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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
Can you record movies/images using your own microscope camera? (Y/N)
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y)
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
Steps 4, 5, 6.
4.2, 4.3, 5.2, 6.2
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
We think Calibration process is the single most difficult aspect of this procedure. To ensure success of process, step 5 should be done carefully.
5.2
5. Will the filming need to take place in multiple locations? (N)
If yes, how far apart are the locations? 


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.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Yee-Meng Chiew:  This experimental protocol is to visualize the detailed flow fields and the near-boundary shear and normal stresses within an equilibrium scour hole induced by a forced vibrating pipeline. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Dawei Guan:  The key advantage of this measurement technique is the capacity to simultaneously obtain the pipeline dynamics, flow fields, and near-boundary flow stresses in high resolution. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward any application? How so?

1.3. Maoxing Wei:  By using this technique, more in-depth studies of the 2-dimensional flow field in a complex environment can be conducted to better understand the sophisticated scour mechanism. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.






Ethics title card: N/A


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
2. Flume and Seabed Model Setup 
(Authors: In your manuscript, you describe preparing the erodible seabed model. What actions do you take to prepare the seabed model? Do you want to show them in the video? The alternative is to have the seabed model already in place. There is a related question about preparing the flume. Do you want to start with it empty? How long does it take to fill it? How long does it take to empty the flume? For now, I have written the script assuming it is in the state expected at the beginning of manuscript section 3. This can be changed.)
2.1. The experiment takes place in a flume eleven meters long. [1] The cross-section is square with side length 0.6 meters. [2] This schematic view of the flume provides additional details, including the location of an erodible seabed model in the middle of the flume. [3] In the seabed model, use uniformly distributed medium sand that has been compacted and leveled. The water level should be 0.4 meters above the seabed. [4-TXT]
2.1.1. WIDE: The flume to demonstrate its length. 
2.1.2. Demonstrate the flume cross-section 
2.1.3. LAB MEDIA: The region of the flume with the erodible seabed model to demonstrate its location
2.1.4. Detail of the erodible seabed model to show the prepared sand and the water level [TEXT: median grain size: 0.45 mm]
3. Vibration System Setup and Pipeline Model
(Authors: Are the fixed frame and the supporting frame in position on the flume from the beginning of the protocol? If so, where are they located during section 2 of your manuscript? At what point is it moved into position over the model seabed? How and when do you mount the pipeline model?  If the frames are not initially in place, what steps do you take to put the frames in place? Should these steps be shown in the video? When do you mount the pipeline model? For now, I am assuming the frames are in place.)
3.1. Next, put the structure for the vibration system into place. [1] This consists of a fixed frame that is locked on the top rails of the flume. [2] The fixed frame has a moveable pole which connects to an aluminum frame. [3] 
3.1.1. WIDE: Talent working with frames over the seabed model 
3.1.2. The fixed frame locked on the rails of the flume 
3.1.3. The moveable pole as the aluminum frame is connected to it
3.2. The aluminum supporting frame holds the pipeline model above the seabed model in the flume. [1] This schematic provides an overview of the setup. [2] Note that there are four bearings that ensure the aluminum supporting frame can only vibrate vertically. [3] A connecting rod between the moveable pole and a servo motor drives the motion of the aluminum frame. (Authors: In Figure 2, I believe ‘sever motor’ should be ‘servo motor’)[4]
3.2.1. The aluminum frame supporting the pipe model in the flume 
3.2.2. LAB MEDIA: Figure 2 (Authors: Can you provide a version of Figure 2 without the panel labels ‘(a)’ and ‘(b)’?)
3.2.3. LAB MEDIA: Figure 2 Video editor: Please highlight the symbols labeled ‘bearings’ in the right hand image.
3.2.4. LAB MEDIA: Figure 2 Video editor: Please highlight the symbols labeled ‘movable pole’ and ‘servo motor’
3.3. The setup depends on the pipe geometry. [1] This duplicate of the acrylic pipeline model has a diameter of 35 millimeters. (Authors: Do you have a duplicate of the pipeline model available?) [2-TXT] Adjust the supporting frame and pole so the bottom of the pipeline is one diameter above the initial seabed surface. [3][4]
3.3.1. Talent holding the pipeline model
3.3.2. The pipeline model to show its diameter [TEXT: Model length: 0.56 m]
3.3.3. Talent adjusting the height of the aluminum frame  Video editor: Please use this shot and the next for the last sentence
3.3.4. Demonstrate the initial position of the pipeline with respect to the initial seabed 
