal

m Standard deviation: Standard deviation

m  Minimum position: Position where the minimum occurs
m  Maximum position: Position where the maximum occurs
m Range: Difference between minimum and maximum

m Change: Difference between first and last value of a range

These characteristic values are available as signals in the Analog tab (see chapter & InCycle Au-
to-Adapting — Analog tab, page 107.
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9.8.2 Band results

In addition to the characteristic values, ranges with the biggest differences to the respective
limits are offered as signals for the configured “Number of band results.” These are listed in the
Analog tab in the range “Bands with exceeded limits” under the name “Exceeded limit.”

m Band center: Center of the range of the limit value exceedance
m Relative difference: Relative difference between the current and limit value

m “{Band result of the monitoring mode}”: Result of the calculation of the band characteristic
value selected under monitoring mode

9.8.3 Visualization

If an InCycle Auto-Adapting module is moved to a cycle view, the main window shows the cur-
rent curves the same way as the InCycle Expert module. The individual visualization of the Au-
to-Adapting module is located in the Cycle graph.

50 100 180 200 250 300 350 400

If “Warning and alarm” is used as an event mode, the warning limit is shown in yellow and the
alarm limit in red.

If “Upper and lower” is used as an event mode, the lower limit is shown in green and the upper
limit in blue.
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9.9 Creating an auto-adapting module in ibaPDA

1. Open the I/O manager in ibaPDA.

2. Proceed as described in chapter @A Create and manage profiles in ibaPDA, page 95 in
steps 2 and 3. If a suitable profile already exists, you do not need to create a new profile.

3. Now configure the general settings for the module in the General tab.

9.9.1 InCycle Auto-Adapting — General tab

- iba l/O Manager O *
NDOEEENE-0L|6E Bl

s | Ouputs | Anaytics InCycle Auto-Adapting (3)

Gonard ; | T General | " Analog | [ Digtal
=8 InCycle Auto-Adapting (3) e
. g Click to add module . Module Type InCycle Auto-Adapting
B-#x Vinual Locked None
Enzbled True
Mame InCycle Auto-Adapting
Comment
Module No. 3
Timebase 1ms
| Use module name as prefix | True
| v Profile
| Profile outlier_monitoring
|~ Settings
Input signal [0:2] outlier
| Cycle start trigger [0.0] cycle
i Cycle stop trigger [0.0] cycle
Cycle reset trigger Unassigned
Skip data signal Unassigned
Learning allowed signal Always
Condition signal Unassigned
Update reference curve Unassigned
| |~ Monitoring
| Reference for limits Average
|~ Limit configuration Simple
Lower limit offset 0
Upper limit offset 0
Delta calculation Average

Number of band results 5

ir Name
| The name of the module.

| Configure profiles
Configure reference curves

—— — . e o

0 0

Basic settings
See InCycle Expert module, chapter & InCycle Expert — General tab, page 87

Profile
Select the requested profile from the drop-down list for analyzing the selected signal. If no pro-
file is available or a suitable profile is missing, you have to define a profile first.

Please read chapter @ Setting calculation parameters, page 100 for this purpose. If no profile
is selected or available, an error message will be output when validating the 1/O configuration.
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Settings
Note
° Depending on which input mode is selected, the parameters to be set for the
1 input signal and the triggers change.

Input signal / Vector input
Select the signal or the vector here that is analyzed with this module. All signals or vectors con-
figured in ibaPDA are available in the signal tree.

If no input signal or vector is selected or available, an error message is output when validating
the 1/0 configuration.

Sampling pulse trigger / Sampling timebase

The Sampling pulse trigger or Sampling timebase parameters appear if the Vector input mode
is selected in the calculation profile. Depending on which trigger mode for vectors has been
selected in the profile, a sampling pulse trigger must be selected here or a sampling timebase
must be set.

Sampling pulse trigger (trigger mode pulse trigger): If the trigger signal has a rising edge, all sig-
nals of the vector are sampled to form a new cycle.

Sampling timebase (periodic trigger): Number of milliseconds between the sampling of two
consecutive cycles.

Cycle pulse trigger / cycle start trigger / stop trigger

The Cycle pulse trigger or Cycle start trigger and Cycle stop trigger parameters appear if the
Time synchronous averaging input mode is selected in the calculation profile. Depending on
which triggermode was selected in the profile, a trigger signal or start and stop trigger must be
selected here. If the trigger signal has a rising edge, then the running cycle is ended and a new
cycle begins. Otherwise start and stop triggers determine the start and end of a cycle.

