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The new Engineering Data Management software release from Crystal Instruments, EDM 5.1, improves ease of use, performance, and 
scalability of the associated hardware.

The updated software version, introduced approximately 7 months from the previous 5.0 release, features enhancements to the high 
channel count configuration, as well as Multi-Sine control, Multi-exciter single-control for Sine, Fatigue Damage Spectrum (FDS) in 
Random, and Transient Random control. The release also supports the brand-new handheld dynamic signal analyzer, Spider-20.

EDM 5.1 has expanded the scalability of the high channel count system. The Crystal Instruments Spider system supports over 256 
channels when operating dynamic signal analysis (DSA) and Vibration Control (VCS) tests. The performance and stability of high channel 
count system tests have also been enhanced in this release.

For the first time ever, EDM offers Multi-Sine Control. This function enables multiple Sine tones sweeping simultaneously and ensures 
that multiple resonant frequencies of the structure can be excited. With multiple Sine tone excitation, the required time duration of the sine 
testing is reduced significantly. 

The multi-excited single control for Sine enables the system to output up to four Sine drive signals that can run up to four shakers at the 
same time. The phase difference between each drive and control signal is calculated and controlled during real-time operation. 

Fatigue Damage Spectrum (FDS) allows users to compare the potential damage caused by different Random and swept Sine profiles.  
In a similar fashion to Multi-Sine Control, FDS provides a way to reduce testing times by calculating the quickest path to destruction or 
damage.  Testing times are accelerated by focusing random or swept Sine energy, depending on the FDS calculation, to where it will 
induce the most fatigue.

Transient Random control applies a chain of pulses, random in nature, to the shaker. The target profile power spectrum is defined in the 
same way as Random control, with the addition of defining a transient pulse interval. Applications include the simulation of gunfire or road 
travel.

EDM features supported by Spider-20 include:

• FFT
• Octave analysis and Sound Level Meter
• Order analysis
• Swept Sine analysis
• Sine Reduction
• Time waveform recording
• Automated schedule and limiting
• Real-time digital filters
• SRS analysis

 

Crystal Instruments’ consistent software updates, bug fixes, and feature additions result in both the development of new hardware and in 
expanded capability of existing hardware.

INTRODUCING EDM 5.1
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NEW FEATURES

RELEASE HIGHLIGHTS

 ○ Spider-20
 ○ Spider System Supports 256 channels in DSA and VCS 

mode
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NEW FEATURES: EDM VIBRATION CONTROL 
SOFTWARE

 ○ Multi-Sine control
 ○ Transient Random control
 ○ Fatigue Damage Spectrum (FDS) in Random
 ○ Multi-exciter single-control for Sine

NEW FEATURES: EDM DYNAMIC SIGNAL ANALYSIS 
SOFTWARE

 ○ New output signal typle: Shaped Random
 ○ Playback recorded waveform
 ○ Search and save resonances on FRF signals
 ○ RMS and Peak recording to PC
 ○ Real-time autocorrelation and cross-correlation analysis

NEW FEATURES: EDM POST ANALYZER SOFTWARE

 ○ Cepstrum
 ○ Demodulation spectrum
 ○ Auto and cross-correlation
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RELEASE HIGHLIGHTS

Spider-20 (DSA Only) 

Spider-20 is a compact yet powerful dynamic signal analyzer 
and digital data recorder. It provides four 24-bit precise high-
fidelity input channels, and a unique software –selectable 
tachometer-input/signal-source output channel. 

Spider-20 is a diminutive 5.3 x 4.3 x1 inch tool weighing only 
18 ounces. It can run over 6 hours on its internal rechargeable 
battery which can be replaced in field with a backup battery. 
Data is recorded on its built-in 4GB flash memory.

EDM Functions Supported by Spider-20
 ○ FFT
 ○ Octave analysis and Sound Level Meter
 ○ Order analysis
 ○ Swept Sine analysis
 ○ Sine Reduction
 ○ Time waveform recording
 ○ Automated schedule and limiting
 ○ Real-time digital filters
 ○ SRS analysis

Spider-20 communicates with EDM app running on 
iPad

Setup and view or record time histories as well as per-
form spectrum analysis or measure frequency response 
and coherence functions.

