[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 58459
Scriptwriter Name: Bridget Colvin
Project Page Link: http://www.jove.com/files_upload.php?src=17830043

Title: Combining Eye-tracking Data with an Analysis of Video Content from Free-Viewing a Video of a Walk in an Urban Park Environment

Authors and Affiliations: Marco Amati1,2, Chris McCarthy3, Ebadat Ghanbari Parmehr4, and Jodi Sita5 

1Dipartimento di Scienze Agro-Ambientali e Territoriali, Università degli Studi di Bari
2 Centre for Urban Research, Royal Melbourne Institute of Technology (RMIT University)
3School of Software and Electrical Engineering, Swinburne University of Technology 
4Faculty of Civil Engineering, Babol Noshirvani University of Technology
5School of Science, Australian Catholic University

Corresponding Author:
Marco Amati 			
Marco.Amati@rmit.edu.au 
Tel: +61(3)-9925-9887

Email addresses for Co-authors: 
cdmccarthy@swin.edu.au
parmehr@nit.ac.ir 
Jodi.Sita@acu.edu.au 


See changes relating to FILMING in PINK HIGHLIGHTING – Jodi 


Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. 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 all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? 


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. Jodi Sita: Many eye-tracking studies rely on real world settings and video content that are inherently complex, presenting a challenge to manual content analysis [1]. 

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

1.2. Jodi Sita: This method provides a faster, automated approach to analyzing complex, video-based stimuli that contain a lot of movement and the extraction of much richer data compared to currently available methods [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. Marco Amati: This method could be of value in many fields that use eye tracking, particularly in real-life situations or with fast moving visual stimuli [1].

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

1.4. Marco AmatiEbadat Ghanbar Parmehr: Landscape studies have relied on identifying the benefits and psychological preferences of participants to different visual stimuli. This technique could be used to employ eye-tracking to test these assumptions [1]. 	Comment by ACU- Jodi: Marco was recorded saying this instead of Ebadat.

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

1.5. Chris McCarthy: For this type of research a team approach is essential, as there are multiple aspects that require high level input and consideration [1].

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

Introduction of Demonstrator (Said by you on camera):

1.6. Jodi Sita: Demonstrating the procedure with Chris McCarthy and me will be Andrew Treller, a postgraduate student from my laboratory [1][2]. 

