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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. ___2.2, 2.3, and 3.1__________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.  ____ There is no particularly difficult steps ______________
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? ______two locations, __5 minute walk from one to the other.



1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to detect and identify flying insects based on their wingbeat sound. (Intro)

This is accomplished by first using a pseudo-acoustic sensor to continuously record sound in an experiment chamber. (P1: Show the images for P1 first, then add the text and arrows. Have the mosquito (small insect) fly in the direction of the red double dotted line, through the laser beam (red triangle) then add the arrow going from the circuit board (the green rectangle) to the image of the audio recording (in blue). Do not add the red double dotted line on the screen, use it for guidance only. Shot 4.2.1)

The second step is to automatically detect the insect flying sounds from the raw recording. (P2: Leave the image of the blue sound byte on screen and remove the other images from P1 then add the text seen in P2 and add the red ellipse above the blue sound byte, remove the blue sound byte and reveal the red sound byte. Shot 4.4.1)

The final step is to automatically classify the detected flying sounds to identify the insects’ species and sex. (P3: Show the image provided for P3, with the text “Insect Sound Detection Software,” then add an arrow to the right and show the image of the mosquito with its name beneath it in italics Culex tarsalis (female) Shot 4.5.1)

Ultimately, figures and tables are used to show the classification accuracy. (P5: Table 2)
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Yanping Chen: The main advantage of this technique over existing methods is that it is simple, inexpensive and can be made as ubiquitous as current methods such as sticky traps and interception traps, but with digital advantages such as higher accuracy and real-time monitoring.   

