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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  7
Number of Shots:  18 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Processing of Electrode-Induced Voltage
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, take the induced electromotive force from both sides of the sensor as the input signal [1]. Apply a ten-fold differential amplifier to amplify the input signal [2].
2.1.1. WIDE: Talent connecting both sensor leads to the input terminals of the circuit.
2.1.2. Talent adjusting the gain dial or control for the differential amplifier.

2.2. Feed the amplified signal into a second-order bandpass filter, starting with a high-pass filter to remove low-frequency components [1]. Then, channel the filtered output through a coupling capacitor into the low-pass filter stage [2].
2.2.1. Talent selecting and routing the signal through the high-pass filter on the breadboard or circuit module.
2.2.2. Talent inserting a coupling capacitor and linking it to the low-pass filter stage.

2.3. Using an inverting amplifier, amplify the denoised signal [1]. Then, apply a gain of negative one through the inverting amplifier to convert the negative-polarity signal into positive polarity, preserving the amplitude [2].
2.3.1. Talent configuring the input and feedback resistors on the inverting amplifier circuit.
2.3.2. Talent connecting the signal output and Shot of polarity inversion on the oscilloscope.

2.4. Direct the positive and negative half-cycle signals to two separate channels of the analog switch [1]. Simultaneously, input both signals into the comparator [2]. Process the output signals from the comparator using a complex programmable logic device to detect pipeline vacancy and determine fluid flow direction [3].
2.4.1. Talent wiring the signal outputs to two separate channels of the analog switch.
2.4.2. Talent connecting signal paths into the comparator inputs.
2.4.3. SCREEN: Show CPLD programming interface where logic is configured to detect pipeline vacancy and interpret flow direction from the comparator output.

2.5. After signal gating via the analog switch, feed the signal into a third-stage amplifier [1]. Process the amplified signal using an integrating low-pass filter [2]. Transmit the final filtered signal to the microcontroller unit for computational processing [3].
2.5.1. Talent connecting the analog switch output into the third-stage amplifier.
2.5.2. Talent inserting a capacitor-resistor network for the integrating low-pass filter.
2.5.3. SCREEN: Show microcontroller interface receiving input from the analog-to-digital converter channel.

2.6. Position the signal amplifier near the bandpass filter [1]. Connect the amplifier to the output of the bandpass filter [2], followed by the secondary amplifier to receive the bandpass output [3]. Configure two comparators below the analog switch [4].
2.6.1. Talent positioning the amplifier module on the test bench next to the bandpass filter.
2.6.2. Talent connecting wires from the bandpass output to the amplifier input.
2.6.3. Talent placing and wiring a secondary amplifier downstream of the first.
2.6.4. Talent mounting two comparators beneath the analog switch and linking them with jumper wires.

2.7. Finally, input the rectified signal from the analog switch into a variable-gain amplifier [1]. Route the output through a low-pass filter and into the analog-to-digital conversion channel of the processor [2].
2.7.1. Talent connecting the rectified signal line into a tunable amplifier and adjusting the gain.
2.7.2. Talent wiring the low-pass filter to the processor board and observing the input to the analog-to-digital channel on screen.
2.7.3. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 110.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. The flow rate measurements from three repeated experiments using the same device showed highly consistent results across the entire measurement range, confirming strong data reproducibility and intrinsic linearity [1].
3.1.1. LAB MEDIA: Figure 6A. 

3.2. When comparing the four experimental devices to the standard instrument, all devices showed high measurement consistency at identical standard flow rates, as well as excellent linearity over the full range [1].
3.2.1. LAB MEDIA: Figure 6B. 

3.3. After applying linearity correction, the measurement deviations of the four devices from the standard values were significantly reduced, enhancing the system's accuracy [1].
3.3.1. LAB MEDIA: Figure 6C. 

3.4. At low flow velocities, the relative error was noticeably higher and gradually decreased with increasing velocity, reflecting the influence of signal-to-noise ratio on measurement accuracy [1].
3.4.1. LAB MEDIA: Figure 6D. 
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