Spider Systems Support up to 256 Channels in 
DSA mode

The Spider system supports up to 256 channels when operating 
dynamic signal analysis (DSA) and Vibration Control (VCS) 
tests. A Spider system consists of up to 32 front-ends, with an 
individual front-end being either a Spider-81 or Spider-80X. 
The performance and stability also have been enhanced in this 
release.

Power on/off schedule

New Timer Setting function for Spider-20, where user 
can setup a time to automatically turn on or off the de-
vice. It saves battery power of Spider-20 and extends 
operating time by turning on the device when data 
acquisition is needed. 

Spider-20 (standard) comes equipped with built-in 
wireless connectivity. A secondary version, Spider-20E, 
replaces Wi-Fi with a wired Ethernet connection. The 
devices have the same form factor.
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The following are specifications for the 32 front-end (256 input 
channel) system. Specifications not mentioned are identical to 
the single front-end system; please refer to the single front-end 
specifications for more information.

Vibration Control System (VCS)
Random

 ○ Up to 128 control channels (the rest can be monitor 
channels)

 ○ Up to 255 monitor channels plus 1 control channel
 ○ Up to 128 notching and limiting channels (the rest can 

be monitor channels)
 ○ Max sampling rate is 32kHz (Fa = 12.5 kHz) when 

running 256 channels
 ○ Max sampling rate is 20.48kHz (Fa = 8 kHz) when 

controlling and recording 256 channels 
 ○ Up to 1600 line when running 256 channels 
 ○ Up to 3200 line when running 8 channels
 ○ Up to 25600 line when running 1 channel

Saving Capabilities:
 ○ Up to 256 APS signals (w/o time blocks saving)
 ○ Up to 256  FRF signals (w/o time blocks saving)

Measurement Capabilities:
 ○ Up to 256 Time Streams (w/o time blocks measurement)
 ○ Up to 256 APS measurements (w/o time blocks 

measurement)
 ○ Up to 256 FRF measurements (w/o time blocks 

measurement)
Miscellaneous: 

 ○ SOR and ROR support 256 channels
 ○ Kurtosis control supports 256 channels
 ○ Displacement optimization support 256 channels
 ○ Dual-drive supports 256 channels

Sine/RSTD 
 ○ Up to 128 control channels (the rest can be monitor 

channels)
 ○ Up to 255 monitor channels plus 1 control channel
 ○ Up to 128 notching and limiting channels (the rest can 

be monitor channels)
 ○ Max freq = 20 kHz when running 256 channels 
 ○ Min freq = 0.1 Hz when running 256 channels 
 ○ Max freq = 10 kHz (sampling rate = 25.6kHz) when 

controlling and recording 256 channels 
Saving Capabilities: 

 ○ Up to 256 Spectra (w/o time blocks saving)
 ○ Up to 256 FRF signals (w/o time blocks saving)

Measurement Capabilities:
 ○ Up to 256 Time Streams (w/o time blocks measurement)
 ○ Up to 256 Spectra measurements (w/o time blocks 

measurement)
 ○ Up to 256 FRF measurements (w/o time blocks 

measurement)
Miscellaneous:

 ○ In RSTD, Only FRF between master channels can be 
reference

 ○ THD calculation supports 256 channels
 ○ Dual-drive supports 256 channels

Shock/TTH/SRS
 ○ Up to 8 control channels (must be on the master front-

end)

 ○ Up to 256 monitor channels plus 1 control channel
 ○ Max block size = 16384 for all 256 channels [the 

max block size can be reduced if there is not enough 
resource]

Saving Capabilities: 
 ○ Up to 64 Time Blocks (on 8 front-end)
 ○ Up to 256 Spectra for SRS

Measurement Capabilities:
 ○ Up to 256 Time Blocks only
 ○ Up to 256 Time Streams (w/o time blocks measurement)
 ○ Up to 256 SRS measurements (w/o time blocks 

measurement)
TWR

 ○ Up to 8 control channels (must be on the master front-
end)

 ○ Up to 255 monitor channels plus 1 control channel
 ○ Max sampling rate is 18 kHz when running 256 

channels
 ○ Measurement Capabilities:
 ○ Up to 256 Time Streams (w/o time blocks measurement)
 ○ Up to 256 Time Blocks only

Dynamic Signal Analysis (DSA)
FFT analysis

 ○ Up to 256 channels
 ○ Only input channels on the master front-end can be the 

trigger source
Limiting and Alarm Function

 ○ Up to 8 channels (must be on the master front-end) plus 
248 measuring channels

