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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. Authors: Please upload all screen captured files to the project page.
We will upload screen captured video when finished it.
3. Which steps from the protocol section below are the most important for viewers to see? 
4.1.-4.5.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.3.
5. Will the filming need to take place in multiple locations? N 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

	(Author Comment: Please add Martina Gelli to the video credits as student collaborator and interview speaker. Martina's data, I don't know if you need this data for the video, but just in case: Name: Martina Gelli. Address: Určeuan 99. 52203 Medulin. Croatia. Founding Erasmus program.)

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

1.1. José A. Garcia: This protocol allows automation of the tracking of groups of animals using a simple label to identify each animal and a video analysis tool to detect the tags [1].

(Videographer Comment: 144A6180 clip is José’s introduction.)

1.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera. (Videographer Comment: We did several attempts, also because we were filming on a corridor and some noise was disturbing on some occasions. That happened with José and Martina’s interviews mainly. Probably the last ones are the good ones.)

1.2. José A. Garcia: This protocol significantly reduces the number of hours needed to analyze the video recordings using large scale data to extract more accurate conclusions from the experimental studies [1].

1.2.1. INTERVIEW: Above Talent speaking 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. Jacopo Aguzzi: Animals in other environments that can be tagged in a stable fashion could be tracked with similar protocols, providing applications to chronobiology, ecology, behavioral research, or neuroscience [1].

(Videographer Comment: 144A6132 clip is Jacopo’s introduction.)

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.  

1.4. David Masip Martina Gelli: We have provided the hardware design and the open source code of the image processing module and we recommend users adopting the protocol to learn the Python programming language [1].


1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera. WIDE  

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

1.5. The species used in this study is not an endangered or protected species. Sampling and laboratory experiments followed the Spanish legislation and internal institutional (ICM-CSIC) regulations regarding animal welfare. Animal sampling was conducted with the permission of the Regional Government of Catalonia.


Section - Protocol
2. Tag Construction

2.1. To construct a tag for the target animal, first cut four, 40-millimeter-diameter circles from a black plastic sheet [1] and two, 26-millimeter-sided equilateral triangles [2] and two 26-millimeter-diameter circles from a white plastic PVC sheet [3].

2.1.1. WIDE: Talent cutting circle, with other three circles already visible in frame
2.1.2. MED: Talent cutting triangle, with other triangle already visible in frame
2.1.3. MED: Talent cutting circle, with other circle already visible in frame. 

2.2. Mark the center of one white triangle and one white circle [1] and make a 10-millimeter hole at each mark [2].

2.2.1. CU: One center being marked. 
2.2.2. CU: One hole being made. (Videographer Comment: You’ll find two attempts with the same numbering, I would use the second because the hole is visible at the end, but the first one is longer, just in case you need a longer shot.)

2.3. Then glue one white shape into the center of each of the four black circles [1].

2.3.1. CU: White shape being glued to black circle. (Author Comment: You’ll find two attempts with the same numbering, I would delete the first one but I haven’t done because I thought if you edit using a jump-cut, maybe it works for you better the first one!)

3. Experimental Setup

3.2.	To set up the experimental area, place infrared “dark time” LEDs into the tank [1-TXT]. Keep the infrared lights on at all times [2].
3.1.1.	MED: Talent placing red LEDs into tank. 
3.1.2.	CU: IR LEDs being turned on. 


3.1. Next, place blue “light time” LED lights into a modified fiberglass tank containing sand and four flexible PVC pipe burrows [2-TXT] and connect the lights to an apparatus for managing the photoperiod [1].

3.1.2.	MED: Talent placing blue LED(s) into tank, with burrows visible in frame TEXT: See text for full light apparatus/experimental chamber setup details. 

3.1.1. WIDE: Talent connecting blue LED(s) to apparatus

3.1.1.a: MED. Talent connecting blue LED(s) to apparatus.
3.1.1.b: CU. Detail of the blue LED(s).

3.1.2. MED: Talent placing blue LED(s) into tank, with burrows visible in frame TEXT: See text for full light apparatus/experimental chamber setup details. MED with little movement. (Move above 3.1.1)

3.2.  [1-TXT]. [2]. (Move all of 3.2 above 3.1)

3.2.1. MED: Talent placing red LEDs into tank. 
3.2.2. CU: IR LEDs being turned on. 

3.3. When all of the lights have been placed, position a chilled seawater inlet at one corner of the tank [1] with a corresponding outlet at the opposite corner [2].

