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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.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


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: 20
Number of Shots: 55 (50 SC) 

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 up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

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 20 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 20 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 20 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 20 or fewer words.

CONCLUSION:

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 20 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 20 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 20 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 20 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 20 or fewer words.
What questions will future research focus on?
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 20 or fewer words.


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


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.) with purple font 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. Data Collection Using an RPAS and Data Processing
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, check the equipment and update the firmware if necessary [1]. Create flight files for each mission and upload them to the remote controller [2-TXT]. 
2.1.1. WIDE: Talent inspecting the equipment.
2.1.2. SCREEN: Show the remote controller connected to the computer, with the Upload Flight File option being selected. TXT: Prepare a safety plan and emergency procedures document
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20967273 


2.2. After setting up the equipment in the field, conduct the flight missions to collect LiDAR (lie-daar) and multispectral data over the area of interest [1-TXT].
2.2.1. Drone flying over the field area while collecting LiDAR and multispectral data. TXT: LiDAR: Light Detection and Ranging Authors: Is it possible to film this?

2.3. Set up a GNSS base station over the RPAS’s base station location [1-TXT] and run the base station to obtain accurate coordinates for Precise Point Positioning correction [2].
2.3.1. Talent pointing to the GNSS base station at the designated site. TXT: RPAS: Remotely Piloted Aircraft Systems 
2.3.2. Shot of GNSS base station powered on and recording location data.

2.4. Use a card reader to transfer the collected LiDAR and multispectral data from the sensors to a workstation [1].
2.4.1. Talent inserting the memory card into a card reader and transferring files to a computer workstation.

2.5. Use photogrammetry software to preprocess the multispectral data [1] and perform geometric as well as radiometric corrections [2]. Generate a multispectral orthomosaic [3].
2.5.1. SCREEN: Show the photogrammetry software interface with multispectral data loaded.
2.5.2. SCREEN: Demonstrate selection of Geometric Correction and Radiometric Correction tools.
2.5.3. SCREEN: Show the processed multispectral orthomosaic displayed in the software window.

2.6. Use appropriate software to reconstruct the raw LiDAR data into a point cloud file [1].
2.6.1. SCREEN: Show raw LiDAR data being loaded into the software and exported as desired.

2.7. Use geospatial tools to align the LiDAR point cloud with the multispectral orthomosaic [1]. Run a Python script to merge the aligned LiDAR point cloud with the multispectral orthomosaic to generate a multispectral point cloud [2].
2.7.1. SCREEN: Show the LiDAR point cloud and multispectral orthomosaic displayed side by side in geospatial software, with alignment options being applied.
2.7.2. SCREEN: Show a Python script being executed to merge the LiDAR point cloud with the multispectral orthomosaic.





3. Using the TreeAIBox Plugin for Individual Tree Segmentation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Download CloudCompare (cloud compare), the three-dimensional point cloud processing software and install it [1]. Then download the plugin installer named TreeAIBox_Plugin_Installer_v1.0.exe (tree-A-I-box plugin-installer-version 1) from GitHub [2], run the installer, and follow the on-screen prompts [3].
3.1.1. SCREEN: navigating to the CloudCompare icon after installation.
3.1.2. SCREEN: Show the GitHub releases page and click the TreeAIBox_Plugin_Installer_v1.0.exe asset to download.
3.1.3. SCREEN: Run TreeAIBox_Plugin_Installer_v1.0.exe and proceed through the on-screen installer prompts until installation completes.

3.2. Open CloudCompare from the desktop icon or by selecting Start followed by All Programs and CloudCompare [1]. Load the point cloud file by using Open one or several files [2-TXT] and click Apply [3].
3.2.1. SCREEN: Show the Windows Start menu navigation to All Programs and launch CloudCompare.
3.2.2. SCREEN: In CloudCompare’s main console, click Open one or several files, browse to a .las or .laz file, and select it. TXT: Point cloud file: .las or .laz
3.2.3. SCREEN: In the import dialog, click Apply to load the file into the canvas.

3.3. If the point coordinates are large, accept the prompt to apply a global shift or scale [1]. Select Input, which reads metadata from the file [2], and click Yes so the point cloud appears in the canvas [3].
3.3.1. SCREEN: Show the “Global shift/scale” prompt appearing after file load.
3.3.2. SCREEN: Click the Input option in the prompt to read the metadata values.
3.3.3. SCREEN: Click Yes and display the point cloud rendered in the CloudCompare canvas.

3.4. Open the Python plugin toolbar [1]. Expand the Script Register dropdown [2] and click TreeAIBox to open the plugin graphical user interface [3].
3.4.1. SCREEN: Reveal the Python plugin toolbar within CloudCompare’s interface.
3.4.2. SCREEN: Click the Script Register dropdown to view available scripts.
3.4.3. SCREEN: Click TreeAIBox and show the TreeAIBox plugin graphical user interface panel opening.