Time Waveform recording
Recording to NAS:

 ○ Up to 168 channels at 102.4 kHz sampling rate (7 
channels * 24 front-ends)

 ○ Up to 256 channels at 81.92 kHz sampling rate (8 
channels * 32 front-ends)

 ○ Recording to flash:
 ○     Up to 144 channels at 102.4 kHz sampling rate (6 

channels * 24 front-ends)
 ○     Up to 256 channels at 81.92 kHz sampling rate (8 

channels * 32 front-ends)
Real-time digital filters

 ○ Up to 256 channels



NEW FEATURES: EDM VIBRATION CONTROL SOFTWARE
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Multi-Sine Control 
Multi-Sine control enables multiple sine tones sweeping 
simultaneously and ensures that multiple resonant frequencies 
of the structure can be excited. With multiple sine tone 
excitation, the required time duration of sine testing can be 
reduced significantly. Independent tracking filters are applied to 
each tone separately.

Multi-exciter control for Sine 
This option enables the system to output up to four Sine drive 
signals that can simultaneously excite four shakers. The phase 
difference between each drive and control signal is calculated 
and taken into account during real-time operation

Fatigue Damage Spectrum (FDS) in Random
Fatigue Damage Spectrum (FDS) allows users to compare the 
potential damage caused by different Random and swept Sine 
profiles.  In a similar fashion to Multi-Sine Control, FDS provides 
a way to reduce testing times by calculating the quickest path 
to destruction or damage.  Testing times are accelerated by 
focusing random or swept Sine energy, depending on the FDS 
calculation, to where it will induce the most fatigue.

Transient Random control 
Transient Random control outputs a chain of random pulses to 
the shaker. The target power spectrum profile is defined in a 
similar method as Random control, with the addition of defining 
transient pulse intervals. Applications include the  simulation of 
gunfire or road travel. 
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New output signal type: Shaped Random
 ○ Outputs a pure Gaussian random signal with a user defined 

profile. Profile can set using multiple frequency breakpoints 
or a profile could be imported from ASCII formatted files.

 ○ This output provides users, the ability to generate any custom 
types of noise signals including White noise, Pink noise, 
Brown noise and Grey noise.

Playback Recorded Waveform
Another type of output introduced has the ability to regenerate 
any recorded voltage signal. Any long recorded signals in all 
EDM accessible formats can be uploaded to the front-end and 
can be replicated at the output for the desired number of times. 

NEW FEATURES: EDM DYNAMIC SIGNAL ANALYSIS SOFTWARE

The length of the waveform is limited by the size of the available 
space in the 4GB of flash memory on the Spider system.

High-pass filter capabilities are also included.
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Search and save resonances on FRF signals
A new feature is introduced that can be configured to search 
resonances automatically on FRF signals. This is very useful 
for Impact testing, where the FRFs generated after Impact 
testing can be searched for resonances using pre-defined user 
customized settings.

The resonance peak values can also be saved for each FRF 
and a report of the resonances can be generated. Both live 
signals and saved signals can be used with this feature.

RMS and Peak recording to PC
Recording to the PC has been introduced and it includes 
recording the Peak and RMS time streams to the PC. This gives 
an opportunity for the users to view a long time history of the 
Peak and RMS of each block of the input channels.

The recording time can be maximized by reducing the frequency 
at which Peak and RMS values are calculated.  

Real-time autocorrelation and cross-correlation 
analysis

Autocorrelation and Cross-correlation functions are added in 
FFT analysis test, which can be optionally enabled at the New 
Test Wizard. Once enabled, user will go to Measured Signals 
Setup to choose which channels to be measured.
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Cepstrum
Cepstrum is introduced in Post Analyzer and is defined as the 
Inverse Fourier Transform of the logarithm of the spectrum. A 
new FFT project created in PA 5.1 will include this option.

NEW FEATURES: EDM POST ANALYZER SOFTWARE

Demodulation spectrum
FFT Analysis project in PA also includes the option to perform 
demodulation spectrum. The demodulated time block and the 
spectrum are available with this option.

Auto- and cross-correlation
Autocorrelation and Cross-correlation are implemented in Post 
Analyzer. This new feature will need to be enabled at the New 
Project Wizard when opening a new FFT spectral analysis. User 
then go to Measured Signals Setup to choose which channels 
to measure. 