Cycle reset trigger

The rising edge of this reset trigger signal drops all data from the current cycle. In the case of
averaging type, data from previous cycles that would influence the next result are also dropped.
If it coincides with a start trigger, a new cycle is started. Otherwise the system waits for the next
start trigger. If it coincides with the (last) stop trigger of the previous cycle, this cycle is pro-
cessed again.

‘Skip data’ signal
The signal determines when the input data should be ignored.

‘Learning allowed’ signal
This signal defines whether new curves may be learned or not. Click on the dropdown arrow in
this field and select one of the following options from a reduced signal tree:

m Always: This setting can be used to constantly learn new curves until the number of curves
to be learned that is defined in the profile is met.

m Signal tree: As an alternative, all digital signals, including the virtual signals, are available to
choose from to activate the teach-in phase (selected signal = TRUE) or to disable it (selected
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signal = FALSE). This allows you to link the teach-in phase of the InCycle module to particular
process states or e.g. to an ibaQPanel input. New curves are also learned here until the num-
ber of curves to be learned that is defined in the profile is met.

Condition signal
This integer number determines the current operating condition. A reference curve is learned
for each condition.

Update reference curve
The value of this signal determines whether and how the reference curves are updated:

m 1| 2: Reset for current condition | for all conditions

m 3| 4: Save for current condition | for all conditions

Monitoring

The “Monitoring” section defines how the curves are to be compared with the learned refer-
ence curves and evaluated after the learning phase. The settings made here only affect the re-
sults of the module, but not the teaching phase or the learned reference curves.

Reference for limits
This setting is used to define the reference for the limits based on the reference curve. A distinc-
tion is made here about which event mode is used in the profile.

If “Warning and alarm” is used as event mode, these options are available:

m Average: The averages of the individual ranges of the reference curve that are learned across
all curves are used as the reference here

m  Maximum reference: The maximum values of the individual ranges of the reference curve
occurring during the teaching phase are used as the reference here

If “Upper and lower” is used as the event mode, these options are available:

m Average: The averages of the individual ranges of the reference curve that are learned across
all curves are used as the reference here.

m  Min./Max. reference: The maximum and minimum values of the individual ranges of the
reference curve occurring during the teaching phase are used as the reference here.

Limit configuration
This defines how the limits should be calculated based on the reference for limits. Two possible
types are available for selection:

m Simple: A distance can be used here to specify where respective limits exceed or fall below
the reference.

m Advanced: In addition, the standard deviation for the limit learned for each range can be
used for the advanced limits.

Clicking in the field Limit configuration opens the corresponding dialog.
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Limits X
Limit mode: O Simple ® Advanced
Alert limit Alam limit

=ref+ 2 3 =ref+ |5 -

+ red] x -1 3 + efl x s

+ {max - min) x |0 2 + {max - min} x 0 =

+ (max - avg) x |0 = + [max - avg) x |0 =

+std x |0 = +std x 0 =
Noise level for the ref value: 0 =

o

The limits can be configured here depending on the selected limit mode and the event mode
defined in the profile.

If “Warning and alarm” is used as the event mode, these limits can be configured:

m Alert limit: Limit for alerts
m Alarm limit: Limit for alarms

If “Lower and upper” is used as the event mode, these limits can be configured:

m Lower limit: Lower limit value
m  Upper limit: Upper limit value

The thresholds for alerts/alarms can be entered in the fields Alert limit offset / Alarm limit offset
or in the dialog for limit configuration.

With the option Noise level for the ref value you can set a limit value for the characteristic value
calculations: Values smaller than the set value are ignored for the characteristic value calcula-
tions.

Delta calculation
This setting determines how the characteristic values absolute and relative delta are calculated.

m Sum: The differences between the current values and the limits are summed up across all
bands.

m Average: The average of differences between the current values and the limits are formed
across all bands.

