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Time Data Replication

Time Data Replication enables a product or structure to be 
tested with real life data rather than by approximating the 
environment using random, or sinusoidal waveforms.  For 
example, by using recorded data from road or flight tests,  a 
more realistic vibration environment can be reproduced, 
assuring a higher level of quality in the test results.  SignalStar 
Time Data Replication provides all the tools necessary to take 
measured field vibration data and reproduce it on a shaker in 
your laboratory.  

Single Shaker Vibration Control

The SignalStar product family offers three vibration control 
systems designed to meet a wide range of single shaker 
vibration control needs.  The SignalStar Scalar provides real-time 
frequency domain replication control with 2 to 8 input channels.  
The SignalStar Vector provides realtime frequency domain, as 
well as iterative time and frequency domain control for a single 
control channel and up to 32 measurement channels.  The 
SignalStar Matrix provides all the capabilities of the Vector with 
up to 1024 input channels.

Multi Shaker Vibration Control

SignalStar Matrix Multi Shaker Time Data Replication enables the 
user to simultaneously control up to 16 shakers.  Multi degree of 
freedom testing provides a realistic simulation of the operational 
loading under laboratory control. Typically, the number of control 
points is the same as the number of shakers. Sometimes more 
control points than the number of shakers is used to improve the 
realtime evaluation of the matrix of transfer functions.  

In these cases SignalStar Matrix Time Data Replication uses 
non-square matrix inversion techniques to control the over 
determined system.

Time Data Replication

Until recently, replication of even a short segment of road 
required an iterative technique requiring many hours of 
computational time to create an equalized drive signal for a 
reasonably accurate simulation.  Data Physics has created 
innovative algorithms, which allow this process to be performed 
continuously in realtime with only a short pre test preceding the 
full test.  The adaptive control algorithm handles non-linear 
dynamics as well as time variant characteristics in the system 
under control.

Today, SignalStar Matrix can replicate a recorded history of 
unlimited time length online without resorting to hours or days 
of offline computation. This is possible even when multiple 
shakers (up to 16) are used to simultaneously replicate the time 
histories at multiple test points. 
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SignalStar Time Data Replication offers both realtime and 
iterative control.  Iterative control can be either frequency 
domain or time domain.  Realtime control is frequency domain 
and provides the benefit of continuously adapting to changes in 
system dynamic response during time replication tests.  This can 
be particularly important with hydraulic actuators.

In some multi shaker replication cases, it may be necessary to 
specify more control points than shakers to accurately reproduce 
the required multi degree of freedom motion.  This results in a 
non-square, or over determined transfer function matrix.  

An over determined matrix requires a pseudo inverse technique 
for matrix inversion.  The computational method of the pseudo 
inverse technique is based on singular value decomposition of 
the matrix.  The singular value decomposition technique also 
deals well with singularities that may exist in the transfer 
function matrix.  

Reference Editing

Reference waveforms used in SignalStar Time Data Replication 
are pre recorded throughput files. Frequently, it is necessary to 
manipulate the data before the replication process is run. For 
example, the final reference file might consist of sections cut 
from several other files to represent different road surfaces, or 
the data may need to be passed through a digital filter to 
remove unwanted frequency content.  SignalStar Time Data 
Replication provides a built-in capability to edit, filter and 
resample time data files to prepare them for replication on a 
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shaker system.  Reference files can be acquired using Data 
Physics SignalCalc analyzers or imported from other standard 
formats such as Universal File Format, or ASCII.

Extensive Analysis Capabilities

Data from all control and measurement channels may be viewed 
on-line during the test.  Data includes control channels, drive 
channel, reference time histories and measurement channels.  
Test data can be displayed in both time and frequency domain 
during a test.  Data is streamed continuously to disk for post test 
analysis.  Throughput data can be analyzed using the SignalCalc 
DSA software.

Limit Channels

SignalStar Time Data replication enhances test integrity by 
incorporating limiting channels for offline control where 
response levels can be continuously monitored to shut down the 
test or provide an alarm when defined levels are exceeded.