4. Particle Image Velocimetry Setup
(Authors: How many lasers are in the setup? You wrote in the note associated with manuscript step 1.2 “...a set of 5W air-cooling continuous wave laser...” which is difficult to interpret. I believe it should read “…a 5W air-cooled, continuous wave laser...” Will the laser be put into place at this point? Or will it already be in position? If it will be put into place, how long will it take?)
4.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Respect all laser safety protocols and begin working with the laser. [1] Place the 532 nanometer laser for velocimetry on top of the flume. (Authors: Where along the flume will the laser be placed?)[2-TXT] Then, adjust the sheet forming optics. (Authors: Where will this be placed? Please provide a schematic that demonstrates where the laser and the optics will be placed.  Also, show where the camera will be placed. This schematic may be used in the video. If you use Powerpoint or Illustrate, please make the layers accessible.) [3]
4.1.1. WIDE: Talent near the position where the laser is/will be mounted, putting on appropriate gear (if it hasn’t been necessary to have it on before), or getting into position to check/place the laser 
4.1.2. The laser in position on the flume [TEXT: Laser: 532 nm, CW, 5 Watts]
4.1.3. The optics in position. Ideally their relative position with respect to the laser would be evident
4.2. With the laser on, adjust the optics so that a flat sheet of illumination is formed in the field of interest in the flume. [1] The sheet should be along the flume’s center and parallel to its side walls. [2] Next, set up the camera of the particle image velocimetry apparatus. [3]
4.2.1. Talent adjusting the optics to create a light sheet and the sheet being manipulated
4.2.2. The light sheet in position for the experiment
4.2.3. WIDE: Talent at camera that is in position for the experiment
4.3. Use a high-speed camera with the appropriate focal length directed perpendicularly to the laser sheet. [1-TXT] Connect the camera to a computer with the correct control software. [2] With the camera on, adjust the field of view to ensure the pipeline-fluid-seabed region is visible and the image is clear. [3]
4.3.1. The camera used for the experiment [TEXT: Lens: 60 mm; aperture: f/2.8] 
4.3.2. Talent at the computer, making connection or using the software
4.3.3. LAB MEDIA: (Authors: If you are able to use the screen recording software, please provide a still image or a short video of the camera’s view when it is set up appropriately. Let me know which you will provide. If you provide a video, you might want to start with the image slightly out of focus and bring it into focus during the course of the video. End with several seconds of the in focus image.)
5. Experimental Setup Optimization and Calibration
5.1. To calibrate the setup, begin with the seeding particles. [1] This aluminum powder provides particles with a diameter of 10 microns. [2-TXT] Add the seeding particles to the test section of the flume. (Authors: How much powder should be added?) [3]
5.1.1. WIDE: Talent at flume with a container of the seeding particles 
5.1.2. The powder that is in container of seeding particles [TEXT: Specific density: 2.7]
5.1.3. Talent adding seeding particles to the flume
5.2. Verify that the camera brings the seeding particles into sharp focus. (Authors: Are the lights off for this test?) [1] Then, place a calibration ruler inside the field-of-view on the laser sheet plane and capture a calibration image. [2][3] After choosing a sampling rate for data collection, turn off the laser and camera. [4]
5.2.1. LAB MEDIA: (Authors: Please provide a still image from the camera or a short video of the seeding particles in the flume)
5.2.2. Talent at flume, placing a calibration ruler in the light sheet in the test area Video editor: Please use this shot and the next for the last sentence
5.2.3. LAB MEDIA: (Authors: Please provide a still image from the camera of the calibration ruler)
5.2.4. Talent shutting down the laser and/or camera 
6. Running the Experiment and Data Collection 
6.1. For the experiment, obtain a transparent acrylic plate. [1] Place it below the laser source and on the water surface to suppress surface fluctuations. (Authors: Is the plate placed over the test bed? How long and wide should the plate be? How is it supported?) [2] Next, turn on the servo motor on the frame. [3] This will begin to induce forced vibrations on the pipeline model. [4-TXT][TEXT: frequency: 0.3 Hz]
6.1.1. WIDE: Talent with the acrylic plate, getting into position to place it in the apparatus
6.1.2. Demonstrate the placement of the plate
6.1.3. Talent starting the servo motor and/or the servo motor motion
6.1.4. The pipeline model as it is driven. Ideally, motion would be visible [TEXT: frequency: 0.3 Hz]
6.2. (Authors: Are the only particles in the system the ones used for calibration?) Keep the vibration system running for 24 hours before turning on the laser. (Authors: Is this correct?) [1] Start the camera and its control software using the calibrated settings. Then, turn off the lights and begin data collection. [2] Once the data is collected, check that the seeding particle density per 32-by-32 pixel interrogation window is greater than 8 before collecting additional data sets. [3-TXT]
6.2.1. Talent at the laser, turning it on [TEXT: Begin data collection after 1440 minutes]