Number of band results
Number of bands for which the results of the signals are available.
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9.9.2 InCycle Auto-Adapting — Analog tab

Example of an Analog tab:

- iba /O Manager O X
DEOEEEAR-F0&BE(MEE

puts | Outputs | 28Il InCycle Auto-Adapting (3)

Gi | General : .
e e |55 Generd | Analog | I Digtal |

_EJ E ibalnCycle

=] InCycle Auto-Adapting (3} MName Lt e
et g Click to add module .. 1= General
% Vitual Cyde counter

Mumber learned

Condition
Absolute delta
Relative delta o
Last learning time
Cyde duration 5
=] Cyde input
g8 Minimum

R = A ]
HEEREER

9 Maximum

10 Average
11 RMS
12 Standard devistion

13 Minimum position

14 Maximum position

15 Range

16 Change

» = Bands with exceeded limits

24 Exceeded limit 1 (Band center)

25 Exceeded limit 1 (Relative difference) £

26 Exceeded limit 1 (Average) |

27 |Exceeded imit 1 {Absolute difference) |

28 Exceeded limit 2 (Band center) |

30 |Exceeded limit 2 (Relative difference) % |
|
|

HEEEEEEEE

31 Exceeded limit 2 (Average)
32 Exceeded limit 2 {(Absolute difference)

HEIEEEEEER E

. R POy .

0 ﬁ{, 55 Apply Cancel

In the “General” group, 7 signals are generated. 9 signals are generated in the “Cycle input”
group and several signals are generated in the “Bands with exceeded limits” group. These are
explained in chapter @ Visualization and results of the Auto-Adapting module, page 101.

These signals are available later in the signal tree for the display and recording. If the event sta-
tus signals are analog, they are also listed here.

9.9.3 InCycle Auto-Adapting — Digital tab

If the event status signals are configured as digital signals, the automatically configured warning
and alarm messages are created in the Digital tab for each band. In addition, the signals Learn-
ing completed and Overall module event appear.

For the online display in the ibaPDA client, enable the "Cycle table” in the cycle view of the In-
Cycle module.
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3+ iba /O Manager ] *
(NBEEUIR-MOE|BE|EB

puts | Outmfts | Analyt InCycle Auto-Adapting (3)

Gir:;:scyde Genere [Z5 General |\ Anzlog | I Digital |
=l [nCycle Auto-Adapting (3) MName Active
: i Click to add module .. » = Module

- Fx Mirtual 0 Learning completed
23 Overall module event
il 24 Band 1 (Lower)

25 Band 1 (Upper)

26 Band 2 (Lower)

7 Band 2 (Upper)

28 Band 3 (Lower)

29 Band 3 (Upper)

30 Band 4 (Lower)

31 Band 4 (Upper)

32 Band 5 (Lower)

33 Band 5 (Upper)

KEEEEEEEEEEE

— — . )
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10 The InCycle ONNX module

The ONNX module makes it possible to use Al models in ibalnCycle . This enables easy deploy-
ment of ONNX models in ibaPDA and live monitoring of any measurement data.

ONNX is an open exchange format designed specifically for the use of machine learning models.
It enables models to be trained according to your own requirements and then—after export—
flexibly executed in different systems or environments.

To use an ONNX model in ibalnCycle , the model must first be available as an ONNX file. This file
can be loaded directly into the ONNX module of ibalnCycle . Measurement data can then be
monitored live by applying the trained model to an input signal, such as the parameters calcu-
lated in ibalnCycle.

The outputs and results provided by the model are defined within the ONNX model itself. These
results are available in the ONNX module and can be recorded as signals in ibaPDA.

The ONNX model must be available in advance and provided by the user.

10.1 The ONNX Profile

In the ONNX profile, you can configure calculation rules and load the ONNX model. Any number
of profiles can be configured to adequately analyze different input signals. The profiles can also
be reused. An InCycle ONNX module is to be configured for each signal to be monitored. The
modules can be structured through a directory structure to improve the overview.

Since an InCycle ONNX module can only be completely configured if at least one valid calcula-
tion profile exists, in the following the configuration of a profile is first explained and then the
configuration of the module settings is explained.

