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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  25
Number of Shots:  44 (34 SC) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Instrument Calibration Procedure
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, place the calibration component inside the welding cell in the same orientation relative to the origin in the coordinate measuring machine [1].
2.1.1. WIDE: Talent placing the calibration component inside the welding cell.

2.2. Set up the scan of the calibration component using the laser scanner system [1] and record the scan output in a coordinate file containing X, Y, and Z values [2].
2.2.1. Talent positioning the laser scanner to align with the calibration component as per the reference.
2.2.2. Display the laser scan in progress.

2.3. Measure each fiducial sphere with a diameter of 15.875 millimeters using the laser scanner [1]. Scan across each sphere to measure the calibration component [2]. Truncate the line scan data by excluding points originating from the substrate using circular masks in X and Y around the known positions and applying thresholds in Z [3]. Use the filtered point set to perform a least-squares sphere fitting and determine the central coordinates [4].
2.3.1. Talent adjusting the settings or positioning the sample.
2.3.2. SCREEN: Show the scan data appearing on-screen with laser traces crossing each fiducial sphere.
[bookmark: _Hlk162020732][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible:
https://review.jove.com/account/file-uploader?src=20939518 
Also, please let us know if any of the screen capture shots are not performed on the computer so that we can modify the shots accordingly. Then those will be directly filmed by the videographer.
Similarly, if there are shots starting with “Talent” that cannot be seen directly, but can be visualized on the monitor, please post a comment against those particular shots. 

2.3.3. SCREEN: Show a software operation where substrate data is truncated using defined circular boundaries in X and Y and threshold values in Z.
2.3.4. SCREEN: Show the cleaned point cloud being processed through a least-squares fitting algorithm to calculate the center of the sphere.

2.4. Now, locate the calibration component using the welding robot equipped with a metallic tip of known dimensions [1]. Using electronic point finding, bring the tip into contact with the surface of each fiducial sphere at several locations [2]. Allow the low-voltage circuit to complete upon contact and record the robot’s position through the system software [3].
2.4.1. Talent operating the welding robot to bring the metallic tip close to a fiducial sphere.
2.4.2. Close-up of the metallic tip contacting various points on the sphere’s surface.
2.4.3. SCREEN: Show the robot system interface automatically recording the contact point coordinates once the circuit is completed.


2.5. To locate the build plate position, place the substrate or parent material that will receive the deposition into the welding cell [1].
2.5.1. Talent placing the substrate or parent material securely inside the welding cell.

2.6. Next, initiate a weld pass using the welding robot to deposit a bead of material along the substrate surface [1].
2.6.1. Talent starting the welding robot, showing the torch depositing a bead of material across the substrate.


3. Scanning the Bead and Generating Finite Element (FE) Geometry
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Program the scanning robot to follow a path aligned with the bead location [1]. For simple linear beads, use the same start and end points as the welding robot [2] and scan the entire plate area with the scanning robot for enhanced coverage [3].
3.1.1. SCREEN: Show the scanning robot interface being programmed with a path over the weld bead.
3.1.2. SCREEN: Highlight the start and end point inputs matching the weld path for simple bead scans.
3.1.3. SCREEN: Show a full plate scan path being loaded or executed by the scanning robot.

3.2. Take measurements while moving the scanner over the workpiece [1]. Record the start and end points of the scanning path [2], the movement speed of the robot [3], and the acquisition frequency [4]. Confirm that the frequency corresponds to a spatial interval no smaller than the minimum element size planned for the finite element analysis [5].
3.2.1. Talent guiding the scanner along the surface of the workpiece during scanning.
3.2.2. SCREEN: Show the graphical path of the scanner with marked start and end points.
3.2.3. SCREEN: Display the input or monitoring screen for robot movement speed.
3.2.4. SCREEN: Show the data acquisition frequency setting in the scanning software.
3.2.5. SCREEN: cursor hovering over a warning or confirmation that acquisition frequency meets the FEA element size requirement.

3.3. Fit the scanned bead profile with an appropriate analytical function using Python code. For single bead depositions, use a parabolic function for curve fitting [1].
3.3.1. SCREEN: Display Python code initializing bead fit using a parabolic function.

3.4. Apply the same affine transformation matrix to the laser scan data as used during calibration [1].
3.4.1. SCREEN: Show Python code applying an affine transformation matrix to the point cloud data.

3.5. Crop the scan data to a region that covers the bead and includes a margin around it [1]. Remove any scanning artifacts caused by reflections using height-based filters [2].
3.5.1. SCREEN: Highlight the selection window around the bead with surrounding plate data included.
3.5.2. SCREEN: Show application of a height filter to clean the scan and remove reflective artifacts.

3.6. Then, flatten the local region of the plate in the cropped scan by solving for the plate normal [1] and apply a rotation matrix to align the plate normal with the vertical axis [2].
3.6.1. SCREEN: Display code or visualization calculating the normal vector for the plate surface.
3.6.2. SCREEN: Show the transformed point cloud now aligned with the vertical axis.

