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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate 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 the requested screen captured files to your project page as .mov, .avi, or .mp4 files to your project page as soon as possible.
We have uploaded requested screen captures. We also uploaded a screen recording of one entire test from beginning to the end. The demo can help you understand how a test is done.
3. Which steps from the protocol section below are the most visually important? 
2.3., 2.4., 3.3., 3.4., 4.2.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5.1.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Kevin Houston: The mobile app that we have developed can be used to measure strabismus for research or for clinical use [1].  

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

1.2. Kevin Houston: This method facilitates an easy strabismus measurement, which currently requires extensive training and experience, to be performed using only a standard phone camera and the app software [1].

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

Introduction of Demonstrator (Said by you on camera):

1.3. Kevin Houston: Demonstrating the procedure will be Gang Luo, who led the technical development of the app [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. 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)

1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Mass Eye and Ear Infirmary.


Section - Protocol
2. Tropia (Manifest Strabismus) Measurement: Near Fixation
2.1. To measure tropia with a single snapshot in with a near fixation, launch the app [1] and set the mode to No Cover [2].
2.1.1. WIDE: Talent launching app
2.1.2. SCREEN: step_15

2.2. Select Near [1] and position the phone in a landscape orientation about 40 centimeters from the Patient at eye level [2-TXT] with the rear-camera facing the Patient [3].

2.2.1. SCREEN: step2.2_1
2.2.2. Side view Talent positioning phone near Patient TEXT: App can compensate for different distances
2.2.3. Shot of rear camera facing Patient/being adjusted so rear camera faces Patient

2.3. Instruct the Patient to fixate on the flash light, which should off at this point [1].

2.3.1. Talent indicating flash light with finger Videographer: Important step

2.4. For tests requiring a precise accommodation, paste a fixation target on the back of the phone directly below or above the flashlight [1-TXT].

2.4.1. Target being pasted Videographer: Important step TEXT: i.e., when screening for accommodative esotropia

2.5. When the Patient confirms they are fixating, press the round button to take a snapshot to be analyzed by the app [1].

2.5.1. SCREEN: step2.3_2.mp4

2.6. When the analysis is complete, the app will show the detected limbus boundary, the center of the eye, and the location of the corneal reflection [1]. 

2.6.1. SCREEN: steo2.6_3 Video Editor: please emphasize green circle w/ limbus boundary, green + w/ center of the eye, red circle w/ location of corneal reflection

2.7. After verifying that these features have been detected without obvious errors, observe the measurements related to the eye alignment [1].

2.7.1. SCREEN: step6.1_11

2.8. Then press the Save button to save the current test in the phone [1] or press the back-arrow button to retest [2].

2.8.1. Save being pressed
2.8.2. Back arrow being pressed

3. Intermittent Strabismus or Phoria Measurement with Cover Test: Far Fixation

3.1. To measure intermittent ocular misalignment for far fixation, in the app [1], set the mode to cover test and select Far [2].

3.1.1. WIDE: Talent launching app
3.1.2. SCREEN: step_12

3.2. Hold the phone in a landscape orientation about 40 centimeters from the Patient at eye level with the flash camera positioned between the Patient’s eyes [1].

3.2.1. Talent positioning phone

3.3. Instruct the Patient to look just above the phone to a target about 6 meters away [1].

3.3.1. Talent instructing Patient to look up and at target Videographer: Important step

3.4. Have the Patient cover one eye [1] and press the round button. The app will begin the detection [2].

3.4.1. Talent covering Patient eye Videographer: Important step
3.4.2. SCREEN: step5.7_6.mp4: 00:00-00:03

3.5. While making sure that the Patient is fixating properly, have them quickly remove the occlusion. The app will automatically take a picture as soon as the occlusion is removed [1].

3.5.1. SCREEN: step5.7_6.mp4: 00:03-00:005 

3.6. When the analysis is complete, the app will show the detected limbus boundary, the center of the eye, and the location of the corneal reflection [1].

3.6.1. SCREEN: step5.8_7 Video Editor: please emphasize green circle w/ limbus boundary, green + w/ center of the eye, red circle w/ location of corneal reflection

3.7. After verifying that these features are detected without obvious errors, review the measurement outcomes for the eye alignment in prism diopters [1] before saving the data or repeating the test [2].

