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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  
If Yes, can you record movies/images using your own microscope camera?
N/A  
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. 
N/A
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.).
N/A

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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?   No
If Yes, how far apart are the locations? N/A


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
N/A 


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: 14
Number of Shots: 43 (12 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 up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Justin Huber: My research explores precision rehabilitation of the upper limb using affordable tools such as videos, wearable sensors, and open-source AI. 

What are the most recent developments in your field of research?
1.2. N/A
What technologies are currently used to advance research in your field?
1.3. Justin Huber: AI technology, e.g computer vision, and sensor technology, e.g. videos and wearables, enable measurement of recovery more frequently and objectively.
What are the current experimental challenges?
1.4. N/A

CONCLUSION:

What significant findings have you established in your field?
1.5. Justin Huber:  For measuring upper limb biomechanics, the complex setups historically required may be greatly simplified using normal videos and computer vision.

What research gap are you addressing with your protocol?
1.6. N/A

What advantage does your protocol offer compared to other techniques?
1.7. N/A 
How will your findings advance research in your field?
1.8. Justin Huber:  By improving access to upper limb biomechanics, this work is expected to accelerate precision rehabilitation research and clinical translation. 
What new scientific questions have your results paved the way for?
1.9. N/A
What questions will future research focus on?
1.10. Justin Huber: Future research will focus on precise measurements of fine motor skills and development of biomechanical feedback interventions using computer vision.   

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


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. Workspace Setup
Demonstrator: Justin Huber, Alison Huber 


2.1. To begin, position an adjustable-height chair with a seatback so the subject can sit with palms resting face down on the table and the wrist crease aligned to the table edge [1]. Adjust the seat height to achieve approximately 90 degrees of flexion at both hips and knees [2]. Modify the table height so that the subject maintains an upright posture, with arms resting comfortably at the sides and elbows flexed at 90 degrees [3].
2.1.1. WIDE: Talent placing the adjustable chair at the table and positioning it so the subject’s wrists align with the table edge.
2.1.2. Talent adjusting the seat height to achieve 90-degree hip and knee flexion.
2.1.3. Talent modifying the table height until the subject’s elbows rest at 90 degrees with an upright posture.

2.2. Align the front edge of the placemat with the table edge directly in front of the subject [1]. Ensure that the target square box on the placemat is centered with respect to the subject’s midline [2].
2.2.1. Talent placing the placemat so its front edge aligns with the table’s front edge.
2.2.2. Talent adjusting the placemat so the square is centered with the subject’s midline.

2.3. Then, place a 250-milliliter plastic cup in the square box on the placemat, locating it 30 centimeters from the table edge and directly in front of the subject [1]. Fill the cup with 100 milliliters of drinking water [2].
2.3.1. Talent positioning a plastic cup in the square box on the placemat.
2.3.2. Talent filling the cup with 100 milliliters of water.

2.4. Now, position the stereo camera with a 4 millimeter focal length to capture a frontal overhead view of the subject and cup [1]. Adjust the camera position to ensure the target volume is fully visible [2].
2.4.1. Talent placing the stereo camera in front and above the subject to provide a clear overhead view.
2.4.2. Talent repositioning the camera.


3. Capturing Calibration Images
Demonstrator: Justin Huber, Alison Huber 

3.1. For calibration, open the calibration activity module by navigating to the web application dashboard and selecting the Calibration Activity Guide from the menu [1]. Before starting the recording [2], hold the checkerboard pattern at approximately chest level, perpendicular to the tabletop surface [3]. Initiate recording by clicking the Start Recording icon in the web application [4] [5].
3.1.1. SCREEN POPS UP: Show the web app interface. Navigate to the dashboard and click on the Calibration Activity Guide module.
3.1.2. SCREEN MINIMIZES.
3.1.3. Talent holding the checkerboard pattern at chest level, perpendicular to the tabletop.
3.1.4. SCREEN POP UP MAXIMIZES: Navigate through the module showing the calibration demo video and prompts for user input. Click the Start Recording icon on the calibration module interface.
3.1.5. SCREEN MINIMIZES.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible :
https://review.jove.com/account/file-uploader?src=21147528 

3.2. When cued to begin the calibration activity, move the checkerboard pattern forward toward the camera in a smooth and controlled manner [1]. Then reverse the motion and move the checkerboard pattern backward, away from the camera, maintaining smooth and controlled motion [2]. Repeat the forward and backward movement until image capture is complete [3].
3.2.1. Talent smoothly moving the checkerboard forward through the workspace toward the camera.
3.2.2. Talent reversing the checkerboard movement away from the camera.
3.2.3. Talent showing that the image capture is complete.

3.3. Review the recorded calibration video [1]. Ensure the entire checkerboard pattern remains visible throughout the video [2] and that the lighting provides clear visibility [3]. If the recording is unsatisfactory, click the Retry option to re-initiate the video recording for another attempt [4].
3.3.1. SCREEN POP UP MAXIMIZES: Show the recorded video playback window in the web application.
3.3.2. SCREEN: Confirm full visibility of the checkerboard pattern during playback.
3.3.3. SCREEN: Check for clear lighting and adequate visibility in the video.
3.3.4. SCREEN: ShowClick on the Retry button in the calibration module to restart the recording process.