Sound level meter option is now added to the Octave Analysis 
in PA 

Measurement units of Sones and Phons for the measurement 
of loudness of Sound Pressure
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MAJOR IMPROVEMENTS

EDM VIBRATION CONTROL SOFTWARE
 ○ Optional functions become standard
 ○ Help function for each page
 ○ Test configuration library 
 ○ Sigma clipping notice
 ○ Option to remove non-acceleration control warning 

message
 ○ Ability to save signals every given time
 ○ Random
 ○ Sine/RSTD
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EDM GENERAL UPDATES
 ○ Move cursor by entering x-axis value
 ○ Cursor value display for many overlaid signals
 ○ License key manager display
 ○ Ability to specify a starting number of SIG and REC 

files
 ○ Installshield shows software renew period of license 

key 
 ○ Reminder of database backup
 ○ Report header function
 ○ New spectrum type display: Sqrt(EU^2*S/Hz)
 ○ Easily switch between channels for comparison 

of multiple saved signals of  the same channel
 ○ Convert and combine multiple files (*.ATFX) to 

single TXT file

EDM DYNAMIC SIGNAL ANALYSIS SOFTWARE
 ○ 3D Signal Display
 ○ Spider-80SG Improvements
 ○ Recording on trigger
 ○ Supports 95% overlap ratio in FFT analysis
 ○ Nyquist plot display in real-time FFT analysis
 ○ Simple trigger setup
 ○ dB(A) display
 ○ Add average = 1 (no average) in FFT analysis.
 ○ Numerical display window of time stream or spectrum 

in DSA tests.

EDM POST ANALYZER SOFTWARE
 ○ Improved PA report layout
 ○ Support 1/24 octave in octave analysis

EDM CoCo VDC mode

SOFTWARE RELEASE HISTORY & MINIMUM SYSTEM 
REQUIREMENTS



EDM GENERAL UPDATES
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Optional functions become standard
The following functions will be included without license key 
update when EDM 5.1 is installed.

VCS-20-03 Data Recorder Function for Random
VCS-20-04 High resolution for Random
VCS-20-05 Drive Notching/Limiting for Random
VCS-20-11 Displacement Optimization for Random
VCS-40-05 Total Harmonics Distortion (THD) measurement for 
Sine
VCS-40-06 Data Recorder Function for Sine
VCS-40-07 Drive Notching/Limiting for Sine
VCS-40-09 Low-frequency Control for Sine
VCS-60-04 Data Recorder Function for Shock, TTH, and SRS
VCS-60-06 Large Block Size for Shock and TTH
VCS-80-04 Data Recorder Function for TWR

Move cursor by entering x-axis value
Cursor location may be changed by manually entering numerical 
x-axis value by double clicking the current cursor value.

Cursor value display for many overlaid  signals (optimized for 
high channel count system)

Improved License key manager display
Software option organization has been improved to better 
group like software. When viewing details of any group, both 
the purchased options and options available for purchase will 
be displayed. Purchased options are shown with black text, 
available options in grey text.
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Reminder of database backup, the periodical time frame may be 
between 1 day to 1 year.

Add right-click menu of “Set selected as” and “Set all as” to 
“Time Weighting” and “Time Interval” columns.
User can change value for either selected channels or for all 
channels. 

Less disturbing demo license key notification
EDM software now includes a separate evaluation version title 
so that user can distinguish the evaluation demo version and 
the normal software version that is license key based on.

New spectrum type display: Sqrt(EU^2*S/Hz)

Ability to specify a starting number of SIG and REC files

Installshield shows software renew period of license key 

Report header function
Users can enter/edit additional information such as the serial 
number and test protocol at header lines, which are included in a 
report. This header function can be prompted before generating 
a report.



Signal Comparison 
Easily switch between channels for comparison of multiple 
saved signals of  the same channel
Comparing multiple saved signals within one window frame 
and able to switch to the next channel of the same saved 
signals with the newly implemented arrow button at the same 
window. 

When the stack plot view is chosen and the total number of 
signals is less than 5, stack plot will be listed vertically. 

If the total number of signals are greater than 5 and less than 
20, the stack plot will automatically arrange to x by y layout.

