
ArtemiS suite  
Operating Deflection Shape 
Analysis Module
Expansion module for analyzing 
operating deflection shapes 

Overview

The Operating Deflection Shape 
(ODS) Analysis Module calculates 
vibration patterns from real 
measurements and (suitable) 
Measurement Point Libraries and 
displays them as animations in a 
defined operating status. Futhermore, 
the module provides the Time Domain 
Animation Project (TDA) for animating 
and analyzing deflections in a time-
variant structure.

Automatically, the module calculates 
analyses and animations so that users 
can start their evaluation immediately. 

Any intervention, such as selection of 
individual channels and frequencies, 
has direct impacts on the animations 
and the other analyses. There is no 
need for users to start a recalculation 
manually. As a result, characteristics 
can be identified quickly and intuitively 
and stored in the Shape Table.

For each entry listed in the Shape 
Table, the corresponding MPC value 
is calculated, which evaluates the 
collinearity of the modal phases of all 
channels.

By means of the Shape Table, direct 
comparisons between the animations 
are possible, too. For this, users 
simply switch between the stored 
shapes.  
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 y Export of results  
 - AVI (video)
 - ArtemiS suite Report   

(using ASM 02)
 - PowerPoint, PDF, image (PNG, 

JPEG, TIFF, GIF)

Projects 

 y Operating Deflection Shape Project 
(ODS)
 - Auto Spectrum   

 (Color Band diagram)
 ▪ Presentation of frequency spec-

tra of all selected channels
 ▪ Using the sliders for identifica-

tion of problematic frequencies 
and channels directly in the 
diagram

 y 3D animation
 - Zooming, turning and tilting the 

model during animation
 - Individual control of acceleration, 

velocity or deflection (integration)

 y Shape Table 
 - Selecting and storing shapes in 

a table
 - Automatically calculated MPC 

value (Modal Phase Collinearity) 

Features

Applications 

 y Operating Deflection Shape 
Project (ODS) for identification, 
analysis, and animation of relevant 
deflection shapes in a defined 
stationary operating status 

 y Time Domain Animation Project 
(TDA) for evaluation of the time-
variant oscillation behavior of a test 
object

 y Detailed detection of patterns and 
problematic frequency ranges

 y Displaying specified tolerances 
when they are exceeded 

 y Validation of simulation results

 y Comparison of deflection shapes

User interface  

 y Clearly arranged user interface for 
maximum control and overview 
(cockpit feeling)

Functions

 y Channel Selection
 - Tabular list of measurements
 - Quick sorting of channels 
 - Activating or deactivating of 

channels

 y FFT vs. time / RPM  

 y Time Domain Animation Project 
(TDA) 
 - Animation and analysis of time-

variant motions
 - Time data    

(Color Band diagram)
 ▪ Displaying twice integrated 

time signals (deflection) 
as single color bands in a 
diagram

ArtemiS suite

ASM 40

DatenblattData sheet
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Operating Deflection Shape 
Project  

Operating concept 
The module combines a clear, 
intuitive user interface with a high 
level of functionality. All necessary 
sections are embedded in the ODS 
interface, so that users can keep 
an eye on their analyses at any 
time. Manual adjustments, such as 
frequency and channel selections via 
the slider in the Auto Spectrum or via 
the color coding of the animation, 
have direct effects on the current 
representation. It is also possible to 
switch between individual shapes with 
a mouse click during the animation.

Required files 
To perform an ODS analysis, a 
Measurement Point Library (HMPL 
file) and one ore more matching 
measurement files (HDF files) 
are required. In addition to the 
relevant measurement points, the 
Measurement Point Library can also 
contain model points from a CAD 
model for better visualization. The 
module checks the compatibility and, 
after this, the analysis can be started 
immediately.

Selection area

 y Channel Selection 
Users select the desired acceleration 
channels in the Channel List. The 
tabular arrangement of the channels 
as well as additional information, 
such as the measurement point 
number, channel name, DOF, and 
sampling frequencies, facilitate sorting 
and selection.

Analysis area

 y Auto Spectrum 
The Color Band diagram shows 
the auto spectra of all activated 
channels one below the other as 
single color bands. This serves for 
pattern recognition at a glance, in 
order to identify critical or interesting 
frequencies.
By means of the slider, users select 
the frequency as well as the channel, 
which are displayed in the FFT. 
Immediately, patterns in the animation 
can be analysed.

Users keep an eye on all operating, analysis and animation sections while analyzing, which greatly 
increases the usability.

The Channel Selection allows a limited channel selection via the input field. Channels can be 
activated or deactivated by means of multiple selection. In addition, the column headings can be 
used for sorting.

The Auto Spectrum displays the curves with corresponding colors. Via the mouse wheel users zoom 
on the x- and the z-axis and adapt the displayed area while holding down the left mouse button. The 
y-axis is fixed by selecting the channels (in the Channel Selection).
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The colors can be adjusted individually via the color axis on the right side. By means of the axis on 
the left side, users are allowed to scale the deflection of the shape. The animation speed is between 
0.5 and 50 seconds.

