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A. Microscopy: Does your protocol involve video microscopy? N
B. 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. 
Please upload your screen captured files through to your submission folder.
C. Which steps of from the protocol section below will viewers benefit most from having filmed?

2.1., 2.2., 2.8., 2.9.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.9., 2.10.
E. Will the filming need to take place in multiple locations? N

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Ping Huang: This method can help answer key questions in the Sports Biomechanics field about the lunge performance of badminton players. 
1.2. Ping Huang: The main advantage of this technique is that it reproduces actual badminton movements, so the data is highly reliable.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Lin Fu: The implications of this technique extend toward the therapy of sports injuries, because changes in the joint turnover angle while playing badminton are likely to result in injury.  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving human subjects have been approved by the Ethics Committee of the Faculty of Sports Science in Ningbo University.
Protocol: (read by voice talent at JoVE)
2. Subject Preparation

2.1. On the day of the evaluation, have the Subject wear a T-shirt and tight shorts [1-WIDE] and the same brand of badminton shoes as the rest of the Subjects in the study [2-MED].

2.1.1. Subject enters lab wearing T-shirt and tight shorts, Talent greets Subject/shakes Subject’s hand or similar

2.1.2. Talent putting on badminton shoes

2.2. Measure the Subject’s height in millimeters and weight in kilograms [1-MED], as well as the length of both the left and right legs in millimeters from the superior iliac spine to the ankle internal condyle [2-CU], the knee widths in millimeters from the medial to the lateral knee condyle [3-CU], and the ankle widths in millimeters from the medial to the lateral ankle condyle [4-CU].

2.2.1. Talent measuring height of Subject while Subject is on scale if possible or just one measurement being taken

2.2.2. Length of leg from iliac spine to ankle condyle

2.2.3. Knee width being measured from medial to lateral condyle

2.2.4. Ankle width being measured from medial to lateral condyle

2.3. Palpate to identify the anatomical landmarks [1-MED] and shave any body hair as needed [2-CU] followed by disinfection with alcohol [3-CU].

2.3.1. Talent palpating one landmark

2.3.2. Hair being shaved

2.3.3. Skin being wiped

2.4. Then mark the skin over the anatomical bony landmarks [1-CU] and paste the 8 markers on the identified areas on each leg [2-CU-TXT].

2.4.1. At least one landmark being marked 

2.4.2. Marker being placed (TEXT: i.e., ASI, PSI, THIS, KNE, TIB, ANK, HEE, TOE)
2.5. When all of the markers have been placed, ask the Subject to perform a right forward lunge naturally [1-MED] to make sure that the markers on their lower limbs are captured by the cameras [2-MED].

2.5.1. Subject lunging

2.5.2. Talent watching lower limbs being captured in camera on computer screen or similar

2.6. Have the Subject continue to perform the right forward lunge at a comfortable low speed in the simulated court until they can perform the movement steadily [1-MED]. 

2.6.1. Subject doing some slow lunges

2.7. After having the Subject perform some auxiliary exercises to warm up [1-MED], ask the Subject to perform the right forward lunge at a comfortable high speed in the simulated court until they can perform the movement steadily at this speed [2-MED]. 
2.7.1. Talent indicating Subject to do warm up exercises

2.7.2. Subject doing some fast lunges

2.8. Next, ask the Subject to put their right leg in the designated area [1-CU] and underhand strike the shuttlecock [1-CU].

2.8.1. Leg being placed in designated area. NOTE: Authors indicated that a shot here was not filmed well, most likely they’re talking about 2.8.2 because it looks like they deleted it.
2.9. Then instruct the Subject to perform a maximal right forward lunge from the start position and underhand strike the shuttlecock to the backcourt [1-MED] while making sure that their right foot naturally steps on and fully contacts the force platform as they pass [2-CU] before returning to the start position [3-MED].

2.9.1. Subject lunging and striking shuttlecock (Videographer: Can split action into separate shots as necessary)

2.9.2. Shot of lower leg and foot as foot steps on/fully contacts platform

2.9.3. Subject returns to start position

3. Static Calibration and Dynamic Trials

3.1. For static calibration, open the “Data Management” program to create a new database [1-WIDE] and select the Location for saving the data file [2-SCREEN].

3.1.1. Talent at computer, opening Data Management, with monitor visible in frame

3.1.2. *To be provided by Authors: Location being selected

3.2. Enter the name of the new file and select “Based on” and “Clinical template” [1-SCREEN].

3.2.1. *To be provided by Authors: Name being entered, then Based on and Clinical template being selected

3.3. Click “Create”, select the Subject’s name, and click “Open” [1-SCREEN]. 

3.3.1. *To be provided by Authors: Create being clicked, then name being selected, then open being clicked

3.4. To create a new session with the Subject’s information, click “New patient classification”, “New patient”, and “New session” [1-SCREEN]. 