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
2. Experimental Setup
2.1. The filmed sequences should be shown in an eye tracking laboratory in which natural light is available, but which can be controlled to avoid reflections on the screen [1] on as large a screen as possible to occupy as much of the visual field, thereby avoiding distractions from outside the field of view [2-TXT].
2.1.1. WIDE: Talent entering room
2.1.2. MED: Talent approaching screen/setting seating up in front of screen TEXT: e.g., widescreen 16:9 22” PC monitor 
2.2. After seating the Participant 60-65 centimeters away from the screen [1], ask them to imagine being in need of restoration, using a sentence that allows the Participant to imagine in the context of the eye-tracking video [2-TXT].
2.2.1. MED: Participant sitting down in front of screen	Comment by ACU- Jodi: I believe these two shots had the CUE CARDS mixed (eg. 2.2.1 has board with 2.2.2 on it and vice-versa). The videogrpaher spoke into the microphone to tell the editor which was which and said to note to check these two shots). 
2.2.2. MED: Talent gesturing to Participant to use their imagination while explaining imagination context TEXT: See text for imagination context phrasing suggestions
2.3. Then play the films for the Participant in a pre-determined random order [1], using a desktop eye-tracking device to record the Participant’s eye-movements during each video [2-TXT].
2.3.1. MED-over the shoulder: Participant watching film, with monitor visible in frame
2.3.2. CU: Shot of eye-tracking device TEXT: See text for full eye-tracking data recording/analysis details
3. Area of Interest (AOI) Preparation – Selection and Algorithm Training
3.1. To design choose an areas of interest, select items that are of interest to the study [1], such as trees, shrubs, signposts, buildings, paths, steps [2]. 	Comment by Bridget Colvin: Authors: All of the text in the Protocol section of the paper should have an accompanying action and should occur in the order that the steps of the Protocol are to be performed. There is no need to include introductory text about actions that will be demonstrated later in the procedure.
3.1.1. WIDE: Talent at computer, selecting items of interest, with monitor visible in frame	Comment by Chris McCarthy: The filming that was done for this showed the training image labelling process,  which is referred to further down.  In light of this, I am moving it down to 3.6.1 where it belongs 
3.1.2. SCREEN: To be provided by Authors: Item(s) being selected	Comment by Bridget Colvin: Authors: Please upload all screen captured files to your project page.
3.2. For optimal performance and minimal training requirements, use elements that are easily visually distinguishable from each other to the naked eye and/or that consistently occupy different regions of each video frame [1]. 
3.2.1.  SCREEN: To be provided by Authors: Shot of one element on screen, then new easily distinguishable item being dragged into frame	Comment by Chris McCarthy: These steps  did not actually make sense  – it is not how the system works so I have re-worked things so it makes sense.  In general, screen shots for AOI selection did  not really make sense because the reference to AOI selection here refers to simply deciding which areas of interest you wish to automatically label.  No action is requieed, it’s a cognitive decision based on the needs of a given analysis.   I have provided a screen shot graphically showing an example of AOIs that have been selected (3.1.1).  Once AOIs are decided, training examples may then be constructed using the technique that starts at step 3.5 – screen shots after that then show the user physically labelling pixels belonging to different AOIs.  I have made screen shots assuming this change.
3.3. In general, including sufficient training examples depicting visually distinguishing differences of each AOI should be enough for a robust performance [2].
3.3.1. [bookmark: _GoBack]SCREEN: To be provided by Authors: Shot of different AOI with visually distinguishable items
3.4. When all of the items have been modifiedSelect, select an appropriate number of training frames to make up the Training set. There is no fixed number that is appropriate, however more generally improves performance [1].
3.4.1. SCREEN: To be provided by Authors: Training frames being selected
3.5. Next, open each training frame from the video in the image editing software [1] and, for each frame, overlay a transparent image layer on the loaded image for labelling and create a color palette, providing one color for each given object class of interest [2-TXT].
3.5.1. MED-over the shoulder: Talent opening training frame(s) in editing software, with monitor visible in frame
3.5.2. SCREEN: To be provided by Authors: One transparent image being overlayed on loaded image, then color palette being created/one color being assigned to at least one object TEXT: Ensure same color palette/mapping color to object classes throughout labeling process
3.6. To select the color for the sample area of interest, click and drag pixels within an area to color in a region of sample with the appropriate palette choice [1].
3.6.1. WIDE: Talent at computer, selecting items of interest, with monitor visible in frame	Comment by Chris McCarthy: The filming that was done for this showed the training image labelling process,  which is referred to further down.  In light of this, I am moving it down to 3.6.1 where it belongs 
3.6.2. 
3.6.3. SCREEN: To be provided by Authors: Pixel being clicked and dragged w/in area/region being colored
3.7. Once the labelling of a frame is complete, export the overlaid layer as a separate image file, taking care that the base file name matches the original frame base file name but with a “c” appended to the end [1-TXT].
3.7.1. SCREEN: To be provided by Authors: Shot of completed frame, then frame being renamed with “c” label and being exported TEXT: Store all labeled images in single folder
4. Trained Classifier Validation
4.1. To quantitatively validate the accuracy of the trained classifier, select frames from the original video sequence not already selected to be included in the training set and label the pixels in each frame as just demonstrated for the Training Frames, being as precise and as comprehensive as possible [1-TXT].
4.1.1. SCREEN: To be provided by Authors: Frames being selected TEXT: Approximately 20 frame/5 min video sampled uniformly across video sequence, then frames being labeled
4.2. When the labelling of a frame is complete, use the same naming convention as for the training, saving the files in a separate, validation frames folder [1].
4.2.1. SCREEN: To be provided by Authors: Shot of completed frame, then name being changed and file being saved to new folder
4.3. For automatic pixel labelling of the video sequence, launch the Darwin graphic user interface [1] and click Load Training Labels [2].
4.3.1. MED-over the shoulder: Talent launching Darwin GUI, with monitor visible in frame
4.4. To configure the GUI for training and labelling, select Create Project and provide the project a name using the pop-up dialogue box.
4.4.1. SCREEN: To be provided by Authors: Load Training Labels being clickedPop-up dialogue box with project name being entered.
4.5. Using the pop-up file explorer dialogue box, select the folder containing the labeled trainingvideo frame images for the relevant video sequenceto be labelled and click Load Video Frames [1].OK	Comment by Chris McCarthy: This step needs changing
4.5.1. SCREEN: To be provided by Authors: Folder being selected, the Load Video FramesOpen button being clicked
4.6. Using the pop-up dialogue box, select the folder containing the labeled training images Select the folder containing all of the original frames of the video sequence in the pop-up window and click Train [1].OK
4.6.1. SCREEN: To be provided by Authors: Folder being selected, then Train Open being clicked 
4.7. Using the pop-up dialogue box, select the folder containing the training validation images, and click OK
4.7.1. SCREEN: Folder being selected, then Open being clicked
4.8. Using the pop-up dialogue box, select the folder where all output (labeled frames) from the program will be written 
4.8.1. SCREEN: Folder being selected, the Open being clicked
4.9. Using the pop-up dialogue box, under Areas of Interest, enter the Areas of Interest to label, including the Red-Green-Blue values used to mark each region in the training examples
4.9.1. SCREEN: Example of an Area of Interest being entered with colour values
4.10. The algorithm will examine each labeled training frame and learn a model of appearance for classifying the pixels into any of the specified object classes of interest [1].
4.10.1. SCREEN: To be provided by Authors: Training frames being examined by algorithm 
4.11. Once the training is complete, click Validate Training [1] and, in the file explorer dialogue box, select the folder containing all of the labeled validation images for the relevant video sequence [2].
4.11.1. MED: Talent at computer, clicking Validate training, with monitor visible in frame	Comment by Chris McCarthy: Folder selection now done earlier (see 4.7.1)
SCREEN: To be provided by Authors: Folder being selected
4.12. To visually validate the generated labels, click Visual Validation. Each generated labeled image will be displayed next to the original validation frame [1].
4.12.1. SCREEN: To be provided by Authors: Visual validation being clicked, then label images being displayed next to original validation frame 
4.13. If the accuracy observed in either the quantitative or qualitative validation falls below acceptable levels [1], include and re-train further training examples [2].
4.13.1. SCREEN: To be provided by Authors: Shot of accuracy below acceptable level
4.13.2. MED-over the shoulder: Talent including additional training examples, with monitor visible in frame
4.14. Once the classifier training and validation phases are complete, click Label FramesRun Inference to begin the full labelling of all of the frames in the video sequence using the trained classifier [1]. 
4.14.1. SCREEN: To be provided by Authors: Label FramesRun Inference being clicked, then frames being labeled
4.15. Follow the prompt to select a destination folder for all of the output frames, which will be in the form of labeled images using the same color palette as used in the training [1].Once the labeling is complete (which may take several hours), click Browse Output to see the resulting labels.
4.15.1. SCREEN: To be provided by Authors:  Prompt being followed and folder being selectedBrowse Output being clicked, the labels frames being displayed next to original