10.1.1 Create and manage profiles in ibaPDA

If you create an InCycle ONNX module for the first time, no profiles are yet available. To create
and edit profiles, first add an InCycle ONNX module. Proceed as follows:

1. Open the I/O manager in ibaPDA.

2. Select the Analyticstab.

3. If necessary, expand the "ibalnCycle" branch and click on the blue link "Click to add mod-

n

ule...".
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o} iba I/0 Manager
TEEEEaR-AE

Inputs i Outputs | Analytics l
__Gows |  General |
El& ibalnCycle

: i * Click to add module ...
E}@ ibaln5Spectra

iy Click to add module ..
&-fx Mirtual

4. Select the "InCycle ONNX" module type in the following "Add module" dialog and enter a
module name in the corresponding field. Then click <OK>. The module is now created and
you see the General, Analog and Digital tabs in the right part of the I/O manager.

Alternatively, you can use the right mouse key to click on the interface ibalnCycle and select
"Add module" in the context menuand select InCycle ONNX in the submenu.

5. Open the drop-down list in the field “Profile” in the General tab of the module and click on
“<Add profile>”".

v Profile
<No profile> [+
v Settings ‘Chdd profiles T
Input signal

Cycle pulse trigger
Cycle reset trigger
Skip data signal

| Profile
The profile contains the configuration.

Configure profiles

Alternatively, you can also click on the blue link “Configure profile” below in the dialog win-
dow.

The dialog for the configuration of the (new) profile opens. Profiles can be created, changed,
exported and imported in the profile manager.
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% InCycle ONNX profiles = O %

Profiles vl
profill = HIBAE - s
profil2 Time synchronous averaging =
Test_fir_Doku | Unit Input signal unit
~ Samples
| Samples percycle 20
|~ ONNXinput
| Input Sampled values
~ Averaging
| Cycles per calculation 1
s
| Triggermode Start and stop trigger
~ Expression evaluation
Evaluation method Sampled once atthe end
| Expression timebase 10 ms
- Time synchronous averaging: is applied to one input signal. The start/end of a cycle is determined by a rising edge of a trigger signal. The
data available in the cycle is resampled with the configured number of samples per cycle.
- Vector: is applied to all signals of a vector. The number of samples of a cycle equals the number of signals. The cycle is a snapshat of all
signals in the vector. The cycle is triggered pericdically or on a rising edge of a trigger signal. The data that precedes the sampling time of the
cycle can also be taken into account by configuring the sampling method (average, peak hold or minimum hold).
+ B X3 0K Cancel

All available profiles are listed on the left side of the profile manager. Profiles can also be re-
named here. Below this list, there are buttons with the following functions:

<+ Add new profile

Clone selected profile

ﬁl

Delete selected profile
Import profiles

Export selected profile

e ¥ X

The settings of the profile selected in the list are made in the main area of the dialog.
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10.2 Setting calculation parameters

By entering the calculation parameters, you determine how the cycle curves are to be calculat-
ed mathematically and which data will be used for the ONNX model.

& InCycle ONNX profiles = O %

Profiles Calculations | ONNX
profill a0 Hew st - s
profil2 [ N Time synchronous averaging ]
| Test fiir Doku Unit Input signal unit |
v Samples |
Samples percycle 20
|~ ONNX input
Input Sampled values
~ Averaging
Cycles per calculation 1
|~ Triggers
Trigger mode Start and stop tngger
~ Expression evaluation
Evaluation method Sampled once atthe end
Expression timebase 10 ms
[Mode
Time synchronous averaging: is applied to one input signal. The startfend of a cycle is determined by a rising edge of a trigger signal. The
data available in the cycle is resampled with the configured number of samples per cycle.
|- Vector: is applied to all signals of a vector. The number of samples of a cycle equals the number of signals. The cycle is a snapshat of all
| signals in the vector. The cycle is triggered periodically or on a rising edge of a trigger signal. The data that precedes the sampling time of the
| cycle can also be taken into account by configuring the sampling method (average. peak hold or minimum hold).
+ B X3 0K Cancel

The possible calculation parameters are identical to those of the Expert module. For a descrip-
tion of the parameters, see chapter @ Setting calculation parameters, page 78.

In the InCycle ONNX profile, the ONNX Input parameter must also be configured.

ONNX Input
Data used for the ONNX model. You can choose from two options:

m Sampled values
The sampled values from the data block are used.

m Band values
Here, characteristic values are used for each band. When you select Band Values , the Bands
section appears, along with the Band results drop-down list and the Bandstab.

In the Band results drop-down list, you can select one or more parameters to be calculated
for the bands: Minimum, Minimum position, Maximum, Maximum position, average, RMS,
Standard deviation, Range, Change.

