Editorial comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version. Please use American English throughout.

The paper has been thoroughly proofread.

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points.

This formatting has been done.

3. Please provide an email address for each author.

The email addresses of the authors are as follow:

Animesh Banerjee: banerjeea@imcb.a-star.edu.sg
Shuang Wu: wushuang@bii.a-star.edu.sg
Cheng Li: chengli@bii.a-star.edu.sg
Sherry Aw: syaw@imcb.a-star.edu.sg

4. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.For example: Photron 85 FASTCAM MC2, Windows 7 and Windows 10 Home Edition, XQuartz, Kimwipe, Microsoft paint, etc.

We have removed all commercial language in the text with the following exception: For different Windows versions the command to install FLLIT will differ (Lines 192 - 208). This is an important instruction and is required for proper installation. Therefore, we have kept the version of Windows used and the corresponding installation instructions in the text.

5. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets, alphabets or dashes.

This has been fixed.

6. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”

All the text in the protocol were checked and changed to imperative tense.


7. In the JoVE Protocol format, “Notes” should be concise and used sparingly. Only one note can follow one step. These should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step.

This has been fixed.

8. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.

This has been fixed.

9. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.

This has been fixed.

10. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?

This has been fixed.

11. 2.1 note: When do you use CO2? Not mentioned in the step above. Is there any sex specific bias to be taken into account?

CO2 is usually only used to anesthesize flies upon first collection, and used prior to recording. Instead, ice is used to anesthetise flies prior to recording. Both male and female flies can be used in our set up, and, as far as possible, flies of both sexes should be analysed to avoid sex-specific bias. This is now mentioned in the text in Step 2.5.  

12. 3, 5: Please include how individual steps are performed. Please include all the button clicks in the software, knob turns etc. For example, Click “Save” to save the files

This has been fixed.

13. Please do not box the commands. These can be italicized instead.

This has been fixed.

14. 5.3.6: Please make actions steps in imperative tense or move this part to the results.

This has been made into action steps in imperative tense.

15. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.

We have now highlighted 2.75 pages or less of the Protocol (including headings and spacing) that identify the essential steps of the protocol for the video.

16. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”

No figures were reused in this manuscript. The tables were edited and reformatted to reflect slight updates made to FLLIT since it was published. 

17. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
b) Any limitations of the technique 
d) The significance with respect to existing methods
e) Any future applications of the technique

[bookmark: _GoBack]We have now revised the Discussion substantially to address these 5 points.

18. Please do not abbreviate the journal titles in the references section.

The output style that we used in this manuscript is the JoVe Endnote output style, which we downloaded from www.jove.com/files/jove.ens. Please advise which other Endnote style we should use and where to find it?

19. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an .xls/.xlsx file.

This has been revised. Some items were generic items from the hardware store with no company or catalog number, and hence only the description and technical specifications of the item are given.

Reviewers' comments:

Reviewer #1:

Aw and colleagues present a methods paper showing how to use an automated software suite for limb tip tracking in Drosophila. This includes setting up the rig for making the measurements and using a software suite to extract a set of parameters about the leg positions in each frame. The manuscript clearly explains how the authors obtained and analyzed data using this software suite.

Thank you for your kind comments.

Major:

I think this paper would benefit from an expanded discussion of the different published methods for limb and posture tracking in Drosophila. The authors cite LEAP and deeplabcut, as well as a recent 3d tracking paper. Another recent paper used a purely linear model with a training set to extract limb tip positions (DeAngelis et al., eLife, 2019). Since this paper is primarily about applying a method, readers would benefit from understanding the advantages and drawbacks of each of these methods, as they have been applied, relative to this particular one. For instance, all the others require annotation. The linear one, like this one, works best with walking flies and fails to track limbs in grooming flies. LEAP and deeplabcut in principle can track legs during all sorts of behaviors, as could the 3d tracker.

We have now give an overview (in the Discussion) of the different published methods for limb and posture tracking in Drosophila. 

Figure 4 A,A',C,C' require units for axes, or possibly a scale bar instead.

Axes have been added.

The application focus here is clearly on the authors' primary research interest. I wonder if they couldn't devote a little more space to the other applications of this sort of behavioral measurement: dissecting walking coordination more generally and its underlying circuits. That was the focus of most of the other related methods for limb tracking.

We now discuss this in the final paragraph of the Discussion.

Somewhere, it would also be useful to summarize some of the technical details of this algorithm. For instance, how does it find limb tips to generate its annotation? What kind of deep learning algorithm is it using?

FLLIT employs a boosting algorithm instead of a deep learning algorithm. There are some similarities with Convolutional Neural Networks in that for both frameworks, feature extraction is done automatically through learning convolutional kernels. We now summarise the technical details of this algorithm in the Introduction, in lines 69 – 85. 

Minor:

Photron camera reference should list company location city, country; same with other companies listed in the materials table.

These information are now included in the materials list. Some items were generic items from the hardware store with no company or catalog number, and hence only the description and technical specifications are given.

In my PDF, the screenshot figures were heavily distorted by compression artifacts, which should be corrected in any final version.

There is a link in the top right corner of each PDF page containing each figure, that when clicked will allow the download of that figure in the correct resolution. The figures downloaded from these links will be the figures published in the final version.

I was unable to open the *.mp4 supp movies on my mac, running OSX 10.13.6 with quicktime up to date (or so I believe).

We have chosen MP4 as it is generally the most universal video format. However Quicktime apparently only plays MP4 files in certain compression formats. Could we kindly recommend that you download and try this VLC, a video player for mac able to play a wide range of video formats? Here is the free download link: http://www.videolan.org/vlc/download-macosx.html? 

Reviewer #2:

Manuscript Summary:
The manuscript contains the instructions to use a software for leg tracking in freely moving insects, including a description of the setup needed to collect the data. The protocol seems straightforward and well described.

Thank you for your kind comments.

Major Concerns:
In my opinion, the instructions to download and install the software are not adequate for most scientists. The main method proposed is to clone a git repository. To do this, the authors give a command that only work for people who have git installed in their computer, which I think is a minority (it did not work for me). Cloning the git repo is recommended because of the size, but I think this will be an unnecessary bottleneck for most users. It would be better to create a small distribution that can be downloaded from github more easily, and perhaps add the example dataset somewhere else.

Thank you for your suggestion. We have now moved the example dataset to Google Drive and provide the download link. FLLIT itself can now be directly downloaded from Github without cloning the git repository.

Minor Concerns:
Line 97: The field of view is given in a strange way. Is this the uncertainty? Unless this uncertainty is an important detail, I think it would be better to simply write 11.5x11.5, or something like that.

We have now fixed this by using the standard in our lab, which is 11 x 11 cm.

