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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N 
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage?  N 
C.  Which steps of your protocol will viewers benefit most from having filmed?  6.2, 6.3, 6.4, 6.5, and 6.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?   We have no difficult procedure to succeed.
E.  Will the filming need to take place in multiple locations? Y (maybe)  An additional filming location is about 300 m from the main filming location. It can be reached within 10 min by walk.
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to design and manufacture a glasses-type wearable device that detects the patterns of temporalis muscle activities during food intake and other physical activities. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jungman Chung: This method can help answer key questions in the field of  monitoring ingestive behaviors, such as food intake detection during a meal. 
1.2. Jungman Chung: The main advantage of this technique is that the patterns of temporalis muscle activity during the food intake can be detected automatically and objectively using a pair of glasses.   
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) N/A 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Jungman Chung: The manufacturing procedure will be demonstrated by Wonjoon Oh, an employee at my company. The data collection procedure will be done by Hyegyeong Jo, who is also at the company. (Authors: Mention of a company name is not allowed in a JoVE video, except as an author affiliation. JoVE will not use any video in which a company name is spoken.)
1.3.1. Interview style: Author saying the above 
1.3.2. The named person looks up from workbench or desk and acknowledges the camera.
1.3.3. The named person looks up from workbench or desk and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total) N/A
Protocol: (read by voice talent at JoVE)
2. The Sensor-integrated Circuit Modules
2.1. Key to the experiment are the circuit modules, which must be manufactured. [1-WIDE-TXT] There are two, one for the left and right temples in a pair of glasses. [2-CU] The left module contains a load cell, connector, instrumentation amplifier, voltage regulator, and battery connector. [3-LM] The right module has a microcontroller with wifi, UART connector, amplifier, connector, and load cell. [4-LM] 
2.1.1. Talent at bench with circuit modules [TEXT: See text protocols for details.]
2.1.2. Sample left and right circuit modules with left module on left, right module on right. Ask authors to arrange them as in the top row of figure 3 in the manuscript.
2.1.3. LAB MEDIA: Figure_3A_Left.ai (Video editor: It seems this image has grid lines that should not be there. Please refer to panel A of “56633fig3large.jpg”. It is probably best to keep the labels that are present. Possibly highlight them as they are named. The element labeled “INA” is the instrumentation amplifier.)
2.1.4. LAB MEDIA: Figure_3A_Right.ai (Video editor: Please handle similarly to shot 2.1.3. “MCU + WiFi” is the microcontroller with wifi, the UART connector is not labeled, but is the four pronged element before the “INA” proceeding from left to right. The element labeled “INA” is the amplifier. ) 
3. 3D Printing of the Glasses Frame
3.1. In addition to the circuits, glasses frames have to be fabricated. [1-WIDE] The frames must be able to support the printed circuit board modules. [2-CU]
3.1.1. Talent at bench inspecting a constructed pair of glasses
3.1.2. Detail of the glasses shown in a manner consistent with 3.1.1
3.2. To create the frames, use a 3D modeling tool to draw a model of the head piece of the glasses and its two temple pieces. Export the drawings to CAD stereo lithography files for 3D printing. [1-LM] When printing the frame parts, use a carbon filament with a 240 ºC nozzle temperature and an 80 ºC bed temperature. [2-WIDE-TXT]
3.2.1. LAB MEDIA: Figure_4A_HeadPiece.ai, Figure_4B_Left.ai, Figure_4C_Right.ai (Video editor: Please use these to reconstruct “4.pdf”. If the panel labels A, B, C can be removed from “4.pdf” that can be used)
3.2.2. Talent at 3D printer, removing just printed part(s) and beginning to clean them Of course, this can be staged. [TEXT: Create pieces for frames of different sizes.]
3.3. After printing, work to bend the temples inward. [1-WIDE] Use a hot air blower set at 180 ºC to heat a piece. [2-CU] Once heated, bend the temple inward about 15 degrees. [3-CU] Bend each temple piece inward before continuing. [4-CU]
3.3.1. Talent at bench with temple pieces, selecting one to work with
3.3.2. Temple piece as talent uses blower to heat it 
3.3.3. Heated temple piece being bent. It might be possible to combine this with the previous shot
3.3.4. The two temple pieces displayed after they have been bent properly
4. Assembly of the Glasses
4.1. Gather the all the pieces to assemble the glasses. [1-WIDE] These include left and right printed circuit boards, left and right temples, and a head piece. [2-CU] Begin with the right temple components. [3-MED] Insert the right circuit board in the right temple. Secure it in place with a bolt. [4-CU] Secure the left circuit board and left temple in the same way. [5-CU]
4.1.1. Talent at the bench with all components for at least one frame
4.1.2. The components arrayed so viewer can quickly understand what is there. For example, the left circuit board and left temple together on the left and the right side components on the right arranged analogously.
