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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Nalika Ulapane: Pulsed eddy current sensing is an electromagnetic sensing technique used to assess certain physical properties and defects of electrically conductive, and sometimes ferromagnetic, materials [1].   

1.1.1. LAB MEDIA: Provided by Authors: Named talent says above statement in an interview-style shot, looking slightly off-camera

1.2. Karthick Thiyagarajan: We will introduce the use a of software interface for visualizing pulsed eddy current signals captured from detector coil-based sensor architecture and how to extract information from these signals [1].    

1.2.1. LAB MEDIA: Named talent says above statement in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. David Hunt: This protocol enables the relative thickness quantification of ferromagnetic metallic wall-like structures using pulsed eddy current sensing [1].   

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Karthick Thiyagarajan: This technique enables the measurement of the extent of corrosion, graphitization, or wall loss of ferromagnetic wall-like structures for assessment of their structural health and integrity [1].    

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 






Section - Protocol
2. PEC Signal Processor Installation
2.1. For pulsed eddy current signal processor installation, locate and execute the PEC_Signal_Processor.exe file [1-TXT] and, when the interface appears, click Next [2].
2.1.1. WIDE: Talent at computer, executing file TEXT: See text for principles and details on PEC signal-based relative thickness quantification
2.1.2. SCREEN: Installation: 00:44-00:49
2.2. When the next interface opens, specify the file location for installation and check the Add a shortcut to the desktop checkbox to add the software icon to the desktop [1].
2.2.1. SCREEN: Installation: 00:50-00:54
2.3. Click Next and specify the installation location for the required Runtime Environment [1].
2.3.1. SCREEN: Installation: 00:55-01:02

2.4. When the installation is complete, click Finish. The desktop icon will appear [1].

2.4.1. SCREEN: Installation: 01:03-01:11 Video Editor: can emphasize desktop icon in bottom left corner as appropriate

3. Signal Collection and Application Execution

3.1. Before beginning the analysis, use a detector coil-based pulsed eddy current sensing unit with an operating electronics box [1] and a detector coil-based sensor [2] to collect pulsed eddy current signals from the metal structure of interest [3-TXT].

3.1.1. WIDE: Talent picking up unit and/or indicate operating electronics box
3.1.2. Shot of unit Video Editor: please emphasize sensor
3.1.3. Talent collecting PEC signals from pipe TEXT: See text for principles of PEC signal processing details

3.2. At the end of the scan, export the collected signals from the sensing unit to a compatible editable word processor [1] and confirm that the signals are arranged as a table [2].

3.2.1. Talent connecting unit to CPU
3.2.2. Talent adding data to table, with monitor visible in frame

3.3. Copy the table to the desktop [1] and double click the desktop icon to run the application. The interface will open [2].

3.3.1. SCREEN: Running: 00:26-00:36
3.3.2. SCREEN: Running: 00:40-00:50

3.4. To load the signals, click the Load Signals tab and select the file containing the signals to import the signals to the software interface [1]. 

3.4.1. SCREEN: Running: 00:51-01:02

3.5. When the Number of Signals contained within the table containing raw signals appears, click Plot Signals and observe the signals plotted in logarithmic scale [1].

3.5.1. SCREEN: Running: 01:04-01:16 
3.6. David Hunt:  The lower and upper margins should encompass a straight-line region within the late stage of signals. If unsure, generating relative thickness values using several margins and comparing results is recommended [1]. Author NOTE: Move this statement to appear immediately after Step 3.7, and before Step 3.8. 

3.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

3.7. [bookmark: _GoBack]Click the Zoom tab and adjust the plot window for the linear region until it is clearly visible [1].

3.7.1. SCREEN: Running: 01:16-01:30 Video Editor: can speed up

3.8. After entering reasonable lower and upper margins for the region [1], click Plot Margins and wait for the margins to be plotted in green [3].

3.8.1. SCREEN: Running: 01:33-01:45
3.8.2. SCREEN: Running: 01:47-01:54

3.9. Click Extract Features. The straight-line segments will be plotted in red [1].

3.9.1. SCREEN: Running: 02:13-02:16

3.10. Click Calculate Relative Thickness to observe the plotting of a histogram of calculated relative thickness values [1].

3.10.1. SCREEN: Running: 02:21-02:30

3.11. Click Save Relative Thickness to save the calculated relative thickness values, enter a filename, and click OK [1].

3.11.1. SCREEN: Running: 02:35-02:47
3.12. Then click OK again to confirm the filename. The relative thickness values will be saved as a table on the desktop [1].

3.12.1. SCREEN: Running: 02:47-02:51



Section – Results
4. Results: Representative PEC Signals  

4.1. Here the typical shape of a time domain signal expressed in the logarithmic form captured from a detector coil-based pulsed eddy current sensor is shown [1].

4.1.1. LAB MEDIA: Figure 1: JoVE Video Editor please add/emphasize red arrow and PEC Signal Amplified Saturation text

4.2. An indicative linear region of the later stage of the logarithmic signal can be observed, for which t is much greater than 0 and from which the decay rate feature beta is extracted [1].

4.2.1. LAB MEDIA: Figure 2: JoVE Video Editor please add red arrow and accompanying formula and/or add/emphasize red dotted lines

4.3. Here a set of signals captured on different thicknesses of grey cast iron is shown [1]. 

4.3.1. LAB MEDIA: Figure 3

4.4. This signal corresponds to the maximum thickness, with a maximum beta value in the set [1]. 

4.4.1. LAB MEDIA: Figure 3: JoVE Video Editor please add arrow and Maximum beta text OR emphasize data line indicated by arrow and text

4.5. Such values can be selected as reference beta values to facilitate quantification of the relative thickness using the equation as indicated [1-TXT].

4.5.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize four data lines to left of maximum beta data line
4.5.2. LAB MEDIA: Figure 3: TEXT: 
4.6. In this Table, the actual relative thickness values [1] and the relative thickness values calculated from beta values obtained from pulsed eddy current signals for a representative experiment are shown [2]. 

4.6.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Actual Thickness of Test Pieces column
4.6.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Relative Thickness % Quantified from Beta

4.7. Here the correlation between pulsed eddy current signal-based relative thickness estimates and the actual relative thickness values can be observed1]. 

4.7.1. LAB MEDIA: Figure 4
4.8. The effectiveness of the method is demonstrated by the high correlation depicted by the linear relationship [1].

4.8.1. LAB MEDIA: Figure 4: JoVE Video Editor please draw correlation line between data points and/or emphasize data points and/or Correlation = 99.83% text 



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. David Hunt: Take care to avoid the curved region of the pulsed eddy current signals and to select the linear region at the late stage to allow extraction of the beta feature [1].  
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.8., Step 3.9.)
5.2. David Hunt: Pulsed and other eddy current techniques are commonly used for anomaly detection and physical property measurements and for the assessment of non-metallic coatings covering metallic structures [1].   
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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