Protocol (read by voice talent at JoVE):
2. Mosquito Colony Rearing 
2.1. To begin the experiment, rear mosquito larvae in enamel pans under standard laboratory conditions. Feed them a mixture of ground rodent chow and Brewer’s yeast in a three to one ratio. 
2.1.1. MED/WIDE: Zoom in onto the mosquito larvae in enamel pans (TEXT: Standard Laboratory Conditions: 27°C, 16:8 hour light:dark cycle with 1 hr dusk/dawn periods)
2.1.2. MED: Capture the ingredients (rodent chow and Brewer’s yeast, water) on the bench as talent prepares mosquito food. 
2.2. Next, collect mosquito pupae in 200 mL cups, or collect mosquito adults, and place them into experimental chambers. Make sure each experimental chamber contains 20 to 40 individuals of the same species and sex.
2.2.1. MED – Over the Shoulder: Talent transfers mosquito pupae to 200 mL cups, then places the cup into the experimental chambers. 
2.2.2. MED: Capture the experimental chambers with the 200 mL cups in them, labeled, and try to capture the pupae in the shot. 
2.3. Feed adult mosquitoes a 10% sucrose and water mixture and replace the food once a week.
2.3.1. MED: Talent obtains labeled 10% sucrose and water mix and dabs some in the 200 mL cup, or the experimental chamber. 
2.4. Moisten cotton towels twice a week and place them on top of the experimental chambers to maintain humidity.  In addition, keep a 200 mL cup of tap water in the chamber at all times.
2.4.1. MED: Side view. Talent moistens cotton towel and places it on top of the experimental chamber, be sure to capture the amount of wetness and orientation of the cotton towel. 
2.4.2. MED: Talent fills a cup with tap water, then places it into the experimental chamber. 
2.5. Maintain the experimental chambers on a 16:8 hour light:dark cycle, at 20.5-22°C and 30-50% humidity for the duration of the experiment.
2.5.1. MED: Talent carries chamber into storage space and checks the temperature and humidity. Capture the temperature and humidity in the shot as talent is checking the thermometer and hygrometer or other humidity checking device.  
3. Flying Sound Recording 
3.1. Connect the experimental chamber to a power supply and turn on the power. Align the laser lights to the photoarray by adjusting the magnets until the laser is centered on all the individual photodiodes. 
3.1.1. MED: Talent brings experimental chamber to proper area and plugs it into a power supply, then switches on the power. (TEXT: See accompanying text protocol for experimental chamber construction). 
3.1.2. MED/CU: Focus on the talent manipulating the magnets then pan to the laser lights aligning to the photoarray until the laser is centered on the individual photobodies. 
3.2. Next, perform two sanity checks by first making sure that the system is powered and the laser is pointing at the photo array. 
3.2.1. MED – Over the Shoulder: Focus on talent, but keep the equipment in the shot as talent checks that the system is powered, then focus on the laser as he/she checks the laser. 
3.3. Second, plug the speaker into the audio jack to check if the alignments of the laser and the photo array are capable of capturing sound. Plunge a hand in and out of the cage near the laser source end. Make sure the laser light is on the hand and listen to see if the sound changes as the hand goes in and out.
3.3.1. MED – Over the Shoulder: Talent acquires speaker and plugs it into the audio jack. 
3.3.2. MED – Over the Shoulder: Talent plunges hand in and out of cage interrupting the laser each time. 
3.3.3. MED: With the speaker in frame, talent plunges hand in and out of cage again, and a sound emits from the speakers each time. 
3.4. Attach a string to an electronic toothbrush and turn on the toothbrush. Make sure the laser light is on, then move the string into the laser plane and listen to see if the sound changes.
3.4.1. MED/CU: Talent attaches string to electronic toothbrush, then turns the toothbrush on. 
3.4.2. MED – Over the Shoulder: Show that the laser light is, then show the talent hovering the toothbrush above the machine moving the string into the laser plane with the speakers in frame. Record sound emitting from the speakers each time the string moves into the . 
3.5. After the system is properly set up, add insects to the cage, and close the lid.
3.5.1. MED – Over the Shoulder: Talent as insects in hand, opens the cage, and adds the insects, then closes the lid. 
4. Data Collection, Sensor Data Processing, and Flying Sound Detection
4.1. To begin data collection, turn on the recorder and make a voice annotation that includes the following information and pause the recording.
4.1.1. MED: Talent is holding recorder and turns it on, then makes a voice recording, listing the items described in the text, then pauses the recorder. (TEXT: name of the species in the cage, age of the insects, date and time, current ambient room temperature and relative humidity) 
4.2. Next, connect the recorder to the system, and resume the recording for three days. 
4.2.1. MED – Side View: Talent connects the recorder to the system and makes sure the recorder is still recording (if possible, capture the recorder recording in the shot). Show the insects flying around in the experimental chamber, then pan to a clock or calendar to demonstrate that time will pass. 
4.3. Download the data from the recorder into a new folder and empty the recorder by deleting the data. Repeat the recording process until the remaining insects have died and there are no more than 5 insects left alive in the cage.
4.3.1. MED – Over the Shoulder: Talent connects recorder to computer and transfers the data into a new folder and deletes the data from the recorder. 
4.3.2. MED: Talent goes back to system and plugs in the recorder. 
4.4. To process the data, run the circadian_wbf detection software for each folder containing data from a recording session. Open Matlab, and type in the command window to change Matlab working directory to the code directory, and run the code circadian_wbf, then press “Enter” to start.
4.4.1. SCREEN: Talent opens the detection software, then opens Matlab and types the command in the window then presses enter. (TEXT: Download circadian_wbf from Reference 15 in the Accompanying Text Protocol)
4.5. Once the algorithm terminates, check the detection results which the algorithm outputs in a new folder. 
4.5.1. SCREEN: A prompt is on the screen indicating that the algorithm has terminated, then talent opens the new folder generated to check the detection results. (NOTE: At this step be sure to capture the naming scheme of the folder in the shot) 
5. Results: High Accuracy with the Sensor System  
5.1. The classifier achieves more than 96% accuracy when classifying no more than five species of insects as demonstrated by the table, which display the classification accuracy obtained with increasing number of classes. When the number of classes increases to ten, the accuracy is never lower than 79%. 
5.1.1. LAB MEDIA: Table 1 (Video Editor: Display the left half of Table 1 with all text and highlight the bottom row, “Step 5, Cx. Tarsalis, 96.10%” by coloring or outlining in blue. When the second sentence begins reveal the right half of Table 1 and highlight the row for “Step 10, Drosophila simulans, 79.44%” in yellow)

6. Conclusion (said by authors on camera)
6.1. Yanping Chen: After its development, this technique can help to fight insect-vectored diseases, such as malaria, by producing real-time information of the insect vectors that can be used to effectively plan the suppression program. It can also help farmers protect and limit the spread of insect damage on their crop by monitoring the pests in the field. 

Provided Media

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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