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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO
C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.6, 2.8, 2.10
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Step 2.10
E.  Will the filming need to take place in multiple locations? NO
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
(AUTHORS: Please memorize the interview statements prior to filming)

A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this protocol is to introduce the application of a bouncing ball with a uniformly varying velocity in a metronome synchronization task. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Xiang Wu: This method can help answer key questions in the field of sensorimotor synchronization and timing processing, such as whether sensorimotor synchronization is modality-specific. 
1.2. Xiang Wu: The main advantage of this technique is that synchronization of the introduced visual bouncing ball is comparable to synchronization of auditory tones.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Yingyu Huang: Demonstrating the procedure will be Liying Zhan, a grad student from my laboratory. (Add additional mention of demonstrators as necessary).  

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Institutional Review Board of Psychology Department of Sun Yat-Sen University.

Protocol: (read by voice talent at JoVE)
2. Synchronization Procedure
2.1. Begin by asking the subject to sit in front of a computer screen with a 60-cm viewing distance [1-WIDE], and have them put on a headset [2-MED]. 
2.1.1. Talent directs subject to sit in front of the computer screen.
2.1.2. Subjects puts on a headset. 
2.2. Provide the subject with a written informed consent form to sign [1-MED], followed by the experimental instructions explaining the metronome synchronization task [2-MED-over shoulder].

2.2.1. Talent hands the subject the informed consent.

2.2.2. Show subject reading the instructions. 
2.3. Next, open the experimental software on the computer [1-MED-over shoulder].
2.3.1. Talent starts the software on the computer.  

2.4. Start a practice session to allow the subject to become familiar with the different 600-ms inter-onset interval, or IOI, sequences [1-MED-over shoulder-TXT].  

2.4.1. Talent starts a practice session on the screen, then steps away to let the subject complete it. TEXT: Sequences = AT: Auditory tones; VF: Visual Flashes; VB: Visual Bouncing Ball
2.5. After the subject has completed the practice trials, instruct them that the  experimental session will begin next [1-MED-TXT]. 

2.5.1. Talent speaking to the subject. TEXT: Counterbalance the orders of IOI types and sequence types among subjects.
2.6. Next, type "Bouncingball_run” (pronounced bouncing ball underscore run) with the AT parameters in the command window [1-MED-over shoulder-TXT], and then press the ‘Enter’ key to begin the 600 ms IOI AT (pronounced i-o-i a-t) sequence [2-CU]. 
2.6.1. Show talent typing “Bouncingball_run('AT', 600, 53.1, 29.8, 1)” in the command window. TEXT: Bouncingball_run('AT', 600, 53.1, 29.8, 1)

2.6.2. Talent presses the enter key on the keyboard. 

2.7. Watch the subject tap on a keyboard key using the index finger in synchrony with the tones in the AT sequence [1-MED-over shoulder/LM].
2.7.1. Show subject completing AT sequence: Should tap on keyboard at the same time a tone is played. [Video editor: Insert the tone file: 56205_Wu_AT600msIOI.wav]
2.8. Next, type "Bouncingball_run" with the VF parameters in the command window and then press the ‘Enter’ key to begin the 600 ms IOI VF (pronounced i-o-i v-f) sequence [1-MED-TXT].
2.8.1. Show talent typing "Bouncingball_run('VF', 600, 53.1, 29.8, 1)" in the command window. TEXT: "Bouncingball_run('VF', 600, 53.1, 29.8, 1)"

2.9. Watch the subject tap on a keyboard key using the index finger in synchrony with the flashing balls [1-MED-over shoulder].
2.9.1. [Multiple shots] Show subject completing VF sequence: Should tap on keyboard at the same time a the balls flash on the screen.
2.10. Lastly, type "Bouncingball_run" with the VB parameters in the command window and then press the ‘Enter’ key to begin the 600 ms IOI VB sequence [1-MED-over shoulder-TXT].

2.10.1. Show talent typing "Bouncingball_run('VB', 600, 53.1, 29.8, 1)" in the command window. TEXT: "Bouncingball_run('VB', 600, 53.1, 29.8, 1)"

2.11. Watch the subject tap on a keyboard key using the index finger in synchrony with the moments when the bouncing ball moves to the lowest position, or touches the bar [1-MED-over shoulder-TXT].
2.11.1. Show subject completing VB sequence: Should tap on keyboard at the same time the ball moves to the lowest position. 
2.12. Finally, repeat each of the AT, VF, and VB sequences with a 900 ms IOI [1-MED-over shoulder].  After the subject has completed the experiment, thank them for their time and escort them out of the testing room [2-WIDE]. 

2.12.1. Show different angle of shot 2.9.1.

2.12.2. Talent shakes the subject’s hand and escorts them out of the room. 
3. Results: Synchronization of moving visual stimuli more stable than visual flashes
3.1. The results from this experiment indicated that for both 600-ms and 900-ms IOIs, the synchronization of the bouncing ball was much more stable than synchronization of visual flashes [1-LM]. 
3.1.1. 56205_Wu_Figure.tif: Highlight 600-ms and 900-ms on x-axis when mentioned in the VO. Then, highlight the two VB columns. Put a box around the VF columns when ‘visual’ is mentioned to show comparison. 

3.2. Further, the stability of the bouncing ball was not less stable than synchronization of auditory tones [1-LM].
3.2.1. 56205_Wu_Figure.tif:: Then, highlight the two VB columns. Put a box around the AT columns when ‘auditory’ is mentioned to show comparison.
4. Conclusion (said by authors on camera)
4.1. Junkai Yang: While attempting this procedure, it’s important to remember that the usage of the bouncing ball should be limited for IOIs longer than 300 ms, because the bouncing ball with a 300-ms IOI is unnaturally fast to tap with.
4.2. Li Gu: After its development, this technique paved the way for researchers in the field of sensorimotor synchronization and visual timing processing to explore the coordination of timing in sensory and motor cortices.

4.3. Yingyu Huang: After watching this video, you should have a good understanding of how to carry out the synchronization task by employing the bouncing ball with a uniformly varying velocity.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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.  

Insert your media filenames here.
5.1 56205_Figure2.tif - Synchronization stability (R) for the AT, VF, and VB sequences of 600-ms and 900-ms IOIs.
5.2 56205_AT600msIOI.wav - the AT sequence with 600-ms IOI.
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 are included in the email accompanying the finalized script.
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