3.5. Ensure the Use GPU (CUDA) (use G-P-U) checkbox is selected if a Compute Unified Device Architecture supported graphics processing unit is available [1]. From the top panel, select TreeFiltering [2] and choose ALS if tree stems are not visible in the remotely piloted aircraft system data [3].
3.5.1. SCREEN: In the TreeAIBox plugin, tick the Use GPU (CUDA) checkbox when a compatible graphics processing unit is present.
3.5.2. SCREEN: Click the TreeFiltering option on the top panel of the plugin.
3.5.3. SCREEN: In the TreeFiltering settings, choose ALS from the method options.

3.6. Now, clear the Tile size checkbox [1]. From the Predefined Models dropdown, select “treefiltering_als_esegformer3D_128_15cm(GPU3GB)” (tree filtering A-L-S -E-seg-former) [2]. If using this model for the first time, note the font gray color [3]. Then, click Download and confirm the popup showing the local path [4].
3.6.1. SCREEN: Uncheck the Tile size checkbox in the TreeFiltering panel.
3.6.2. SCREEN: Open the Predefined Models dropdown and select “treefiltering_als_esegformer3D_128_15cm(GPU3GB)”.
3.6.3. SCREEN: Show the selected model name displayed in a grayed-out font indicating it is not yet downloaded.
3.6.4. SCREEN: Click Download and in the confirmation dialog verify the local path, then confirm to start the model download.

3.7. Select the point cloud in the canvas so it is highlighted with a bounding box [1]. In the TreeFilter panel, click Apply [2]. Confirm a new scalar field named treefilter is created with value 2 for tree points in red and value 1 for other points in blue before proceeding [3].
3.7.1. SCREEN: Click the point cloud entity in the DB Tree so it becomes highlighted in the canvas with a bounding box.
3.7.2. SCREEN: In the TreeFilter panel, click Apply to run filtering.
3.7.3. SCREEN: Show the treefilter scalar field in the properties, with the legend indicating value 2 (tree points, red) and value 1 (other points, blue).





4. Detecting Treetops and Segmenting Tree Crowns
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. From the TreeAIBox (tree-A-I-box) top panel, select TreeisoNet (Tree-iso-net) [1]. Enable Reclamation, ALS (stem implicit) (A-L-S stem implicit), and TreeLoc (tree lock) [2]. From the dropdown, choose the required pretrained model [3]. Ensure the point cloud in the canvas is selected and highlighted with a bounding box, then click Apply [4].
4.1.1. SCREEN: In the TreeAIBox top panel, click TreeisoNet to expand options.
4.1.2. SCREEN: Enable checkboxes for Reclamation, ALS (stem implicit), and TreeLoc.
4.1.3. SCREEN: From the dropdown, select treeisonet_als_reclamation_treeloc_esegformer3D_128_10cm(GPU4GB).
4.1.4. SCREEN: Highlighted point cloud in the canvas with bounding box and click Apply in the panel.

4.2. After processing, confirm that a new item named treetops appears under the original point cloud in the DB Tree window [1]. Select this item and increase the point size, for example to 16, for improved visibility [2] and verify that treetop positions appear as white dots in the canvas [3].
4.2.1. SCREEN: Show the treetops item appearing in the DB Tree window.
4.2.2. SCREEN: Select the treetops item and adjust the point size value to 16.
4.2.3. SCREEN: Canvas view showing white treetop dots scattered above the forest canopy.

4.3. For segmenting tree crowns, re-select the tree point cloud item, highlighted in red [1]. From the TreeAIBox top panel, select TreeisoNet and enable TreeOff (tree off) [2]. Download the required pretrained model [3] and then click Apply to run the model [4].
4.3.1. SCREEN: Highlight the red-colored tree point cloud in the canvas.
4.3.2. SCREEN: In the TreeAIBox panel, click TreeisoNet and enable TreeOff.
4.3.3. SCREEN: Downloading treeisonet_als_reclamation_treeoff_esegformer3D_128_10cm(GPU4GB).
4.3.4. SCREEN: Click Apply to process the point cloud.

4.4. Next, confirm that a new scalar field named treeoff is created [1]. Verify that each tree is assigned a unique identifier, with points from the same tree sharing the same identifier [2]. Optionally, reset the treetop point size to default to reduce visual clutter [3].
4.4.1. SCREEN: Display the treeoff scalar field appearing.
4.4.2. SCREEN: Canvas view showing segmented trees, each assigned a unique identifier.
4.4.3. SCREEN: Reset the treetop point size to default in the properties panel.