4.1.3. Talent picking up the right side components and bringing them together
4.1.4. Right temple piece as its circuit board is inserted and secured with a bolt
4.1.5. The right and left temple pieces with their circuit boards secured in place
4.2. Next, attach the head piece and one of the temples at the appropriate hinge joint and secure it with a bolt. [1-CU] Continue by attaching the other temple to the head piece.  [2-MED] When done, connect the left and right circuits using 3-pin connecting wires. [3-CU]
4.2.1. The head piece being attached to one of the temples and secured
4.2.2. Talent completing attaching the head piece
4.2.3. Frames with connection made (and being pointed out) between the two circuits
4.3. For this design, connect a battery to the left circuit. Secure it with adhesive tape. [1-CU] Complete the glasses by applying rubber tape at the tip and on the nose pads to increase friction for the wearer. [2-CU]
4.3.1. Frames as battery is added and secured
4.3.2. Completed frames (tape already in position) being displayed to show added tape and overall construction
5. Development of the Data Acquisition System
5.1. At this point, prepare for data acquisition. [1-WIDE] At a computer, run the “GlasSense_Server” project and connect the frame circuit module via USB.  [2-MED-TXT] Flash the “GlasSense_Server” software into the microcontroller. [3-CU][4-MED]
5.1.1. Talent arriving at a computer with a pair of assembled glasses
5.1.2. Talent at the computer with “GlasSense_Server” up and onscreen (if screen is shown) and connecting the frames via USB [TEXT: See GlasSense_Server in supplementary files]
5.1.3. The computer screen as talent pushes the “Upload button” (Video editor: Please choose 5.1.3 or 5.1.4)
5.1.4. Talent at computer starting upload and monitoring progress
5.2. This project uses a smartphone to receive the data. [1-MED] Run the “GlasSense_Client” software on the computer and connect the smartphone via a USB connector. [2-MED-TXT] Build the data receiving application on the smartphone. [3-CU][4-MED]
5.2.1. Talent getting a smartphone and putting it in position
5.2.2. Talent connecting smartphone to computer [TEXT: See GlasSense_Client in supplementary files]
5.2.3. The computer screen as talent builds application (Video editor: Please choose 5.2.3 or 5.2.4)
5.2.4. Talent at computer starting build of application on smartphone and monitoring progress
6. Data Collection from a User Study
6.1. For the study, identify a subject and select suitably sized glasses. [1-WIDE] Have the subject try on the glasses. [2-CU] If necessary, use the support bolts on the frame to fine tune the fit. [3-CU]
6.1.1. Talent giving glasses and smart phone to test subject, subject putting glasses on
6.1.2. Test subject with glasses on
6.1.3. Detail of the glasses as they are on test subjects head as talent points out support bolts for adjusting fit
6.2. The next step is to have the subject collect data for different activities. [1-WIDE-TXT] For the sedentary rest activity, have the subject sit in a chair to read with the glasses on. [2-MED] Record the activity using the smartphone application for 120 seconds. [3-CU] Allow head movement, but avoid movement of the entire body. [4-WIDE]
6.2.1. Talent and test subject arriving at location for sedentary rest activity. Please consult the authors about whether the talent needs to be in this shot or any of the remaining shots [TEXT: Collect data for each of these activities for 10 subjects.]
