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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? No.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? Yes, all done

3. Filming location: Will the filming need to take place in multiple locations? No.


Current Protocol Length

Number of Steps:  22
Number of Shots:  47 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Huiyu Zhou: With an increasing progress in science and the continuous development of table tennis skills, more and more players and researchers are being attracted to table tennis, a sport that can benefit from high-quality biomechanical research. 
1.1.1. [bookmark: _Hlk68622000][bookmark: _Hlk68691097][bookmark: _Hlk70431861]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 5.3.1, 5.3.2

1.2. Huiyu Zhou: This method can objectively reflect the difference in ground reaction force between chasse step and cross-step footwork and provide information for the generation of optimization power.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 5.4.1, 5.4.2

OPTIONAL: 
1.3. Huiyu Zhou: A researcher new to the field must first understand the principle of ground reaction and what the ground reaction can reflect. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Introduction of Demonstrator on Camera

1.4. [bookmark: _Hlk75958758]Huiyu Zhou: Demonstrating the procedure will be Xiaoyi Yang, a postgraduate student from my laboratory.   
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.5. Procedures involving human subjects have been approved by The Human Ethics Committee of Ningbo University, China. Written informed consent was obtained from all subjects after they were told about the goal, details, requirements, and experimental procedures.

Protocol
2. Laboratory Preparation for Table Tennis
2.1. To begin, insert the USB dongle into the PC’s parallel port [1] and switch on the motion-capture infrared cameras [2] and the analog-to-digital converter [3].
2.1.1. WIDE: Establishing shot of talent inserting the USB dongle into the PC.
2.1.2. Talent switching on the cameras. 
2.1.3. Talent switching on the analog-to-digital converter.  

2.2. After ensuring that there are no obstacles in the experimental environment [1], double-click the software icon on the desktop [2] to open the tracking software. Every camera node will show a green light if the hardware connection is fine [3]. 
2.2.1. Shot of the experimental environment with no obstacles.
2.2.2. Talent at the computer, double-clicking the software icon, monitor in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video
2.2.3. SCREEN: 2.2.3..mp4. 0:02-0:03; 0:08-0:23. Video Editor: Speed up, as necessary 

2.3. Then, in the Local System, select eight cameras and click on Camera in the Perspective window. Set the Strobe Intensity between 0.95 to 1, Grayscale Mode to Auto, Gain to times 1, Threshold between 0.2 to 0.4, Minimum Circularity Ratio to 0.5, and Max Blob Height to 50 [1].
2.3.1. SCREEN: 2.3.1..mp4. 0:02-0:33.

2.4. [bookmark: _Hlk70434378]Next, place the T correction rack in the center of the shooting area [1]. After selecting eight cameras in the system, use a 2D model to confirm that the camera can discern T correction and that there are no noise points [2]. Videographer: This step is important!
2.4.1. Talent placing the T correction rack in the center of the shooting area. 
2.4.2. SCREEN: 2.4.2..mp4. 0:00-0:09.

2.5. Then, place the T correction rack in the center of the camera area [1] and click on System Preparation. From the L – Frame drop-down list, select 5 Marker Wand & L – Frame. Then, click on the Start button under the AimMX (aim-M-X) cameras option [2].
2.5.1. Talent placing the T correction rack in the center of the camera area.
2.5.2. SCREEN: 2.5.2..mp4. 0:00-0:07.

2.6. [bookmark: OLE_LINK27]After clicking on System Preparation again, move to the Calibrate MX Camera section in the Tool pane and click on the Start button [1]. Wave the T-wand in the capture range [2]. When the blue light on the infrared camera stops flashing [3], stop the action [4]. Videographer: This step is important!
2.6.1. SCREEN: 2.6.1..mp4. 0:00-0:04.
2.6.2. Talent waving the T-wand in the capture range.
2.6.3. SCREEN: 2.6.3..mp4. 0:02-0:06; 0:12-0:17; 0:27-0:30. Videographer: Please get a shot of the blue light on the camera when it stops flashing if possible 
2.6.4. Talent stops waving the T-wand.