3.4.1. *To be provided by Authors: New patient classification, then New patient and New session being clicked

3.5. At the beginning of the trials, select “Session” to capture the data and return to the Nexus pane [1-SCREEN].

3.5.1. *To be provided by Authors: Session being selected, then Nexus pane being selected/opened

3.6. Click “Subjects” and “New subject”, renaming the trials as necessary [1-SCREEN].

3.6.1. *To be provided by Authors: Subject and New subject being clicked, then trial being renamed

3.7. Click “Go Live” and select “Split horizontally” and “Graph” to view the Trajectory Count [1-SCREEN].

3.7.1. *To be provided by Authors: Go Live being clicked, then Split horizontally and Graph being clicked/Trajectory Count appearing

3.8. Then check that the number of the markers is 16, that there is no unwanted light pollution, and that all of the markers have been captured [1-SCREEN].

3.8.1. *To be provided by Authors: Shot of number of markers, no light pollution, and all markers in frame (Video Editor: please emphasize markers, lack of light pollution, and markers in frame as possible)

3.9. If all of the markers in view, in the “Subject Preparation” window, select “Subject Capture” and click “Start” to begin capturing the static data [1-SCREEN], having the Subject remain still until 200 frames of images have been captured [2-MED].

3.9.1. *To be provided by Authors: Subject Preparation window being selected/opened if necessary, Subject Capture being selected, then Start being clicked

3.9.2. Shot of Subject maintaining still position

3.10. Then click “Stop” and “Run” to reconstruct the pipeline for constructing the marker data [1-SCREEN].

3.10.1.  *To be provided by Authors: Stop and Run being clicked

3.11. Select “Label” and apply the appropriate labels to the corresponding markers in the markers list. [1-SCREEN].

3.11.1.  *To be provided by Authors: Label being selected, then label(s) being applied

3.12. When all of the labels have been applied, click “Save” [1-SCREEN] and press the Escape key to exit [2-CU].

3.12.1.  *To be provided by Authors: Save being clicked

3.12.2. Escape key being pressed

3.13. Click “Subject Preparation” and select the “Static plugin gait” in the Subject calibration drop-down menu [1-SCREEN].

3.13.1.  *To be provided by Authors: Subject Preparation being clicked, then menu being opened and Static plugin gait being selected 

3.14. Click “Option” in the newly-displayed Frame range window and select “Left foot” and “Right foot” in the pop-up window. 

3.14.1.  *To be provided by Authors: Option being clicked, then Left foot and Right foot being selected

3.15. Then click “Start” and “Save”.

3.15.1.  *To be provided by Authors: Start and Save being clicked

3.16. To start the dynamic trials, have the Subject return to the start position [1-MED] and click “Go Live” and “Capture” [2-MED-over the shoulder].

3.16.1.  Subject returning to start position

3.16.2.  Talent at computer, clicking Go Live and Capture, with monitor visible in frame

3.17. Set the “Trial Type” and the “Session in order” and enter trial name [1-SCREEN-TXT].

3.17.1.  *To be provided by Authors: Trial Type being set, then Session in order being set, then trial name being entered (TEXT: Optional: Enter trial description)

3.18. Click “Start” to begin capturing [1-SCREEN] and have the Subject first perform a fast, right forward lunge six times [2-MED] with the last step hitting the force plate each time [3-CU-TXT].

3.18.1.  *To be provided by Authors: Start being clicked

3.18.2.  Subject performing fast lunge(s)

3.18.3.  Plate being stepped on (TEXT: Reattach any shifted/dropped markers and recapture as necessary)

3.19. After a 2-minute break [1-MED], have the Subject perform 6 lunges naturally [2-MED].

3.19.1.  Subject taking a drink of water or wiping their forehead or similar “break” action

3.19.2.  Subject performing natural lunge(s)

3.20. After another 2-minute break, have the Subject perform 6 maximal right forward lunges [1-MED] before returning to the start position [2-MED] and click “Stop” to end the data capture [3-SCREEN].

3.20.1.  Subject performing maximal right forward lunge(s)

3.20.2.  Subject returning to start position

3.20.3.   *To be provided by Authors: Stop being clicked
4. Results: Representative Biomechanical Analyses of Professional Badminton Player Lunge Performances 
4.1. In this study, no significant difference was observed in the mean vertical ground reaction force of the initial impact peak [1-LM], secondary impact peak [2-LM], and weight acceptance phases of the evaluation between the professional and amateur badminton players [3-LM].

