Dear All,
All the comments have been addressed in this revision of the article. Changes have been made to the manuscript using the Track Changes option in Microsoft Word, and changes can be viewed in the Simple Markup (for easier readability) and All Markup (all changes visible) modes in Word. The video has also been updated according to the comments.
Please note that in order to address all the reviewers’ comments, some parts of the manuscript have been significantly updated. Consequently, the Introduction section turned out to be almost 2100 words long, which is over the 1500-word limit described in the manuscript template and instructions. In order to address this, and still include the necessary changes as outlined by the reviewers, the Introduction section has been split into Introduction and Related Work sections, where the latter includes the description of deep-learning-based food image recognition solutions and datasets. This way, the new Introduction section is around 1400 words long and the Related Work section has around 700 words. If necessary, this can be changed.
Included below are all the editor and reviewer comments (in an italic font), as well as our responses to them (in a blue font for better legibility). In them, we detail how the comments have been addressed and describe the changes that have been made to the manuscript and video.
In the hopes of a positive response I wish you all the best,
Simon Mezgec

Editorial and Production Comments:
Changes to be made by the Author(s) regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues
The manuscript has been checked thoroughly and some errors have been corrected throughout the manuscript.

2. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Significant detail has been added to several protocol steps that should clarify how they are to be performed. For example, details have been added to augmentation steps (1.3.1 to 1.3.7. and 3.2.1. to 3.2.6.), to hyperparameter-defining steps (1.4.3., 2.3.1. and 3.3.2.), to training steps (3.3.4. to 3.3.7.), and others. More on this can be found in our replies to Reviewer #1 below.

3. 1.4.4/2.3.3: What does it mean to enter the definition? What are the user input commands here? 
It is a copy-and-paste process from the definition text file into the NVIDIA DIGITS user interface. The instructions for both steps have been reworded to clarify this, and information on where to get the FCN-8s architecture definition text has been added as a note in step 2.3.3 (now step 2.3.2.).

4. 3.2.2: How is CLoDSA being used?
CLoDSA is being used to perform image segmentation steps (steps 1.3.1. to 1.3.7. and new steps 3.2.1. to 3.2.6.). The Python scripts containing all the CLoDSA commands are now attached to the manuscript (files ‘nutrinet_augmentation.py’ and ‘frc_augmentation.py’). To further detail what exactly needs to be done in each of these steps, the CLoDSA library requirement and the specific CLoDSA command location in the included Python scripts for each step have been added. This allows the reader to simply copy-paste the commands, and only change the path of the image dataset.

Changes to be made by the Author(s) regarding the video:
1. Hold on all of the section titles for 2 or 3 more seconds before moving on. For example, the section 1 title at 0:43 is only on screen for a second and a half before it is gone.
The display duration of section titles has been prolonged to address this issue. New section titles are now held for 5 seconds (which is between 2 and 3 seconds more than before), with the exception of the title for section 1.2, which is held a little over 6 seconds due to the extra text present on the title card – this should allow the viewer to read everything without hurrying. Furthermore, the steps in the video have been updated to align with the new version of the manuscript. Lastly, the design of the section titles has been updated.

Please upload a revised high-resolution video here:
https://www.dropbox.com/request/chF0mlCkyvhVtOprB52d?oref=e
The revised high-resolution video has been uploaded to the above link.
Thank you for your feedback!

Reviewers' Comments:
Reviewer #1:
Manuscript Summary:
This paper describes a method for recognizing food-related images (based on a deep neural network architecture proposed by the authors), and also two methods for segmentation of food images (down to food items). The paper presents methods for gathering the required training sets, creating the ground truth, installing and using the necessary software, and training the models. Experimental evaluation on a publicly available dataset and an in-house dataset shows promising results.

Major Concerns:
The main concern with the paper is the different levels of detail that the various steps are described. This makes it hard to identify the core audience of this work: is it machine-learning experts who want to adapt their tools and methods to food image recognition and segmentation? is it non-experts who want to apply a relatively automated method for food image recognition and segmentation? The following examples make this issue clearer.
The protocol steps have been updated significantly to equalize the level of detail across all steps. To this end, the installation steps have been removed and additional details have been added to a large number of steps. Apart from the steps mentioned below, details have been added to other steps as well (e.g., step 1.1.1., step 2.1.1., etc.). The target audience are both of the groups mentioned – machine learning experts can gain insight into what architectures and data augmentation steps perform well for the problems of food image recognition and segmentation, while non-experts can just take the provided instructions and files and run the deep learning model training as-is. To better suit the latter, significant detail has been added to the protocol steps. The target audience description has also been added to the manuscript itself (lines 147-150).