2.7. Observe the progress bar until the calibration process is complete at 100% and returns to 0% [1]. 
2.7.1. SCREEN: 2.7.1..mp4. 0:06-0:13. Video Editor: Please emphasize the ‘Camera calibration feedback’ bar going from 0% to 100% and back to 0% at 0:12-0:13

2.8. At the same time, observe the image error. When the image error is less than 0.3 [1], place the T-shaped correction frame in the center of the moving area, ensuring that the axis direction is consistent with the boundary direction of the force platform [2]. 
2.8.1. SCREEN: 2.8.1..mp4. 0:01-0:08. Video Editor: Please emphasize the Image error column
2.8.2. Talent placing the T-shaped correction frame in the center of the moving area.

2.9. Then, from the Set Volume Origin section in the Tool pane, select the Start button [1].
2.9.1. SCREEN: 2.9.1..mp4. 0:00-0:07.
3. Participants’ Preparation
3.1. Ensure that all participants are wearing professional table tennis match shoes, identical t-shirts and tight-fitting pants and are using the same professional table tennis racket [1]
3.1.1. WIDE: Shot of participants wearing table tennis match shoes, identical t-shirts and tight-fitting pants and carrying the same professional table tennis racket. Videographer: If possible, after the WIDE shot, individually focus on the shoes, t-shirts, pants, and the rackets

3.2. After adapting to the experimental environment for 5 minutes [1-TXT], let each participant warm up for 15 minutes with light running on the professional treadmill [2] followed by stretching [3-TXT]. 
3.2.1. Participants performing two chasse step and cross-step strokes to familiarize themselves with the experiment environment TEXT: No eating/drinking during the experiment
3.2.2. Participant running on the treadmill.
3.2.3. Participant stretching. TEXT: Begin data collection 2 min after warm-up

4. Static Calibration
4.1. For static calibration, ask the participants to stand on the force platform, maintaining a stable posture [1] while looking ahead with their hands folded and raised on their chest [2] and their feet shoulder-width apart [3].
4.1.1. WIDE: Participants standing on a force platform.
4.1.2. Shot of participants looking ahead with hands folded on their chests.
4.1.3. Shot of participants’ feet shoulder width apart.

4.2. Next, click on the Data Management button on the toolbar and then on the New Database tab. Click on Location and import the description of the trial [1]. 
4.2.1. SCREEN: 4.2.1..mp4. 0:00-0:19.

4.3. [bookmark: OLE_LINK10]Select Clinical Template, then click on the Create button. In the Open Database window, select the name of the database created [1]. Once the new screen appears, click on the green New Patient Category button, the yellow New Patient button, and the gray New Session button to create experimental information [2]. 
4.3.1. SCREEN: 4.3.1..mp4. 0:00-0:03; 0:06-0:08.
4.3.2. SCREEN: 4.3.2..mp4. 0:00-0:09.

4.4. To create a New Subject data set in the Nexus main pane, click on Subjects, then in the Subject Capture section, click on the Start button to create a static model. When the image frames are at 140 to 200, click on the Stop button to finish the establishment of the static model [1].
4.4.1. SCREEN: 4.4.1..mp4. 0:00-0:05. Video Editor: Please emphasize the frames captured (should be between 140-200) when the ‘Stop’ button is clicked at 0:01 by slowing down or pausing the video

5. Dynamic Trials
5.1. To conduct the dynamic trials, place the table tennis table [1] and ball basket in the experimental environment to ensure that the subjects have enough space to execute two kinds of footwork [2].
5.1.1. WIDE: Talent placing the table tennis table in the experimental environment.
5.1.2. Talent placing the ball basket.