4.1.1. Figure 2.tif: JoVE Video Editor: please emphasize data lines at point I in both graphs

4.1.2. Figure 2.tif: JoVE Video Editor: please emphasize data lines at point II in both graphs

4.1.3. Figure 2.tif: JoVE Video Editor: please emphasize data lines at point III in both graphs

4.2. The vertical ground reaction force of the professional players in the drive-off phase [1-LM] was markedly higher than that of the amateur players, however [2-LM].

4.2.1. Figure 2.tif: JoVE Video Editor: please emphasize data line at point IV in professional players graph

4.2.2. Figure 2.tif: JoVE Video Editor: please emphasize data line at point IV in amateur players graph

4.3. Results from independent t-tests revealed a greater range of movement in the ankle dorsiflexion and plantarflexion on the sagittal plane [1-LM], demonstrating a significant [2-LM] difference on the frontal and horizontal planes [3-LM].

4.3.1. Authors: please upload the graph from Figure 3A through the submission link as its own .ai or .psd file without the A label and with a “Sagittal plane” graph label: JoVE Video Editor: please emphasize black data bars

4.3.2. Authors: please upload the graph from Figures 3B and 3C through the submission link together in a new .ai or .psd file without the B or C labels or brackets and asterisks and with the appropriate “Frontal plate” and “Horizontal plane” labels: JoVE Video Editor: please add/emphasize bracket and asterisk over Ankle data bars in original Figure 3B

4.3.3. Figure 3BC: JoVE Video Editor: please add/emphasize bracket and asterisk over Ankle data bars in original Figure 3C

4.4. Further, a significant difference between the professional and amateur players in the external-internal rotation of the knee was observed on the horizontal plane [1-LM], with a larger range of movement also measured in the abduction-adduction on the frontal plane [2-LM] and in the flexion-extension on the sagittal plane [3-LM].

4.4.1. Figure 3BC: JoVE Video Editor: please add/emphasize bracket and asterisk over Knee data bars in original Figure 3C

4.4.2. Figure 3BC: JoVE Video Editor: please emphasize black knee data bar in original Figure 3B

4.4.3. Figure 3A: Video Editor: please black Knee data bar

4.5. The amateur players presented a smaller plantarflexion moment or a greater dorsiflexion moment in the four phases when performing a lunge [1-LM], while the professional players exhibited a greater eversion moment in the weight acceptance phase when performing a lunge [2-LM], with a smaller internal rotation moment or greater external rotation moment in the drive-off phase [3-LM].

4.5.1. Video Editor: please upload the graphs from Figure 4 together in a new .ai or .psd file without the brackets and asterisks: JoVE Video Editor: please emphasize grey data bars in Plantarflexion/Dorsiflexion graph

4.5.2. Figure 4: JoVE Video Editor: please add/emphasize bracket and asterisk in Eversion/Inversion graph

4.5.3. Figure 4: JoVE Video Editor: please emphasize black IV data bar in Eversion/Inversion graph

4.6. In addition, the professional players showed a greater extension moment in the knee in the secondary impact peak phase [1-LM] and a greater abduction moment in the initial impact peak [2-LM].

4.6.1. Video Editor: please upload the graphs from Figure 5 together in a new .ai or .psd file without the brackets and asterisks: JoVE Video Editor: please emphasize black II data bar in Abduction/Adduction graph

4.6.2. Figure 5: JoVE Video Editor: please add/emphasize asterisk and bracket in Abduction/Adduction graph
5. Conclusion (said by authors on camera):
5.1. Ping Huang: While attempting this procedure, it’s important to remember to pay attention to the continuity of the players' movements.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
4.1. Figure 2.tif - mean vertical ground reaction force (vGRF) (with standard deviation) pattern of badminton players at point I, II, III in the stance of lunge

4.2. Figure 2.tif - mean vertical ground reaction force (vGRF) (with standard deviation) pattern of badminton players at point Ⅳ in the stance of lunge

4.3. Figure 3.tif - the ROMs of ankle and knee joints on sagittal planes, frontal planes, and horizontal planes
4.4. Figure 3.tif - the ROMs of ankle and knee joints on sagittal planes, frontal planes, and horizontal planes

4.5. Figure 4.tif -  the mean values of ankle joint moment of landing posture on sagittal (plantar flexion/dorsiflexion), frontal (eversion/inversion), and horizontal (internal/external rotation) planes of the professional and amateur badminton players

4.6. Figure 5.tif - the mean values of knee joint moment of landing posture on sagittal (extension/flexion), frontal (abduction/adduction) , and horizontal  (internal rotation) planes of professional and amateur badminton players
 General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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