If Band Values is selected, the number of bands must be configured in the Bands tab. You
must also select a evaluation method to determine how the parameters are calculated. See
P Setting calculation parameters, page 78
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10.2.1 ONNX

You can import any ONNX file by clicking <Import> and selecting the ONNX file in the File Explor-
er. The model is saved completely in the profile.

¢ InCycle ONNX profiles = O X

Profiles m
’pr.ﬁﬂi Configuration of the neural network
profil2

Original file name: identity_20.onnx

Hash: YPAQGDHGMOZ3/08+W85A

Index  Input
» a Cycle sample 0
. . C}-rcle samp.ile 1
. C}-rcle samﬁle 2
. q—rcle samp.nle 3
C‘};cle sample 4
. C}-rcle samﬁle 5

N o wm e W N e

Cycle sample 6
Cycle sample 7

Index  Output Number of signals
4 0 |output 20

+ B3 X 3) - oK Cancel

Inputs and outputs must be defined in the ONNX file. Once the file has loaded, the inputs and
outputs will be displayed. Each output value is available as a signal in ibaPDA . The signals are
displayed in the Analog register. See @ InCycle ONNX — Analog tab, page 116.

Click <Export> to export the ONNX file.
Click <Reset> to remove the ONNX file.

10.3 Creating an InCycle ONNX module in ibaPDA

1. Open the I/O manager in ibaPDA.
2. Go to the Analyticstab.

3. Proceed as described in chapter & Create and manage profiles in ibaPDA, page 72 in
steps 2 and 3. If a suitable profile already exists, you do not need to create a new profile.

4. Now configure the general settings for the module in the General tab.

Issue 1.2 113 @



ibalnCycle

The InCycle ONNX module

10.3.1

InCycle ONNX — General tab

You can configure basic settings as well as settings for profiles and triggers in the General tab.

T+ 1/0 Manager - v8.15.0

TEEREEE-0E| & REHB

Inputs | Outputs Analytics | Groups
| General
=HE# ibalnCycle
B, cie o ()
Click to add module _..
=[] ibalnSpectra
¢ g Click to add module ..
Virtual
- Process (0)
‘i Click to add module .

O X

lll InCycle ONNX (3)

_!@ General | Analog |
~ Basic
Module Type InCycle ONNX
Locked MNaone
Enabled True
Name InCycle ONNX
Comment
Module No. 3
Timebase 10 ms
Use module name as prefix True
v Profile
Profile profill
v Settings
Input signal [0:0] Signal
Cycle start trigger [0.0] Process
Cycle stop trigger [0.1] Pause
Cycle reset trigger Unassigned
Skip data signal Unassigned
| Name
The name of the module.
I\II|III|III|III|\I\|III|III‘I\I|
Apply Cancel
0 128 256 384 512 640 768 1024

Basic

See InCycle Expert module, chapter & InCycle Expert — General tab, page 87

Profile

Select the requested profile from the drop-down list for analyzing the selected signal. If no pro-
file is available or a suitable profile is missing, you have to define a profile first.

Please read the explanations in chapter & ONNX, page 113 for this purpose. If no profile is se-
lected or available, an error message will be output when checking the I/0 configuration.

Settings
Note
° Depending on which input mode is selected in the profile (time-synchronous av-
1 eraging or vector), the parameters to be set for the input signal and the triggers

will change.

Input signal / Vector input

Select the signal or vector here that is analyzed with this module. All signals or vectors config-
ured in ijbaPDA are available in the signal tree.

If no input signal or vector is selected or available, an error message is output when validating

the 1/0 configuration:
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Sampling pulse/Sampling timebase

The "Sampling pulse" and "Sampling timebase" parameters appear when the input mode Vector
is selected in the calculation profile. Depending on which trigger mode was selected for vectors
in the profile, you must either select a sampling pulse or set a sampling time here.

Trigger pulse (Pulse trigger mode): If the trigger signal has a rising edge, all signals in the vector
are sampled to form a new cycle.

Sampling timebase (Periodic trigger mode): The number of milliseconds between the sampling
of two consecutive cycles.

Cycle pulse trigger / cycle start/stop trigger

The Cycle pulse trigger and Cycle start and stop trigger parameters appear when the input mode
Time synchronous averaging is selected in the calculation profile. Depending on the selected
trigger mode in the profile, a trigger signal or start and stop trigger must be selected here.