3.7.1. Use 3.7.1. Video Editor: please emphasize measurements
3.7.2. SCREEN: step5.9_8

4. Kappa Angle Measurement

4.1. For angle kappa measurement, in the app [1], and select Measure kappa angle [2].

4.1.1. WIDE: Talent launching app
4.1.2. SCREEN: step_13

4.2. Position the phone in a landscape orientation about 40 centimeters from the Patient at eye level [1] and instruct the Patient to use the eye to be tested to fixate on the flash light [2], while covering the other eye [3].

4.2.1. Talent positioning phone
4.2.2. Talent indicating flash light Videographer: Important step
4.2.3. Talent covering Patient eye

4.3. While making sure the Patient is fixating properly, tap the round button to take a snapshot, which will be analyzed by the app [1].

4.3.1. SCREEN: step_14

4.4. When the analysis is complete, the app will show the detected limbus boundary, the center of the eye, and the location of the corneal reflection [1].

4.4.1. SCREEN: step6.6_10 step6.6_16 Video Editor: please emphasize green circle w/ limbus boundary, green + w/ center of the eye, red circle w/ location of corneal reflection

4.5. After verifying that these features are detected without obvious errors, view the measurement outcomes for kappa angle in degrees [1].

4.5.1. SCREEN: step6.6_10 step6.6_16 Video Editor: please emphasize Kappa Angle and Reflection measurements



Section – Results
5. Results: Representative Ocular Alignment Evaluation
5.1. In the app interface, users can choose to perform a cover test [1] or to measure a patient with both eyes fixated at a target simultaneously at either a near or far fixation distance [2].
5.1.1. LAB MEDIA: Figure 1 Video Editor: please emphasize Cover test option text and button
5.1.2. LAB MEDIA: Figure 1 Video Editor: please emphasize Near or far fixation text and button
5.2. In this representative analysis [1], the limbus boundaries of the two eyes [2] and the corneal reflection of the flash light were detected correctly [3], suggesting that the ocular alignment measure is not subject to image analysis error [4].
5.2.1. LAB MEDIA: Figure 2
5.2.2. LAB MEDIA: Figure 2 Video Editor: please emphasize green circles
5.2.3. LAB MEDIA: Figure 2 Video Editor: please emphasize red circles
5.2.4. LAB MEDIA: Figure 2 Video Editor: please emphasize HOR 18.5 delta text
5.3. In this particular case, the patient had left exotropia, as is obvious from the larger corneal reflection offset in the left eye [1].
5.3.1. LAB MEDIA: Figure 2 Video Editor: please emphasize corneal reflection offset in left eye
5.4. The app did not report which eye was deviated [1], however, because in cases of a small strabismus angle and unknown kappa angle [2], it would be unreliable for the app to determine the deviated eye [3].
5.4.1. LAB MEDIA: Figure 2
5.4.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Strabismus Angle and HOR 18.5 delta text
5.4.3. LAB MEDIA: Figure 2
5.5. For comparison, here an example without strabismus is shown [1].
5.5.1. LAB MEDIA: Figures 2 and 3 Video Editor: please emphasize green circles and/or green + in eyes of Figure 3
5.6. In this analysis, erroneous limbus detection can be observed [1]. While the detection of the corneal reflection is correct [2], the green circle clearly does not match the limbus boundary, indicating that the test should be repeated [3].
5.6.1. LAB MEDIA: Figure 4
5.6.2. LAB MEDIA: Figure 4 Video Editor: please emphasize red circle
5.6.3. LAB MEDIA: Figure 4 Video Editor: please emphasize green circle
5.7. In this analysis of 14 subjects [1], 10 subjects exhibited exotropia [2] and 4 subjects presented with esotropia [3].
5.7.1. LAB MEDIA: Figure 5
5.7.2. LAB MEDIA: Figure 5 Video Editor: please emphasize data points in bottom left quadrant 
5.7.3. LAB MEDIA: Figure 5 Video Editor: please emphasize data points in top right quadrant
5.8. Linear regression analysis revealed that the app measurements of the strabismus angles were consistent with clinical cover test measurements [1].
5.8.1. LAB MEDIA: Figure 5 Video Editor: please emphasize dotted red line

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. [bookmark: _GoBack]Gang Luo: When using the app, it is important to set the cover test and fixation buttons correctly for each specific test and to check if the eye feature detection is correct [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Gang Luo: This app only allows strabismus measurement and doesn’t give a diagnosis. Clinicians will need to combine the ocular alignment measurement with other vision measurements to make a diagnosis [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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