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Different Environment- Production
 Sandia National Laboratories- R&D Laboratory

 Not real production environment

 Software Developers are the users of the software

 Production Factory
 Speed

 Repeatability

 Production line- Deadlines

 Reliability, Maintainability, and Supportability of the Systems
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Complexity of Phantom(PCC) HSV Software

To much control/
complexity for a 
standard user!
Easy to make
a mistake!
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Complexity of VIC 2D- Commercial DIC Software

Disadvantages

 Long time to track a full 
run of a unit(about 8 
hours)

 No easy way to save ROI

 Must convert .cine to 
.tiff

 Manually Save Tracked 
data to file

 No Batch Mode!
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Overall View

Camera and Light Dome Mount + Fixture.
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Front View Side View

Camera and Light Dome Mount + Fixture.
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Speckle Track Software
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Two Different Testers
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NI TestStand - Sequencer
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Certified Tester Architecture(CTA)

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6
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Initializing/Setup
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Camera Control

 Live Image and Test 
Description are 
provided

 In this state the Camera 
waits for a trigger 
supplied from the main 
tester
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Camera Control Software

Part # -Test Run
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Registration to Adjust ROI’s

 Need to adjust ROI’s 
due to variability in unit 
position

 Matlabs Registration 
out puts the change in: 
x, y, scale, and theta.

 This information is 
sufficient to get the 
ROI’s to fall into the 
region of speckle
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Check Cine File

 Plays back the cine and 
checks for errors

 Checks to see if unit has 
vibrated

 Checked to make sure 
cine opens and plays
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Move ASC File and ASC Analysis

 Moves ASC data from 
acquisition PC to Data 
Analysis PC

 Extracts Parameters 
and writes them to a 
file to be later limit 
checked against.
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ASC Parameter Extraction Method

1. Extract Impacts from Accelerometer Signature

Raw Accel Signal Apply Low Pass Filter Take Derivative Define Impact

�
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2. Calculate Parameters from Voltage Rise/Fall times and Impact Locations

Drive 
Cock

Gate 
Return

Drive
Return

3. Calculate Population Statistics for each Signal Type
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Digital Image Correlation (DIC)

 Utilizing Both 
Correlated Solutions 
DIC code and Sandia’s 
DICe code
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Curve Generation

 Takes Data from Pixels 
vs frame rate into more 
usable engineering data

 Converts to Angle vs 
Time, Velocity vs Time, 
and Acceleration vs Time
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Acceptance Criteria Extraction
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Mechanism – Motion Curves
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Limits Checking – For Other Mechanism
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Conclusions

 DIC is automatable for complex mechanisms and tests

 Under optimized setup DIC can provide robust and repeatable  
tacking

 Provides high fidelity useful data to validate models

 Provide other detailed information as to a mechanisms 
functionality

 Can aid in detection of mechanical abnormalities
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Questions??

Scott Walkington
swalkin@sandia.gov
1-505-284-9331

Miguel Palaviccin
mpalavi@sandia.gov
1-505-845-9963

Alvaro Cruz-Cabrera
aacruzc@sandia.gov
1-505-845-2024
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