6.2.2. Test subject getting into chair, adjusting glasses or placing smartphone in convenient position, getting book ready to read
6.2.3. Smartphone as data recording is started
6.2.4. Test subject in chair reading
6.3. After 120 seconds, stop the recording and take off the glasses for a 60 second break. [1-MED] Repeat recording data and taking a break four times. [2-WIDE]
6.3.1. Test subject putting book aside, stopping the data recording, and taking off glasses
6.3.2. Test subject putting glasses back on, starting recording, and reading book [TEXT: Each activity should be done 4 times]
6.4. Follow a similar procedure for the walking activity by having the subject stand on a treadmill and wear the glasses. [1-WIDE] Start the treadmill at 4.5 kilometers per hour and have the subject record for 120 seconds. [2-MED] When done, take a 60 second break with the glasses off. [3-WIDE]
6.4.1. Talent and test subject arriving at the treadmill and test subject getting onto treadmill with glasses on.
6.4.2. Test subject as treadmill runs and subject starts recording data. This could be WIDE
6.4.3. Talent taking off glasses and stopping the treadmill [TEXT: Each activity should be done 4 times]
6.5. There are also sedentary chewing and chewing while walking activities. [1-WIDE] For these, prepare toasted bread in 20 millimeter by 20 millimeter squares and have chewing jellies ready. [2-CU] Arrange for the subject to sit or be on the treadmill, as appropriate, with the food nearby. [3-WIDE] While wearing the glasses, start the activity and data recording. Have the subject eat bread while chewing normally. [4-MED] After 120 seconds, take a 60 second break with the glasses off. [5-WIDE]
6.5.1. Talent preparing a platter with food 
6.5.2. Detail of the food platter with both toast and jellies
6.5.3. Test subject getting on the treadmill with food nearby. I am assuming the site will be the treadmill, but consult the authors
6.5.4. Test subject wearing the glasses and performing the activity while eating toast
6.5.5. Test subject ending the activity and taking glasses off [TEXT: Repeat twice with bread and twice with jellies.]
6.6. Next, perform a sedentary talking activity. [1-WIDE] For this, collect data as the subject sits and reads a book out loud in a normal tone and speed. [2-MED] In the sedentary wink activity, arrange for the subject to wink in response to a bell set to go off every three seconds. [3-MED-TXT]
6.6.1. Test subject in chair with a book
6.6.2. Talent reading the book aloud (Video editor: This shot does not set up the next. Please transition to convey the next shot is a different activity.)
6.6.3. Test subject’s face as the subject winks each time the bell rings. Record at least three winks along with lead in and out [TEXT: Perform the activity twice with left eye and twice with right eye.] 
7. Results: Representative Temporal Data Collected for Different Activities
7.1. These data are from one subject performing each activity. [1-LM] The horizontal axis is the time in seconds. Each vertical axis is the measured force after the median of the 10 measurements is subtracted. [2-LM] The blue curves are for the left side and the red curves are for the right side of the face.
7.1.1. LAB MEDIA: Figure_6[A,B,C,D,E,F].ai (Video editor: Please arrange these six figures as in “6.pdf”. If possible, remove the yellow highlight that goes through each figure [I am told this is in the “windows” layer of each file]. If possible, the activity labels and the key should be displayed so they do not obscure any data.
7.1.2. LAB MEDIA: continued (Video editor: In some way call attention to the horizontal axes during the first sentence. Then call attention to the vertical axes during the second sentence. Remove highlighting at end of shot.)
7.1.3. LAB MEDIA: continued
7.2. As might be expected, the maximum amplitudes of the chewing activities are large when compared to the sedentary rest, sedentary talking, and walking activities. [1-LM] Data of this type are transformed into input to a machine learning classification technique.
7.2.1. LAB MEDIA: continued (Video editor: Please highlight the images from Figure_6[B,D,F].ai. Possibly label the group with “Chewing activities”. Remove highlighting and label at end of shot.)
7.2.2. LAB MEDIA: continued
8. Conclusion (said by authors on camera)
8.1. Jungman Chung: After its development, this technique can be potentially useful for automatic and objective monitoring of ingestive behaviors with higher accuracy as a practical means to treat ingestive problems.
Provided Media
Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:
6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X
Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  
Insert your media filenames here.
2.1 – Figure_3A_Left.ai, and Figure_3B_Right.ai – left and right PCB modules.
3.1 – Figure_4A_HeadPiece.ai, Figure_4B_Left.ai, and Figure_4C_Right.ai – the drawings of the 3d models
7.1 – Figure_6A.ai, Figure_6B.ai, Figure_6C.ai, Figure_6D.ai, Figure_6E.ai, and Figure_6F.ai – the plots of the recorded signals.
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 are included in the email accompanying the finalized script.
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