The MPC index evaluates the collinearity of the modal phases of all channels. Small phase 
differences between the channels or a rotation by 180° result in good values of up to 1. The greater 
the phase differences, the more this value tends to 0

Users select the channel for the FFT via slider in the Auto Spectrum.

 y Animation
The Animation diagram permits 
the analysis of vibration patterns 
of test objects for a more detailed 
examination of the recorded signal.
Intuitively, users adjust the frequency 
via slider, whereupon the animation 
represents the activated channels 
according to the selected frequency. 
Speed or deflection can be adjusted 
individually.
During the animation, users select 
whether 

 - only the positions of the 
measurement points are 
animated in order to observe 
deflection shapes quickly and 
reliably,

 - only the colors are animated 
in order to detect possible 
exceedings of tolerances 
immediately,

 - both, positions of the 
measurement points and colors 
are animated.

 y Shape Table 
The Shape Table can be used to store 
and compare interesting shapes.
For each shape, the MPC value and 
the the corresponding frequency 
are displayed. By means of the 
MPC value, users get a meaningful 
evaluation of the collinearity of 
the modal phases of all contained 
channels.
For an examination of the recorded 
signal, users switch between the 
shapes, allowing instant comparison 
of different shapes.

 y FFT diagram 
The FFT vs. Time diagram displays a 
selected channel. If the measurement 
contains at least one RPM or coded 
channel, alternatively the FFT vs. RPM 
analysis can be used.
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The work area Time Domain Animation Project is divided into different sections: the Channel 
Selection, the Animation and the Analysis area with the two diagrams time data (Color Band 
diagram) and FFT (FFT versus Time / RPM).

During the animation, the positions of the measurement points are altered according to the scale on 
the left. By means of the Trace Tool, the course of the movement of each measurement point can be 
clearly visualized in the form of a fading trace.

The option „Motion and Color“ combines both representations so that the points change their 
position as well as their color.

Time Domain Animation Project
The Time Domain Animation Project 
(TDA) enables visualization and 
animation of time-variant oscillation 
behavior of a test object.  

User interface and functionality of the 
TDA project are similar to those of 
the ODS project. However, only one 
suitable measurement file (HDF file) 
can be used for a Measurement Point 
Library in the TDA project.

In addition, there are specific tools, 
which enable easy recognition of 
problematic events as well as an 
analysis of the temporal behavior, for 
example, after a reference excitation.

Animation 
While the time data are animated, 
deflections can be identified easily 
and intuitively by means of the 
measuring points. Users have various 
options for how the data should be 
visualized. A combination of motion 
and color, for example, changes both 
representations during animation in 
accordance with the deflections. With 
it, interesting  patterns and the courses 
of movement can be identified 
quickly.

In order to highlight interesting areas, 
the Trace Tool is available. During the 
animation, the Trace Tool visualizes 
the movement of each measuring 
point selected in the  Channel 
Selection in the form of a fading 
trace, thus making movement paths 
visible.

Analysis area

 y Time data 
The Color Band diagram is used for 
the recognition of events in order 
to identify critical or interesting time 
points in the behavior of the test 
object. 
On the y axis the diagram shows 
the twice integrated time signals - 
hence the deflection - of all channels 
activated in the Channel Selection 
one below the other. This allows 
interesting events to be identified 
quickly.

 y FFT diagram

The FFT vs. Time (FFT vs. RPM) 
 analysis displays the selected channel.
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Requirements: Files 
 y Measurement Point Library (HMPL) 
including measurement points

 y Measurement file (HDF)
Compatibility criteria:
 - In order to determine the phase 

reference, all HDF files must at 
least contain one acceleration 
channel.

 - When using multiple 
measurement files, each file must 
contain at least a similar DOF.

 - Each degree of freedom 
definition may occur only once.

 - All channels must have the same 
sampling rate.

ArtemiS suite tools:   
Creating the required files 
ArtemiS suite Version 11 provides tools 
(not included in ASM 40) for creating 
Measurement Point Libraries as well 
as for performing real measurements 
on that basis.

Measurement Point Library
In order to simplify the planning 
and execution of real measurements 
considerably, the Measurement Point 
Library (included in ASM 00) can 
be used to create the grid models 
required for ODS analysis as well as 
for TDA projects.

Using the Measurement Point Library it 
is very easy to construct grid models. 
Users select measurement points, 
enter the coordinates, and connect 
the points with lines to a model. For 
visual control, users can zoom, turn, 
tilt etc. the model with the mouse at 
any time.

A corresponding CAD model can be 
imported and merged with the grid 
model of the Measurement Point 
Library.

ArtemiS suite Recorder   
(Data Acquisition Module) 
The universal ArtemiS suite Recorder 
(included in ASM 04) is suitable 
for all measuring tasks and shows 
its innovative concept especially in 
combination with the Measurement 
Point Library.

The visual representation of the 
measurement chain elements as 
well as the optimized and safe 
operation are further examples of 
the innovative concept. After loading 
the Measurement Point Library, users 
simply drag and drop the sensor 
symbols onto the measurement 
points of the grid model and onto 
the corresponding channels of the 
likewise visualized front-end system, 
thus automatically connecting them.

Further features of ArtemiS suite 
Recorder make complex processes 
simple and transparent. Even 
extensive measurement tasks can 
be planned quickly on the computer 
and effectively implemented in real 
measurements.

Scope of Supply
 y License file:   
ArtemiS suite Operating Deflection 
Shape Analysis Module  
(Code 5040)

Requirements: Modules
 y ArtemiS suite Basic Framework  
(Code 5000)

Recommended: Modules 
 y ArtemiS suite Data Acquisition  
Module (Code 5004)

PowerPoint is a registered trademark of the 
Microsoft Corporation.

By means of the Measurement Point Library, the planning of measurement projects can be simplified 
considerably. The three-dimensional models are transmitted to ArtemiS suite Recorder in order to be 
useable as an exact guide for real measurements.

Using the ArtemiS suite Recorder, even extensive measuring systems can be configured virtually, so 
that the actual measurements can be carried out step by step according to this manual.