If the trigger signal has a rising edge, then the current cycle is terminated and a new cycle be-
gins. Otherwise start and stop triggers determine the start and end of a cycle.

Cycle reset trigger
The rising edge of this reset trigger signal drops all data from the current cycle. In the case of
averaging, the data from previous cycles that would affect the next result are also dropped.

If it coincides with a start trigger, a new cycle is started. Otherwise the system waits for the next
start trigger. If it coincides with the (last) stop trigger of the previous cycle, this cycle is regularly
processed.

Progress trigger
The "Progress trigger" parameter appears when the "Progress trigger" trigger mode is selected
in the calculation profile.

The progress trigger signal is a numeric signal that determines triggering and sampling. During a
cycle, this progress signal must increase from a start value to a stop value. These start and stop
values must be configured. If the start value is crossed, a new cycle starts. When the stop value
is reached, the cycle ends. The rate of increase of the progress signal determines the sampling
speed. This speed varies dynamically during a cycle. If the progress signal rises fast during a part
of a cycle, more samples are taken in that part of the cycle.

‘Skip data’ signal
The signal determines when the input data should be ignored.
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10.3.2  InCycle ONNX — Analog tab

Example of a Analog tab with analog status signals:

+ 1/0 Manager - v8.15.0 0 X
NODEEENE-O0H RMEIEB

Inputs \ Outputs |Analy||cs\ Groups | [ncyc[e ONNX (3)
General

=8 ibalnCycle | General | Analog |
X4 InCycle ONNX (3) Name Unit —
m* Click to add module =
=1l ibalnSpecira
T e 0 I t
‘-l Click to add module ... Lydle connies
= Virtual 7 Cycle duration s
FX Process (0) » =l Cycle input
i~y Click to add module ... 8 |Minimum
9 Maximum
10 Average

11 RMS
12 Standard deviation

13 Minimum position

14 Maximum paosition

15 Range
16 Change

[= model output
24 |model output 0 |

[=] onnx: :ArgMax_28
25 onnx::ArgMax_28 0
20 onnx::ArgMax_28 1
27 onnx::ArgMax_28 2

onnx::ArgMax 28 3
i||\‘|\|||||‘\|||||||u|||||||u| = .
128 58 384 512 sd0 768 896 1024 20 - ey

The following signals are generated by default:

g!!!! ) HEEEEEEEE & &
o
B

General group

m Cycle counter

m Cycle duration

Cycle input group

®m  Minimum: Minimum of the input signal

m  Maximum: Maximum of the input signal

m Average: arithmetic average of the input signal

m RMS: square mean value of the input signal

m Standard deviation: Standard deviation of the input signal
m  Minimum position: Position where the minimum occurs
m  Maximum position: Position where the maximum occurs
m Range: Range

m Change: Change

Results of the ONNX model

m All output values

These signals are available later in the signal tree for the display and recording.
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10.4 Results of the ONNX module

The InCycle ONNX module allows you to analyze measurement data by applying a neural net-
work to segments of the input signal.

10.4.1 Results in ibaPDA

The results of the calculations are available in ibaPDA as analog signals of the respective InCycle
ONNX module in the tabAnalog. See chapter @ InCycle ONNX — Analog tab, page 116

The signals are available in the signal tree and can be displayed in a trend graph.

Visualization in the trend graph

In the following example, an ONNX model is applied to an input signal. The profile is configured
so that a cycle is divided into 20 samples per cycle . The ONNX model outputs the current value
for each sample, resulting in 20 output signals per cycle.