3.7. Detect the bead orientation by applying a height filter just above the base plate level [1] and fit the resulting data with a first-order polynomial to generate a vector representing the bead direction [2]. If the bead is not straight, divide it into smaller segments that approximate straight lines [3].
3.7.1. SCREEN: Apply height threshold to isolate bead features.
3.7.2. SCREEN: Fit data points with a linear polynomial and visualize the resulting direction vector.
3.7.3. SCREEN: Show the bead being split into smaller straight-line segments if required.

3.8. Rotate the bead so that it aligns with the y-axis to simplify further processing [1].
3.8.1. SCREEN: Show bead point cloud being rotated until the main axis lies parallel to the y-axis.

3.9. Now, crop the rotated section to remove excess plate area while retaining approximately 5 millimeters of material on either side of the bead [1].
3.9.1. SCREEN: Show cropping boundaries set around the bead with a narrow buffer zone on both sides.

3.10. Choose the central region of the bead for fitting and execute a parabolic curve fit to the cross-section of the data at this location [1].
3.10.1. SCREEN: Highlight the selected center region of the bead and plot the resulting parabolic fit to the cross-section.

3.11. Then, using the fitted parabolic curve, determine the bead's lateral extents by evaluating the curve at the X coordinates where the bead meets the base plate at its maximum height [1].
3.11.1. SCREEN: Show the fitted parabola and highlight the X positions where it intersects the maximum plate height.

3.12. Next, evaluate the Y coordinate where the bead reaches its maximum height using similar height thresholding techniques [1].
3.12.1. SCREEN: Highlight the highest point on the bead using a threshold visualization over the bead height profile.

3.13. Create termination profiles at both ends of the bead using the same parabolic shape, transposed into the X-Y plane [1].
3.13.1. SCREEN: Display the original parabola and two transposed versions at each bead end forming the termination profiles.

3.14. Now, calculate the full outline of the bead by evaluating all parabolas at multiple X and Y coordinates covering the bead's entire span [1].
3.14.1. SCREEN: calculating the full outline of the bead .

3.15. Translate the outline points into the original welding robot coordinate system. First, reset the bead to the origin of a new coordinate system, then apply the transformation to restore its position in the original frame [1].
3.15.1. SCREEN: Show transformation steps of the bead profile starting from origin placement and finishing in welding robot coordinates.

3.16. Then, use meshing tools in FreeCAD (free-cad) to convert the set of parabolic cross-sections into a single 3D solid geometry [1]. This surface should be suitable for import into a finite element analysis environment [2].
3.16.1. SCREEN: Show FreeCAD interface where parabolic profiles are being lofted or extruded to form a 3D bead model.
3.16.2. SCREEN: Display the final 3D bead geometry visualized as a mesh-ready solid.

3.17. Now, add the base substrate geometry by specifying its actual extents or using predefined dimensions [1].
3.17.1. SCREEN: Show substrate base being added under the bead model in FreeCAD with proper dimensioning.

3.18. Use macros to export the bead and substrate as STL (S-T-L) and STEP (Step) files using the previously calculated geometry points [1].
3.18.1. SCREEN: Display export operations with macros generating STL and STEP files from FreeCAD.
3.19. Finally, export the complete geometry into a file format appropriate for finite element analysis, such as the .inp (I-N-P) format [1]. Optionally, use the Netgen mesh FEM (F-E-M) tool in FreeCAD to create the mesh using moderate fineness, with a maximum element size of 0.5 millimeters and minimum of 0.1 millimeters [2].
3.19.1. SCREEN: Show the file being exported as “.inp” from FreeCAD.
3.19.2. SCREEN: Creating the final mesh in FreeCAD using Netgen, annotated with element size parameters and mesh density.




Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 95.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. The transformation matrix applied to the fiducial sphere locations resulted in visibly distinct point sets between the coordinate systems [1].
4.1.1. LAB MEDIA: Figure 14. 

4.2. [bookmark: _Hlk203037588]The measured radii of the fiducial spheres using the laser scanner showed consistent underestimation [1] compared to edge finding and coordinate measuring machine techniques [2].
4.2.1. LAB MEDIA: Table 2. Video editor: Highlight the column “Radius as measured with laser scanner” 
4.2.2. LAB MEDIA: Table 2. Video editor: Highlight the columns “Radius as measured with edge finding” and “Radius measured with CMM”.

4.3. The positional error of the laser scanner in determining distances between fiducial spheres ranged from 1.30 millimeters to 2.05 millimeters [1], while both CMM and electronic edge-finding errors remained below 0.1 millimeters [2].
4.3.1. LAB MEDIA: Table 2. Video editor: Highlight the values in the column “Distance between fiducial sphere centres Laser robot to welding robot”
4.3.2. LAB MEDIA: Table 2. Video editor: Highlight the values in the column “Distance between fiducial sphere centres CMM to welding robot”.

4.4. The final meshed full weld bead geometry was successfully imported into the finite element analysis software [1].
4.4.1. LAB MEDIA: Figure 15. 
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