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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO

2. Does your protocol include software usage? YES
[bookmark: _GoBack]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? 
Steps 4.2-4.4

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Steps 3.7-3.8
5. Will the filming need to take place in multiple locations? NO 


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.

1.1. Todd E. Hudson: Eye movements paint us a picture of cerebral function.  Studies focused on motor function very often leverage visual guidance as a core pillar of the paradigm without a protocol in place to analyze eye movements concurrently [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Todd E. Hudson:  This method enables three-dimensional eye-hand coordination recordings to assess eye and hand impairment in visually guided saccade-to-reach tasks in subjects with chronic middle cerebral artery (MCA) stroke and compare them to healthy controls [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


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

1.3. John-Ross Rizzo:  The objective analysis of eye movements and the characterization of motor control have been proven to assist in disease detection, monitoring, and prognosis in the setting of brain injury – thus serving as techniques to monitor physiologic phenotype. Here, we combine the biomarker potential for a maximized effect [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.4. John-Ross Rizzo: Demonstrating the procedure will be Dr. Mahya Beheshti, a Post-doc research fellow from my laboratory.
 
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at New York University’s School of Medicine. 



Section - Protocol
2. Neurological Exam
2.1. Begin by greeting the participant and escorting the participant into the testing room [1]. Then, briefly explain the exam and experimental task [2].
2.1.1. WIDE: Talent shakes hand with the participant and escorts them to the testing room.
2.1.2. MED: Talent speaks to participant. Participant nods head ‘yes’ in understanding. 
2.2. Start the exam by asking the participant to follow the researcher’s finger with their eyes while keeping their head in one position [1].
2.2.1. MED: Talent stands in front of the participant and has them follow the talents finger with their eyes, keeping their head still. 
2.3. Then, draw an imaginary H letter in front of them and make sure that the finger moves far enough out and up/down, assessing center, up, down, left, right, down/left, down/right, up/left, and up/right [1]. 
2.3.1. MED: Talen draws imaginary H letter in front of them and make sure that the finger moves far enough out and up/down, assessing center, then up, down, left, right, down/left, down/right, up/left, and up/right. Show each direction slowly as they occur. 
2.4. Next, assess smooth pursuit by asking the participant to follow and maintain their gaze on a pencil moving slowly back and forth in horizontal and vertical directions through their visual field [1-TXT]
2.4.1. MED: Talent holds pencil and sweeps it across back and forth in a horizontal and vertical direction.  
TEXT: Repeat sweeping motion three times

2.5. Following that, assess saccades by asking the participant to look as fast as possible between a pencil and a pen that are placed 24 inches apart [1-TXT].

2.5.1. MED: Participant looks quickly between a pencil and pen. 
TEXT: Repeat three times horizontally and vertically
2.6. Next, ask the participant to fixate on an object as it moves slowly towards to their eyes to assess convergence, centering the target, a pencil, on the bridge of their nose [1].
2.6.1. MED: Talent holds pencil in front of participant and moves it slowly towards to their eyes.
2.7. Following this procedure, asses divergence by bringing the same target from the nose back out to the starting position [1]. 
2.7.1. MED: Talent holds pencil in front of participant and moves it slowly away from their eyes.
2.8. Finally, ask the participant to cover one eye and look at the researcher’s nose [1]. Move the hand out of the participant’s visual field and then bring it in [2], then wag a finger slowly and ask the participant to let them know when the hand comes back into view [3-TXT].
2.8.1. MED: Participant covers one eye.
2.8.2. MED: Talent moves their hand out of the participant’s visual field and then brings it in. 
2.8.3. MED: Talent speaks to participant as they wag their finger slowly. Participant nods yes, when it is in field of view. 
TEXT: Repeat for upper left, upper right, lower left, and lower right quadrants. 

3. Eye-tracker & Motion Sensor Setup
3.1. Begin by seating the participant in a height-adjustable chair at the table with the computer display [1].
3.1.1. WIDE: Talent escorts participant in, and they sit at the table. 
3.2. Position the participant 60 cm away from the display monitor [1].
3.2.1. MED: Participant scoots close to the table. Talent adjusts the distance of the chair from the table. 
3.3. Next, fix the motion sensor to the distal aspect of the index finger of the hand on the arm that will be tested [1-TXT].
3.3.1. MED: Talent places motion sensor onto participant’s index finger.
TEXT: Dominant arms for controls, and both arms in participants with stroke
3.4. Place the eye tracker on the participants’ head [1] and adjust the tightness and position of the headband so that the front pad is in the center of the forehead and the side pads above the participant’s ears [2].
3.4.1. MED: Talent places eye tracker on head.
3.4.2. MED: Talent adjusts the headband knobs, so that the front pad is in the center of the forehead.
3.5. Make sure that the headband camera is in the center of the forehead and over the bridge of the nose [1]. Ask the participant to raise their eyebrows, and if the headband moves, refit it higher or lower on the forehead [2]. 
3.5.1. MED: Talent makes sure headband camera is in the center of the forehead and over the bridge of the nose.
3.5.2. CU: Participant raises eyebrows a few times. 
3.6. Next, to adjust the camera and corneal illuminator position, ask the participants to look at the display monitor [1].  From the camera screen, select the head camera image, and verify that it shows four large spots from the IR markers that are positioned in the center of the head camera image [2]. 
3.6.1. MED: Show participant sitting in front of display monitor. 
3.6.2. MED-over-shoulder:  Show talent looking at camera screen, where they select the head camera image. Show the 4 large spots on the screen, if possible. 