2% ibaPDA v8.15.0 = [m] X
File Configure View Help
DG OROS% o1 " HOOLEEESHE PER =0 ® lud A 3
_ Trend graph 1 ax
|2#x 0 Process ar, e T [ |
4 0:0: Signal @i S
-y 0010 Var_Amplitude = — @ [0.1] Pause @) Eiu
NI 0.0: Process L @ (0:0] S\g 201 /\ /\ /\ F4.0
U 0.1: Pause F3.0
5435 inCycle ONNX | —ﬁ[m]v?/Ampn ude /\ F2.0
A, 3:0: InCycle ONNX\Cycle counter _ F1o
-y 3:7: InCycle ONNX\Cycle duration k- I 0.0
i 3:8: InCycle ONNX\WMinimum &
- 3:9: InCycle ONNX\WMaximum - @ [3:24] InCycle OMNxboutput O (01,0000 = 22
-, 3:10: InCycle ONNX\Average [ ® [3:25] InCycle ONNXoutput 1 {0612) — [ = i
A4 3:11: InCycle ONNX\RMS ®-{3:26 Inycle-OBNoutpUt 2 (1 210) =] T 49
=My 3:12: InCycle ONNX\Standard deviation e 5 : % 1”‘ rlp n:‘ il : | i
; % [3:28HnE yete- OWRTIEOT A T2 301 I35
Ay 3:13: InCycle ONNX\WMinimum position @230 InCyel nmm—mm)—‘ 73’0
A 3:14: InCycle ONNX\Maximum position E ® [3:31] InCycle ONNXOUpUE 7 (S,AEB) 2’5
-y 3:15: InCycle ONNX\Range - ® [3:32] InCycle ONMEWGWRD 2
A 3:16. InCycle ONNX\Change [ Fe TR o 40
-7, 3:24: InCycle ONNX\output 0 S {334 alele Qb toutput 1073315 U
A, 3.25 InCycle ONNXoutput 1 J-@ [3 29] InCycle ONMAoutput 5 (2 768) 1.0
A, 3:26: InCycle ONNX\output 2 - g’g
-, 3:27: InCycle ONNX\output 3
%
V228 0ycle ONNXglifput — ® [3:8] InCyele ONNMinimurm (D 000] 50
-, 3:29: InCycle ONNX\output 5 E® [Ta]TnCyele O 40
-y 3:30: InCycle ONNX\output 6 LE @ [3:10] InCycle ONMNXAverage (2 437) - ’—\:|: 30
7 3:31 InCycle ONNXoutput 7 S EBRREITSI e am ¥ ; o
-.n, 3:32: InCycle ONNX\output & § 2.0
7 3:33: InCycle ONNXoutput 9 n 1.0 |
M 2-2A - e Cuelo DMK Y Laotmd 10 { 0.0
||y Signals |2 Search. |7 107830 107840 102850 102900 102940 102520 102930 102940 102950 103000 103040 1030:20
[ : # admin -L [&4 sl Al -1 =1 % 08B/s |28 % admin & & =l Lo d el By 3 Mt % 55KB/s A 04KBfs

In the upper signal graph, the blue curve represents the analog input signal (signal). The two
digital signals mark a cycle that is used in the calculation. The rising edge of the yellow signal
(Process) serves as the start trigger; the rising edge of the blue signal (Pause) serves as the stop
trigger.

The middle signal graph shows the output signals. Each output is available in the signal tree as a
signal under the InCycle ONNX module: ...\output 1 through ...\output 20.

In addition, characteristic values are calculated for each cycle of the input signal, which can also
be displayed as a signal, such as the minimum, maximum, and average values. Selected charac-
teristic values are displayed in the lower signal graph.

The description of the characteristic values can be found in chapter & InCycle ONNX — Analog
tab, page 116.

For this example, the following settings were configured in the InCycle ONNX profile:
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Calculations
¢ InCycle ONNX profiles — m] x
Profiles C - i ONMNX
profill ~ Raw input : .
rofi2 Time synchronous averaging u
IETTTE— U input ignal it
« Samples
Samples per cycle 20
~ ONNXinput
Input Sampled values
~ Averaging
Cycles per calculation i
~ Triggers
Trigger mode Start and stop trigger
« Expression evaluation
Evaluation method Sampled once atthe end
Expression timebase 10 ms
Mode
- Time synchronous averaging: is applied to one input signal. The start/end of & cycle is determined by a rising edge of
@ trigger signal. The data available in the cycle is resampled with the configured number of samples per cycle.
- Vector: is applied to all signals of a vector. The number of samples of a cycle equals the number of signals. The cycle
is a snapshot of all signals in the vector. The cycle is triggered periodically or on a rising edge of a trigger signal. The
data that precedes the sampling time of the cycle can also be taken into account by configuring the sampling method
(average, peak hold or minimum hold)