If the total number of signals is greater than 20, then stack plot 
cannot be used.
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Convert and combine multiple fi les (*.ATFX) to single 
TXT fi le
This function is designed for multiple recorded signals. This is 
an option to combine multiple .ATFX recording files into one 
single text file.
In order to do this, select all desired recorded signals, right click 
to choose “Export to single txt file”, browse location where the 
file should be saved, then select ‘OK’ to export to txt file. 



 
If the name of an imported LDS project already exists in the 
current database, the project must be renamed or it will replace 
the current test.

 
Display {All signals are out of display range} when there is no 
signal in the display range.
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EDM VIBRATION CONTROL SOFTWARE

Help function for each page
The “?” button is added on each dialog box to bring the user to 
the proper page of the manual.

Option to remove non-acceleration control warning 
message.
When running VCS tests, there had always been a warning 
message when selecting non acceleration control. There is now 
an option to be able to disable the warning message by going 
to Global Settings -> VCS/DSA settings and deselect the “Show 
non-acceleration control warning when running a test.

Test configuration l ibrary
Newly implemented configuration library is located under Config 
for VCS tests. It is designed so that user can save the same test 
many times using different parameters and load the desired test 
whenever is needed. 

Sigma clipping notice
A new notification management created for sigma clipping where 
user can choose to either display or block the sigma clipping 
notice while test is running. It’s located under Global settings.. 

Ability to save signals every given time
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Random
Display corresponding dB/sec value for both “Fast Ramp-Up” 
and “Slow Ramp-Up” under pre-test parameters. 

Sine/RSTD
Spectrum History Signals is introduced in RSTD including 
recording to PC
Spectrum history signals display the Peak or Frequency of any 
input or output channels with reference to Time or Cycles on the 
Y-axis. The feature is useful is keeping track of the changes in 
the peak and frequency while performing resonance track and 
dwell. 

Display input up and input down in Sine. 

Added “Level Change Rate”

Add the test types and display test types in the Open test dialog 
and Run History dialog

Test type “RSTD” added to the Open Test drop down menu and 
Run History drop down menu. 
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EDM DYNAMIC SIGNAL ANALYSIS SOFTWARE
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Option to display as Colormap or Waterfall or both at the same 
time.

Buffering the 3D traces on DSP during fast ramp ups and coast 
downs. Helpful when the transfer speed between the PC and 
the Spider systems is slower than the rate of change of RPM, 
the DSP buffers the 3D traces and updates 3D plots when the 
test pauses or ends. 

Saving 3D signals – 3D signals can be saved viewed at any 
time. 

3D extraction in the real-time 3D signals is also introduced. The 
XY and YZ plots at any points can be extracted. User customizable number of traces in each 3D plot

3D Signal Display
A new 3D signals feature has been implemented for Order 
Tracking, FFT Analysis and Octave Analysis tests. Key features 
include:

•  Both Time and RPM as the reference axis simultaneously 
(RPM option is available when Tachometer is enabled).
•  Customizable range and resolution for the reference axis
•  Option for specific 3D signals for running up and coasting 
down of the RPM

Spider-80SG improvements
A new calibration button was added to the control panel.
Warning message and description was added to shunt 
calibration.
Remote Calibration was added to input channels.
Default parameters for input channel was improved. 
Nominal gage resistance values were changed.
Input range parameter’s text was changed to 10 V, 100 mV and 
10 mV.

Recording on trigger with the Triggered frame in-
cluded

The new recording improvements allows the user to view the 
triggered frame on a recording file when they select to record 
input channel(s) on trigger event.
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dB(A) display
Running Octave analysis, when Frequency weighting is A 
weighting, and vertical axis is dB, the unit of dB (A) will be used 
on the top left corner instead of dB at both the OCT and time 
trace window.

Introduced Simple trigger setup for drop shock pulse capture

Nyquist plot display in real-time FFT analysis 

Support 95% overlap ratio in FFT analysis
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Add average = 1 (no average) in FFT analysis. 
When average type is Exponential, average number can be set. 

Numerical display window of time stream or spectrum in DSA 
tests. 

Numerical display now available in DSA tests. Different attributes 
may be displayed by right clicking the Numerical Display screen 
and choosing signal type of either time stream or APS. 
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Sine/RSTD
In tracked dwell entry, the target level may be entered in “G’s”, 
in addition to “%”. If one is changed, the other will be updated.