3.4. Upon successful calibration, click the Save Calibration Images icon [1]. When the save prompt appears, choose the desired destination folder to store the calibration images [2].
3.4.1. SCREEN: Click the Save Calibration Images icon in the web application.
3.4.2. SCREEN: Show file explorer window prompting the user to select a folder for saving images.

3.5. After confirming the images have been saved, select Confirm Save to proceed [1] [2].
3.5.1. SCREEN: Click the Confirm Save button to finalize the calibration image saving process.
3.5.2. SCREEN POP UP CLOSES


4. Drinking Task Activity
Demonstrator: Justin Huber, Alison Huber 

4.1. Instruct the subject to use a specified hand—either right or left—for the initial recording [1]. Ask the subject to practice the drinking task activity to become familiar with the procedure [2].
4.1.1. Talent instructing the subject to use a designated hand.
4.1.2. Talent guiding the subject through a practice attempt of the drinking task.

4.2. Open the drinking task activity module by navigating to the dashboard menu of the web application and selecting the Drinking Task Activity Guide [1]. Before recording [2], inform the subject about the 3-second visual and audio countdown provided by the app, followed by a cue to begin the task [2]. Initiate the video recording by clicking the Start Recording icon and instruct the subject to perform the drinking task when cued [3] [4].
4.2.1. SCREEN POPS UP: Navigate to the web-app dashboard and click on the Drinking Task Activity Guide module.
4.2.2. SCREEN POP UP MINIMIZES.
4.2.3. Talent briefing the subject about which hand to use and about the 3-second countdown by making actions.
4.2.4. SCREEN POP UP MAXIMIZES: Navigate through the module showing the activity demo video, entries to prompts, and selection of hand laterality for trial.  Click the Start Recording icon., followed by the subject beginning the drinking task on cue.
4.2.5. SCREEN POP UP MINIMIZES.

4.3. When cued to begin the drinking task, the subject performs the activity using the specified hand [1]. The subject then returns the cup to the original outlined area and the hand to the original starting position [2]. 	Comment by Huber, Justin P.: Requesting to add one additional step narrated by JoVE (this step for the drinking task is analogous to step 3.2 for the calibration activity)
4.3.1. Subject performs the drinking task on cue.
4.3.2. Subject returns cup and hand to original positions.

4.4. Review the recorded video of the drinking task activity [1].
4.4.1. Talent playing the recorded video showing the subject performing the drinking task.

4.5. Ensure that the recorded video shows the subject’s face, torso, upper limbs, and the cup within all frames [1]. Verify that the subject completes the entire drinking task—picking up the cup, taking a sip, returning the cup to its original position, and moving their body and hands back to the start position [2]. If the video quality is unsatisfactory, click the Retry option [3]. To conduct additional trials with the same subject, select the Repeat Another Trial option [4] and continue recording [5] and reviewing new trials using the same instructions [6 ].
4.5.1. SCREEN POP UP MAXIMIZES: Playback of the recorded video showing full visibility of the subject and cup in all frames.
4.5.2. SCREEN: Subject performing the drinking task.
4.5.3. SCREEN: Click Show the Retry option in the web app interface.
4.5.4. SCREEN: Click the Repeat Another Trial button to initiate a new attempt.
4.5.5. SCREEN POP UP MINIMIZES
4.5.6. Shot of the subject perform the action.

4.6. After all desired trials have been recorded, select the Finished with all trials option to initiate video file saving [1]. In the Notes field, enter comments relevant to future data processing, analysis, or interpretation, then select Package and add Notes to proceed [2]. Click the Save Drinking Task Videos icon and choose a folder destination when the prompt appears [3]. Once the video file save is complete, click Confirm Save to finalize [4].
4.6.1. SCREEN POP UP MAXIMIZES: Click the Finished with all trials option on the web app interface.
4.6.2. SCREEN: Enter notes into the Notes field and select the Package and add Notes button.
4.6.3. SCREEN: Click the Save Drinking Task Videos icon and display the folder selection prompt.
4.6.4. SCREEN: Click the Confirm Save button to complete the saving process.


4.6.5. 

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: 75.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The computer vision workflow extracted three-dimensional pose data from two-dimensional videos by applying calibration [1], pose detection [2], lifting procedures [3], and smoothing filters [4].
5.1.1. LAB MEDIA: Figure 4A. 
5.1.2. LAB MEDIA: Figure 4C.
5.1.3. LAB MEDIA: Figure 4B.
5.1.4. LAB MEDIA: Figure 4D. 

5.2. Using the extracted 3D pose data, kinematic metrics were computed including number of movement units, trunk displacement, and movement time [1].
5.2.1. LAB MEDIA: Figure 4D. 

5.3. The wrist velocity profiles during the drinking task showed different numbers of movement units between the left [1] and right upper extremity in a subject with chronic post-stroke hemiparesis [2].
5.3.1. LAB MEDIA: Figure 5A. 
5.3.2. LAB MEDIA: Figure 5B. 


[bookmark: _Hlk215154137]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.1.2 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.1.2  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
1.2.2 SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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