3.7. Then, from the camera setup screen, select one eye at the time [1].  Adjust the two eye cameras by lowering and raising the eye camera handle till the pupil of the eye is in the center of the camera image [2]. 

3.7.1. MED-over-shoulder:  Show talent viewing the camera setup screen, with one eye in view.

3.7.2. MED: Talent adjusts the eye camera by lowering it. Show pupil of eye in the center of the camera image on screen. 
3.8. Focus the eye camera by rotating the lens holder [1-TXT] and set the pupil threshold by pressing the Auto Threshold button on the camera setup screen [2].

3.8.1. MED: Rotate the lens holder. 
TEXT: Perform the same adjustment for the other eye.

3.8.2. MED-over shoulder: Press auto threshold button on the camera setup screen. 

3.9. Next, calibrate the limb tracker using a 9-point calibration by having the participant place their sensor attached finger on the tabletop locations as displayed on the screen [1].

3.9.1. MED: Participant places sensor finger on the tabletop on locations as displayed on the screen.

3.10. Finally, calibrate the eye tracker by having the participant look at the calibration target that appears as a blue dot and maintain fixation until the next dot appears on the screen [1]. 

3.10.1. MED-over shoulder; Show participant looking at screen with blue dots appearing in different locations. 

4. Experimental Task 
4.1. At the outset of the experimental task, begin with a familiarization block by asking the participant to move their finger onto the start circle on the screen [1] with the finger-indicator dot  for 150 ms [2], while fixating the start position on the screen until the target appears and they hear a beep sound [3].
4.1.1. MED: Participant moves their finger near the start position. 
4.1.2. CU: Finger covers red dot. 
4.1.3. MED-over shoulder: Participant looks at screen until the target appears.
4.2. Then, instruct the participant to move both their eyes and fingertip quickly and accurately to the designated target as they hear the beep sound [1].
4.2.1. MED: Participant moves fingertip to the target. 

4.3. Ask the participant to touch the tabletop location at the position of the virtual target as displayed on the screen by lifting the hand and finger and re-connecting the fingertip and tabletop [1]. 

4.3.1. MED: Participant touches tabletop location of target. Make sure the life their hand and re-connect with tablet top, and not drag hand.
4.4. Finally, have the participant perform a series of familiarization trials before starting data acquisition, followed by a series of look and reach trials [1-TXT].
4.4.1. MED: Participant completing a few look and reach trials. 
TEXT: 76 total trials; Controls = use dominant hand; Stroke participant =  use both hands





Section – Results
5. Results: Stroke participants make primary saccades earlier than controls.  
5.1. Results indicated that stroke participants made initial saccades significantly earlier in both less-affected and more-affected sides, comparing to healthy control participants [1]. There were no significant differences between control reach onsets and less-affected or more-affected reach onsets in stroke participants [2].
5.1.1. LAB MEDIA: Figure 2. Video editor: Highlight 2 blue circles for both stroke rows. Highlight both ‘stroke’ labels on the y-axis. 
5.1.2. LAB MEDIA: Figure 2. Video editor: Highlight 3 beige circles for both stroke rows and controls.
5.2. Healthy controls in 90% of trials made a single saccade and sustained fixation at the target until they completed the reach [1]. In sharp contrast, this pattern was generated in 50% of trials for those with stroke and the remainder made multiple saccades [2].
5.2.1. LAB MEDIA: Figure 3. Video editor: Highlight the y-axis label. Highlight the first column in the ‘controls’ graph. Add label ‘90%’ above the column. 
5.2.2. LAB MEDIA: Figure 3. Video editor: Highlight the first column in the ‘stroke’ graph. Add label ‘50%’ above the first column. Then, when ‘remainder’ is mentioned highlight the next columns of data one after another from x = 1 to 6. 
5.3. Lastly, stroke participants had increased reach errors in both less affected and more affected hands relative to healthy controls [1]. Along with the increase in reach errors, saccade endpoint errors increased greatly [2].
5.3.1. LAB MEDIA: Figure 5. Video editor: Highlight 2 beige stroke columns for less and more affected. 
5.3.2. LAB MEDIA: Figure 5. Video editor: Highlight 2 blue stroke columns for less and more affected. 



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

6.1. Mahya Beheshti:  Make sure the participant moves their eyes and fingertip as quickly and accurately as possible to the designated target as they hear the beep sound. Also, ensure that they make reach by lifting their hand and not dragging on the table [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video editor: This shot goes with steps 4.2-4.4.
6.2. Mahya Beheshti: The Nine Hole Peg Test and Box and Blocks Test are functional assessments that can be leveraged for correlational analyses [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

6.3. John-Ross Rizzo: Deficits in eye and hand movement control and compensation or recovery in response to these impairments is an area rife with scientific opportunity. Once further characterized, eye-hand coordination will be capable of shedding light on multiple applications and motivate further studies to understand its full implications for functional movement control, translating mechanistic insight into clinical knowledge [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

6.4. John-Ross Rizzo: Motion tracker works with an electromagnetic source, so necessary precautions should be taken in pregnant subjects or subjects with electrical implants like pacemakers [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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