6.2.2. Talent at the camera/computer. If possible, capture the lights being turned off
6.2.3. LAB MEDIA: (Authors: Please provide an example an image with an acceptable seeding particle density) [TEXT: See text protocol if the density is low] 
7. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Data Processing
(Authors: Please make certain that you can provide screen capture video. You should use the software and go through the steps you highlighted in section 7 of your manuscript. Please do this as soon as possible. Upload the video to your project site. If everything is clear and the video is acceptable, it will probably be used in the final video. It is also possible we will ask you to record video again.)
7.1. Begin data processing once all of the data sets have been collected. [1] In the particle image velocimetry software, go to the toolbar and click File folder. Find the calibration image in the file system and load it in the software. Next, go to the toolbar and click the Scale setup button. Measure a known distance on the calibration image to calculate the image scale. [2]
7.1.1. Talent working at computer. Videographer: Please take a WIDE and MED shot of this for later use. The screen should not be visible/legible.
7.1.2. SCREEN: *To be provided by authors (Authors: Please go through the steps necessary to complete these actions. Upload this to your project site as soon as you can.)
7.2. [bookmark: __DdeLink__1048_3143457014]Return to the toolbar and click the Origin button. Set the origin of the coordinates on each image (Authors: How do you do this? Make sure it is clear in the video.) Now, click File folder, load the raw images that were collected as data. (Authors: How do you do this? Make sure it is clear in the video.) Open the Parameter panel, input the numbers of files and sample rate. Go to the Image filter menu. There, apply the Low pass filter. In the toolbar, click the PTV module. Then click Tracing pointObject tracking button, select the center point of the pipeline. Go to PTV tools, adjust Gamma, Light Gate and Median Filter to single out the pipeline outline in the image. Click Object tracking button, select the pipeline on the processed image.  Track its displacement in consecutive images and record the time-series. (Authors: How do you do this? Make sure it is clear in the video.) Export and save the dataThe result will be autosaved as “PTVTracer.txt” in the default folder. [1] 
7.2.1. SCREEN: *To be provided by authors (Authors: Please go through the steps necessary to complete these actions. Upload this to your project site as soon as you can.)
7.3. [bookmark: _GoBack]Go to PTV tools, click Default button to resume the raw image for subsequent PIV analysis. Deactivate PTV module by clicking PTV module. Now, in the toolbar, open the Parameter panel. Specify the velocity vector calculation parameter.  (Authors: How do you do this? Make sure it is clear in the video.) Go to the Image filter menu. Apply the Laplacian filter function to the raw images to highlight the seeding particles and filter out undesirable scattered light. (Authors: How do you do this? Make sure it is clear in the video.) Go back to the toolbar and click on Boundary. Set the geometric mask on the images to exclude the seabed region. Click Boundary Save button to save the boundary data. (Authors: How do you do this? Make sure it is clear in the video.) Finally, go to the toolbar and click the Run button to calculate the instantaneous velocity fields using the cross-correlation method. [1] The result will be autosaved in the default folderExport and save the instantaneous velocity fields data for further analysis. [2]
7.3.1. SCREEN: *To be provided by authors (Authors: Please go through the steps necessary to complete these actions. Upload this to your project site as soon as you can.)
7.3.2. REUSE: 7.1.1





OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

8. Results: Visualization of Flow Near a Vibrating Pipe and a Quasi-equilibrium Scour Profile
8.1. This is an image of a quasi-equilibrium scour profile and vibrating pipeline taken after 24 hours of pipeline vibration. [1] The origin for analysis is set at the intersection point of the original seabed surface and the pipeline vertical centerline. [2] Seeding particles are visible, but very few sediment particles are suspended in the flow, suggesting the system is in a quasi-equilibrium stage. [3]
8.1.1. LAB MEDIA: Figure 6
8.1.2. LAB MEDIA: Figure 6 Video editor: Please call attention to the origin of the coordinate axes, marked by ‘O’.
8.1.3. LAB MEDIA: Figure 6 
8.2. Data collected with the protocol allows visualization of the phase-averaged velocity field and vorticity dynamics. This video consists of 72 frames of flow fields from one pipeline vibration cycle. [1]
8.2.1. LAB MEDIA: Video1.mp4




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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
9.1. Author Name: ____ (Step: __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. Yee-Meng Chiew: This method can also be applied to investigate vortex induced vibration processes, such as pipeline vibration induced by asymmetry vortex shedding  (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
9.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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