Section – Results
5. Results: Representative Eye-Tracking Data Combined with Video Content Analysis 
5.1. By comparing these data, it is possible to identify that, on average, Participants scanned left and right on the x coordinate of the video in the first video [1] compared to the second video, for which the heat map shows a rounder shape [2].

5.1.1. LAB MEDIA: Figures 1 and 2: JoVE Video Editor: please draw brackets and arrows emphasize left to right visualization along x-coordinate in Figure 1 or similar appropriate emphasis
5.1.2. LAB MEDIA: Figures 1 and 2: JoVE Video Editor: please outline rounder heatmap in Figure 2 to emphasize rounder heatmap shape

5.2. This graphical representation of the percent fixation time shows that although the path is clearly visible during the course of the video [1], the Participant only looked at this feature occasionally at key points [2].

5.2.1. LAB MEDIA: Figure 5
5.2.2. LAB MEDIA: Figure 5: JoVE Video Editor: please emphasize path data bars

5.3. Here a summary of the dwell time of all 39 Participants of this representative study when looking at objects throughout the length of the video is shown [1]. Artificial objects, such as street lamps and benches [2], were dwelt on to a greater extent compared to other, natural, objects [3].

5.3.1. LAB MEDIA: Figure 7
5.3.2. LAB MEDIA: Figure 7: JoVE Video Editor: please emphasize artificial data boxes
5.3.3. LAB MEDIA: Figure 7: JoVE Video Editor: please emphasize all other data boxes together

5.4. In this graph, the same dwell time data was divided by the amount of time and space that different objects occupied in the video [1]. A value of 1 indicates that the dwell time can be accounted for by the amount of object in the video [2].

5.4.1. LAB MEDIA: Figure 8
5.4.2. LAB MEDIA: Figure 8: JoVE Video Editor: please add horizontal line from 1 on the y-axis across the entire graph 

5.5. For example, objects that were less pertinent, such as the sky in both images, were viewed comparatively less than the other objects [1].

5.5.1. LAB MEDIA: Figure 8: JoVE Video Editor: please emphasize Sky data boxes 



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

6.1. Jodi Sita: These sorts of analyses could be very useful in exploring questions around attention or saliency, which have a very broad range of use for many different research areas [1]. 

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

6.2. Marco Amati: As the use of short films as stimuli becomes more common, we anticipate that this technique for analyzing the content of videos will become more popular [1].

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