5.2. [bookmark: OLE_LINK28]Then, ask the participant to hold the ready position on the left side of the table, about half a meter away from the table [1]. When the start command is given [2], ask the coach to serve a table tennis ball to the first impact area [3] followed by another to the final impact area [4].
5.2.1. Participant holding the ready position.
5.2.2. Talent giving the start command.
5.2.3. Coach serving the table tennis ball to the first impact area.
5.2.4. Coach serving the table tennis ball to the final impact area.

5.3. Ask the participants to hit the first [1] and second served ball by forehand using maximum force [2] and return to the ready position after finishing the second stroke task [3].
5.3.1. Participant hitting the first ball.
5.3.2. Participant hitting the second ball.
5.3.3. Participant coming back to ready position.

5.4. Ask the participants to first use the chasse step footwork to complete 5 successful strokes [1], and then use the cross-step footwork to complete another 5 successful strokes [2].
5.4.1. Participant using the chasse step footwork to complete a stroke.
5.4.2. Participant using the cross-step footwork to complete a stroke.

5.5. In the software [1], click on the Capture button in the pressure platform to start the recording and click on the Stop button to end the recording. Repeat this five times for each participant [2].
5.5.1. Talent at the computer, opening software, monitor in frame.
5.5.2. SCREEN: 5.5.2..mp4. 0:00-0:06.

6. Post-processing
6.1. For processing the data [1], double-click on the trial name in the Data Management window. Then, in the toolbar, click on the Reconstruct Pipeline and Labels buttons to display the experiment demonstration [2].
6.1.1. WIDE: Talent at the computer, opening software, monitor visible in frame.
6.1.2. SCREEN: 6.1.2..mp4. 0:00-0:11.

6.2. In the Perspective window, move the blue triangle on the time bar to intercept the desired time interval [1]. Then, from the Subject Calibration pane, select the Dynamic Plug-in Gait and click on the Start button to run and export the data [2].
6.2.1. SCREEN: 6.2.1..mp4. 0:02-0:10; 0:27-0:35.
6.2.2. SCREEN: 6.2.1..mp4. 0:36-0:46.





Results
7. Results:  Comparison of Kinetic Characteristics between the Cross-Step and Chasse Step Footwork During Stroke in Table Tennis
7.1. Upon comparing the ground reaction force between the cross-Step and chasse Step footwork [1], the posterior ground reaction force of the cross-step footwork was significantly larger [2] than that of the chasse step footwork [3]. 
7.1.1. LAB MEDIA: Figure 2.
7.1.2. [bookmark: _Hlk68693034][bookmark: _Hlk68098449]LAB MEDIA: Figure 2. Video Editor: Emphasize the light grey bar for ‘Posterior’
7.1.3. LAB MEDIA: Figure 2. Video Editor: Emphasize the dark grey bar for ‘Posterior’

7.2. However, the lateral ground reaction force of cross-step footwork was significantly lower [1] than that of the chasse step footwork [2].
7.2.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the light grey bar for ‘Lateral’
7.2.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the dark grey bar for ‘Lateral’

7.3. Additionally, the vertical ground reaction force of the cross-step footwork was significantly lower [1] than that of the chasse step footwork [2]. No differences were observed between the medial [3] or anterior ground reaction forces between the cross-step and the chasse step footwork during stroke in table tennis [4].
7.3.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the light grey bar for ‘Vertical’
7.3.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the dark grey bar for ‘Vertical’
7.3.3. LAB MEDIA: Figure 2. Video Editor: Emphasize both bars for ‘Medial’
7.3.4. LAB MEDIA: Figure 2. Video Editor: Emphasize both bars for ‘Anterior’



Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

8.1. [bookmark: _Hlk75958792]Huiyu Zhou: The key steps are to intercept the motion interval accurately and divide the motion phase.
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 6.2.1

8.2. [bookmark: _Hlk75958806]Huiyu Zhou: By combining this method with the insole-type pressure measuring system, the relationship between the dynamic characteristics of each area of the sole and the ground reaction force can be understood.
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
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