3.3.1. CU: Inlet being placed. 
3.3.2. CU: Outlet being placed. (Videographer Comment: It’s an static shot. You’ll find talent’s finger pointing the outlet in order to give some dynamism to the image, but I think maybe it’s better just the detail of the outlet without anything else.)

3.4. Check that the seawater input is set at a flow rate of about 4 liters/minute [1] [2].

3.4.1. CU: Seawater being turned on OR Flow rate being set. 


3.4.2. MED: Talent placing curtain around tank. (Move 3.4.2 below 3.5)
3.4.2.a: MED from inside.
3.4.2.b: MED from outside.

3.5. Place a tripod equipped with a web camera to the side of the experimental arena [1] with the camera 130 centimeters above and at the center of the experimental arena [2].

3.5.1. MED: Talent placing tripod. 
3.5.2. MED: Talent positioning camera. 

3.4a. 	Surround the chamber with a black curtain to provide full isolation from external light [2].
3.4.2.	MED: Talent placing curtain around tank.
3.4.2.a: MED from inside.
3.4.2.b: MED from outside.


3.6. Connect the camera to a computer outside of the curtain [1] and adjust the parameters of the video recording according to the characteristics of the species [2], making sure to create a timestamp including the date in the time-lapse video for eventual behavior scoring [3].

3.6.1. MED: Talent connecting camera to computer. MED
3.6.2. MED-over the shoulder: Talent adjusting recording parameters, with monitor visible in frame. 

3.6.2.a: MED from his shoulder.
3.6.2.b: frontal MED.

3.6.3. SCREEN: To be provided by Authors: Timestamp being created

4. Animal Preparation and Experimental Trial

4.1. To tag the animals, add 7-degree Celsius water to an icebox with submerged compartments [1] and place four lobster into four separated compartments [2].

4.1.1. WIDE: Talent adding water to icebox

4.1.2. MED: Talent placing at least one lobster into box. (Videographer Comment: The room was totally dark, so with the help of a red flashlight that the authors use and with an ISO extremely high, we could film it.)
[bookmark: result_box3]
4.2. After allowing the lobsters to acclimate for about 30 minutes [1], transfer one lobster onto a tray of crushed ice for 5 minutes [2] and use adsorptive paper to dry the upper part of the immobilized lobster’s cephalothorax [3].

4.2.1. MED: Talent setting timer, with icebox visible in frame. (Videographer Comment: It’s a little bit crooked, I hope you can put straight with post-pro… Sorry…!)
4.2.2. MED: Talent placing lobster into ice. 
4.2.3. CU: Cephalothorax being dried. 

4.3. Place a drop of fast-drying glue on the dried carapace [1] and press a tag onto the glue for about 20 seconds until the glue hardens [2].

4.3.1. CU: Glue being placed. 
4.3.2. CU/MED: Tag being applied Videographer: Shot will be used again

4.4. Then return the lobster to its compartment in the icebox [1] and label the other three animals in the same manner [2].

4.4.1. MED: Talent placing lobster into box. (Videographer Comment: You have 3 attempts with the same numbering. I would choose the last one, because it is more visible when talent places the lobster into the recipient that will be placed into the box. Anyways, if you just want to use the movement of the recipient placed into the box, you can check which one you prefer from the 3 attempts.)

4.4.2. MED: Use 4.3.2. Talent applying tag. If you have used a tag with a circle before in 4.3.2., you have to use a tag with triangle now (which actually it’s not really visible) but it is on 144A6325 clip. 

4.5. When all of the lobsters have been labeled, place the lobsters back into their cell for 24 hours [1].

4.5.1. MED: Talent placing lobster into cell

4.5.1: CU. Same shot, different lobster placed in a different cell. Same as 4.1.2: The room was totally dark, so with the help of a red flashlight that the authors use and with an ISO extremely high, we could film it.

4.5.1.b: CU. Same shot, different lobster placed in a different cell. Same as 4.1.2: The room was totally dark, so with the help of a red flashlight that the authors use and with an ISO extremely high, we could film it.