4.5. To improve visual contrast and randomize tree colors by identifier, clone the original point cloud to preserve the data by selecting Edit and Clone [1]. Then, go to Edit followed by Scalar Fields and Convert to Random RGB [2]. Enter a large value to ensure enough discrete colors and click OK [3]. View the point cloud displaying trees in random colors [4].
4.5.1. SCREEN: Use Edit > Clone to duplicate the original point cloud.
4.5.2. SCREEN: Navigate to Edit > Scalar Fields > Convert to Random RGB.
4.5.3. SCREEN: Enter the value 256000 into the dialog box and click OK.
4.5.4. SCREEN: Show the updated canvas where each segmented tree is displayed in randomized colors.

4.6. Finally, from the TreeAIBox top panel, select TreeisoNet and click Export stats to export segmentation results [1]. Then click Open Output Path to view the exported file in the results folder [2]. Confirm the output is a comma-separated values file containing tree identifiers, coordinates, tree height, and crown area [3].
4.6.1. SCREEN: In the TreeAIBox top panel, click Export stats.
4.6.2. SCREEN: Click Open Output Path and show the results folder window.
4.6.3. SCREEN: Open the comma-separated values file displaying tree identifiers, coordinates, tree height, and crown area.



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: 118.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The TreeAIBox plugin successfully filtered tree points and delineated individual trees across all three sites and a total of 2,755 individual trees were detected [1].
5.1.1. LAB MEDIA: Figure 17. 	Comment by Poornima  G: Authors: Please change the figure number to 17 in the results section of the manuscript and communicate this change to proofreading@jove.com.

Currently the figure number is wrongly quoted in results section and figure 17 is missing from the online version of the manuscript.

https://review.jove.com/t/68745/collecting-processing-drone-based-remotely-sensed-data-for-use-forest?status=a70751k

5.2. The model identified 1,706 trees on Site 1 [1], 882 trees on Site 2 [2], and 167 trees on Site 3 [3].
5.2.1. LAB MEDIA: Figure 17. Video editor: Highlight A.
5.2.2. LAB MEDIA: Figure 17. Video editor: Highlight “B.”
5.2.3. LAB MEDIA: Figure 17. Video editor: Highlight  “C”

5.3. The detection rate for reference trees varied among the sites, with 100% detected for Site 2 [1], 95% for Site 1 [2], and 21% for Site 3 [3].
5.3.1. LAB MEDIA: Table 1. Video editor: Highlight the cell or row showing “100%” for Site 2.
5.3.2. LAB MEDIA: Table 1. Video editor: Highlight the cell or row showing “95%” for Site 1.
5.3.3. LAB MEDIA: Table 1. Video editor: Highlight the cell or row showing “21%” for Site 3.

5.4. The model achieved a 100% detection rate for all reference trees taller than 1 meter [1].
5.4.1. LAB MEDIA: Table 2. Video editor: Highlight the bottom three rows “1 -1.5 m”, “1.5-2m” and “>2m” showing a 100% detection rat.
5.5. Detection performance decreased for shorter trees, with only 45% of trees between 0.5 to 1 meter detected [1], and none of the trees below 0.5 meter identified [2].
5.5.1. LAB MEDIA: Table 2. Video editor: Highlight the row “0.5-1m”.
5.5.2. LAB MEDIA: Table 2. Video editor: Highlight the row “0-0.5m”.



[bookmark: _Hlk210168181]NOTE to Authors: 
1. It's better if you upload each screen recording after naming each file according to the corresponding shot number (3-digit bullet, e.g, 2.2.1.mp4, 2.1.3.mp4, etc). 
Each clip’s duration should be less than 25 seconds. 

2. But if you prefer to record all the steps together and upload a single screen capture file, that is okay.
In this case, you need to indicate the corresponding timestamp against each shot.
For example if the action described in shot 2.1.2 is present in the file name xxx.mp4 and is in between timestamp 00:30 to 00:45 then write as following in script above (shown in red font below). 
Example, shot 2.1.2 SCREEN: performing ........... action.   xxx.mp4 00:30-00:45.
                        2.2.2 SCREEN: clicking on.................button... xxx.mp4 01:00-01:25

Please note that every shot (3-digit step) should have the best corresponding video clip of only 20 to 25 seconds and not more than that, so that the voice narration can match the duration.

If a particular shot takes minutes to complete, we can choose timestamps at the beginning and end of the process so that the total time is again within the 25-second limit.
Example: 3.1.1 SCREEN: Clicking on the 'analyze and plot' button, analysis in progress and the graph being plotted.  xxx.mp4 00:00-00:10 and 02:30-02:40
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