ONNX

+ 8 X B E-

OK Cancel

@ InCycle ONNX profiles

Profiles
profill

Ernﬁlz

[+Bx5®E-

Calculations | ONINX

Configuration of the neural network

Original file name: identity_20.onnx
Hash: YPAQGDHGMOZ3/08+WB85A
Index  Input
» 1} Cycle sample 0
i Cycle sample 1
2 Cycle sample 2
3 Cycle sample 3
4 Cycle sample 4
5 Cycle sample 5
6 Cycle sample 6
7 Cycle sample 7
8 Cycle sample 8
9 Cycle sample 9
Index  Output Number of signals
s o |output 20

0K Cancel
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11 Appendix

11.1 Creating vector signals

Vector signals consist of a number of signals that belong together, such as the signals of a flat-
ness measurement system or the different zones of a temperature scanner.

= iba /O Manager O X
NEBEEEEILE-A

Inputs | Outputs \ Anahytics Groups Group vector

C_i_eﬂera\ L| | Select signals

-
A 13800 Mgcksacge Vorschub Wikeistur || 1 IE 5 InCycle Vormsehub Hp Graup name Group vector

SR Group vector

" [38007]: BloWgsaege 1 Vorschub Strom_IST] || & B 7 1nCycle Drehmoment Group Inked to
Jge1 Vorschub Position_| ﬁ 1 dnCyce Moloctnom B Vector
7 Click to add group 5\ = -qinr 9. InCycle Vorschub Auslastung
-f5¢ 10 InCycle Motor Leistung Swap order

i 12. InCycle Drehaahl

ﬂ 13. InCycle Vorschub

2 14, Viuel

- =% 15. InCycle Auto-Adapting

- =% 17. InCycle Expert

254 19. Copy of InCycle Expert

@ 21. InSpecira Expert

-Siri 3800. SrifferBLS 1
-y 3800:0: ZSW1
", 3800:1; Blocksaege 1.Motor.Drehzahl_IST

N0 3800:2 ZSW2

- 3800:3: Blocksaege 1. Motor. Drehmoment_IST

.- 3800:4: Blocksaege 1.Motor. Strom_IST

N 3800:5: Blocksaege 1. Motor Leistung_IST

3800:6: Blocksaege 1.Vorschub Wirkleistung_1ST
B2 ¥ 3800:7: Blocksaege 1 Vorschub Strom_IST
[BRAW1 1500:8: Blocksaege 1. Varschub Auslastung_IST
R Y] 1800:9: Blocksaege 1.Vorschub.Posttion_IST

5% 3850, VituellBLS T

e 3900, SrifferBLS3

-3 3350, VituellBLS3

\||I|\\||\\‘\I\‘\II|
0 128 256 4 512 640 768 5 024 210 Aeply Caricel

=

In order to create a vector signal, first add a group. Select the Groups tab in the I/O Manager.

N

Click on Click to add group in the group tree to create a new group.

Alternatively, right-click in the group tree area and select Add group from the context menu.
3. Enter group a name in the Group name field.

4. Select the group in the tree view and enable the Vector option.

- The group is converted into a vector signal indicated by a 2D icon.

5. You may add signals to the vector from the signal tree by drag and drop.

An existing group can be transformed into a vector and vice versa at any time. Enable/disable
only the option Vector.

By using the <Swap order> button, you can reverse the order of the signals within the vector.
This is useful if, among other things, the order of the signals in the I/O Manager is not suitable
for the spatial view of the visualized measurement, e.g., for 2D false color representations of
material profiles.

Other documentation

Detailed information on groups and vector signals can be found in the manual
ibaPDA, part 2.
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12 Support and contact

Support
Phone: +49 911 97282-14
Email: support@iba-ag.com
Note
° If you need support for software products, please state the number of the licen-
1 se container. For hardware products, please have the serial number of the device

ready.

Product Security Incident Response Team (PSIRT) at iba

Current advisories: www.iba-ag.com/en/security
Email: psirt@iba-ag.com

Contact

Headquarters

iba AG

Gebhardtstrasse 10-20
90762 Fuerth

Germany
Phone: +49 911 97282-0
Email: iba@iba-ag.com

Mailing address

iba AG
Postbox 1828
D-90708 Fuerth, Germany

Delivery address

iba AG
Gebhardtstrasse 10
90762 Fuerth, Germany

Regional and worldwide

For contact data of your regional iba office or representative
please refer to our web site:

www.iba-ag.com
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