Added “Sweep FRF window” in the View menu.

 ○ Sine: slave front-end, control and monitor channel loss 
detection.

 ○ Corrected the conversion from sweep time to sweep speed.

Shock/TTH/SRS
 ○ Added pulse number in run log.

 ○ Further reduced minimum acceleration of SRS profile for 
MIL-810 based tests.

Waveform Editor
Improved the “New Project” button:



 ○ Miscellaneous improvements for high channel count signal 
processing

 ○ Improved PA report layout (close to VCS/DSA mode) The 
new report layout in PA has a similar layout to the reports 
generated from real-time mode. The report functionality 
would still include generating reports in pdf, xml and MS word 
formats.

 ○ Support 1/24 octave in octave analysis
 ○ Higher resolution of 1/24 octave is added to the PA octave 

analysis.
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 ○ Application of trigonometric functions to a given channel data
Trigonometric functions for the input time streams is added. 
Each channel could be processed using multiple trigonometric 
functions:

EDM  POST ANALYZER SOFTWARE



EDM  CoCo VDC Mode

Crest Factor available in VDC Readings
The Crest Factor, defined as Peak/RMS, is now displayed 
as in the Readings.

Peak-peak and Crest Factor values when two cursors added
Adding two cursors to waveform measurements in CoCo VDC 
mode now calculates the Crest Factor and Peak-Peak value for 
the range between the cursors. The values are displayed in the 
cursor window with the ∆X, ∆Y, and RMS values.
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SOFTWARE RELEASE HISTORY
Application notes, specifications, and technical 
support documents are removed from the CD. Please 
contact Crystal Instruments’ sales, distributors, 
and representatives for the latest documents. For 
software release information before version 3.1, 
contact Crystal Instruments directly.

MINIMUM SYSTEM REQUIREMENTS
 ○ Operating System Support: Windows XP SP3 or higher
 ○ Operating System Type: 32-bit or 64-bit
 ○ Minimum Processor Speed: 1.5 GHz Dual-Core x86
 ○ Minimum RAM: 4 GB
 ○ Minimum Free space: 10 GB
 ○ Libre Office (version 4.2 or newer) or Open Office to support the Report 

feature in Open XML format.
 ○ Microsoft Office 2003 or newer to support the Report feature in Word 

and PDF format.
 ○ Microsoft Office 2007 or newer to support the Active Report feature.

Recommended system requirements for Spider systems over 16 channels
 ○ Operating System Type: 64-bit
 ○ Processor: Intel Core i7, 2.0 GHz or higher
 ○ RAM: 8 GB DDR3 1600
 ○ PC storage type: SSD (solid-state drive)
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Type Release Exact 
version

Release 
date

Release EDM 3.1 CI 3.1.3.2 11/28/2011
Release EDM 3.2 CI 3.2.2.5 7/31/2012
Release EDM 4.0 CI 4.0.2.7 11/11/2012
Release EDM 4.1 CI 4.1.0.1 4/16/2013
Patch EDM 4.1.5 CI 4.1.5.5 10/10/2013
Release EDM 4.2 CI 4.2.0.3 2/28/2014
Patch EDM 4.2.0 CI 4.2.0.14 7/2/2014
Release EDM 5.0 CI 5.0.0.2 11/27/2014
Patch EDM 5.0.1 CI 5.0.1.3 2/27/2015
Release EDM 5.1 CI 5.1.0.6 8/12/2015

Spider-81 (v5.x) Firmware Versions
EDM 5.1.0.6 0728
Spider-81B (v3.x)
EDM 5.1.0.6 0715

Version Compatibility:
Spider-80X (v7.x) Firmware Versions
EDM 5.1.0.6 N/A
Spider-81 (v7.x)
EDM 5.1.0.6 5.1.0.6
Spider-81A (v7.x)
EDM 5.1.0.6 5.1.0.6
Spider-81B (v7.x) Firmware Versions
EDM 5.1.0.6 5.1.0.6
Spider-81C (v7.x)
EDM 5.1.0.6 5.1.0.6
Spider-80SG (v7.x) Firmware Versions
EDM 5.1.0.6 5.1.0.6
Spider-20/20E (v7.x) Firmware Versions
EDM 5.1.0.6 5.1.0.6