4.6. The next day, use the same icebox to transfer the lobsters from the acclimation facility to the experimental chamber [1] and initiate the video recording [2].

4.6.1. MED: Talent placing icebox near chamber. 
4.6.2. MED: Talent starting recording. 
4.7. Jacopo Aguzzi: Execute the tagging and transfer steps under red light conditions to avoid retinal damage to the lobster photoreceptors. Other shallow water or terrestrial species may not need this care [1].

4.7.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera. 

4.8. Then obtain an averaged background image from 5 minutes of the video or from the initial 100 frames [1] before introducing the animals one by one into the experimentation tank inside their respective compartments of water [2] and wait for the lobsters to come out of their compartments [3-TXT].

4.8.1. LAB MEDIA: Use background image from 4.7.3.
4.8.2. MED: Talent placing lobster compartment into tank 

144A6336 clip is roll footage from the lobster moving around the tank. It’s supposed to be 4.8.2.b, but I never said and it’s not in the whiteboard, anyways. 

4.8.2: MED. Here is more to see the talent movement placing the lobster compartment into tank.
4.8.2: CU. Here you see clearly when the lobster leaves the compartment to be in the tank. 

144A6338 and 144A6339 are also roll footage from the lobster moving around. In 144A6338 you can actually see the talent ta king out the compartment from the tank (I don’t really know if you have to avoid it or you need it). 

4.8.3. LAB MEDIA: Authors: please upload a representative movie of on lobster leaving its compartment to the project page TEXT: Gently tilt compartment to help lobster(s) out as necessary (Author Comment: We think that shot 4.8.2 CU it's a good sample of this, and it's better that any of our videos. Do you need the video yet?) (Editor: if 4.8.2 CU seems to looks good enough, use that here. Otherwise, we’ll need to prompt the author for the originally requested video)




[bookmark: _GoBack]Section – Results
5. Results: Representative Long-Term Cohoused Aquatic Animal Video Tracking 

5.1. Of the total number of animals counted in this representative experiment, 79% of the animal detections were correctly matched by the program [1] and 89.5% of the tags were correctly identified [2].

5.1.1. LAB MEDIA: Figure 6B
5.1.2. LAB MEDIA: Figure 6F: JoVE Video Editor: please emphasize blue tag squares

5.2. Only 3.8% tags were incorrectly classified [1] with the remaining 6.6% corresponding to false positives [2].

5.2.1. LAB MEDIA: Figure 6E: JoVE Video Editor: please emphasize blue tag square
5.2.2. LAB MEDIA: Figure 6D: JoVE Video Editor: please emphasize blue tag square

5.3. After the completion of a specific video analysis, the obtained positions data can be used to evaluate the different behavioral patterns of the lobsters [1].

5.3.1. LAB MEDIA: video2.mov
 
5.4. For example, space occupancy map plotting using a two-dimensional kernel density estimation with an axis-aligned bivariate normal kernel evaluated on a square grid [1] allows the areas in which the lobsters spend a higher percentage of their time to be represented with high color intensity plots [2].

5.4.1. LAB MEDIA: Figure 7
5.4.2. LAB MEDIA: Figure 7: JoVE Video Editor: please emphasize some high color intensity region(s) in each graph

5.5. The daily activity rhythms of the lobsters can also be plotted as millimeters covered at 10-minute binned intervals over time [1].

5.5.1. LAB MEDIA: Figure 8: JoVE Video Editor: please sequentially emphasize daily activity peaks from feb 13 to feb 18 OR no animation



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

6.1. José A. Garcia: (Step: 2.1) It is important to maintain the tag specifications in terms of their size and shape and to always execute the video analysis script in the background with no user interface [1].

6.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera. 
6.2. [bookmark: __DdeLink__1120_1098097175]David Masip Martina Gelli: The image analysis module can be extended to locate specific anatomic components of the crustaceans to help to improve the behavioral study in terms of animal interactions [1].

6.2.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera. 
6.3. Jacopo Aguzzi: These complex animal social interactions occur in a similar fashion in the natural environment, allowing the study of important aspects of biological rhythms with strong application for ecology and neuroscience [1].

6.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera. 
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