1. Software requirements: some steps in the protocol are related to installing software (python, caffe, google API client, pytorch, and more), while another step is to "write a python script that uses the google custom search API". There are some issues with this: (a) the level of detail is not consistent, (b) there is no clear definition of the underlying system (e.g. type/version of operating system, hardware requirements), (c) software requirements should be better mentioned separately, instead of listing the installation steps as part of a protocol.
The software requirements are listed in the Materials table (Excel spreadsheet file) that is attached to the manuscript. Because of this, the installation steps have been removed from the Protocol text in the manuscript to improve the consistency and help equalize the level of details in each protocol step. Furthermore, links have been added to each of the requirements in the Materials table, and three more requirements have been added to it: the OS requirement and GPU requirement (listed in a separate Hardware table section), as well as an additional software requirement (OpenCV) that was missed before.
As for step 1.1.5. (now step 1.1.3.), which contains the instruction to write a Python script – the text has been slightly altered to make it clearer that it is not mandatory to write a new Python script from scratch, as we provide our own Python script in the supplemental files of the manuscript (this is mentioned in the step 1.1.3. note). That said, the reader who follows these steps still has the option to write their own script, and the following steps should still be applicable. This is why step 1.1.3. now reads “Write or download a Python script…”. Due to the fact that our script is included, we did not go into further details in this step – if the reader is interested in a quick way to get started with deep learning model training and maybe does not have a programming background, they can just run the script without going into details. For others, they can view the code, analyze it and either adapt it for their purpose, or write another script entirely.

2. Some steps are not clear: for example what does step 1.1.7 mean?
Upon analyzing the Python script mentioned in step 1.1.6. (now step 1.1.4.), we found that step 1.1.7. is superfluous as the script already saves the resulting images in the correct format, so there is no need for an additional step after that. Thanks for pointing out this error – it has been corrected by removing step 1.1.7.

3. Machine-learning related steps: steps of 1.3 describe a process of dataset augmentation. Additional dataset augmentations are described within 3.2. On the other hand, other parts of the machine-learning process are not adequately described. For example, the note of step 3.3.4 mentions "experimentation is needed for each dataset to find the optimal hyperparameters": this is a broader challenge and a focus of relevant research. While it might be impossible to provide an "optimal" solution, authors could suggest some approach (or specific configuration), which would be more in line with a protocol description. Step 1.4.7 mentions "take the best-performing … model": what is the best-performing? This might be clear to someone familiar with machine-learning (who understands that this is referring to validation accuracy or validation loss), but it might not be clear to someone who is not familiar and is using the paper and described protocol to implement the proposed method/system.
Step 3.3.4. (now step 3.3.2.) has been updated in multiple ways. More details have been added about what parameters exactly should be changed in the architecture definition file (if the reader wants to change them). More importantly, the note that mentions experimentation with the hyperparameters has been changed to reflect the fact that the included architecture definition file already contains a possible hyperparameter configuration that the reader can use without modifying the hyperparameters themselves. It is also now stressed that this step is optional. Since the possible hyperparameter values are already defined in the file and adding more details about the process of trying to find optimal hyperparameters would make this step very long, we did not go into further details on this topic. Steps 1.4.3. and 2.3.1. have been similarly updated.
As for step 1.4.7. (now step 1.4.5.) – this is true, and the previous step description could have confused some readers. This is why we have added a long note to this step that details how the best-performing model iteration can be determined in the NVIDIA DIGITS software, along with an optional step that might help with overfitting. Steps 3.3.4. to 3.3.7. have been similarly updated.

Overall, the protocol described in this work follows these steps: (a) dataset and ground-truth collection, (b) dataset curation and augmentation, and (c) training of the recognition/segmentation models. Most of the steps are related to dataset augmentation and installation of various software components. As a result, the target audience as well as the desired outcome of the protocol is not clear.
As mentioned in our first reply, the installation steps were removed and the target audience are both machine learning experts and non-experts (more on this above). As for the desired outcome of the protocol – the purpose is to publicly document the methods that have led to promising results in the food image recognition field. With these instructions, other researchers (both those with machine learning expertise as well as nutrition experts who are looking to apply this approach to their own research) in the field can either take the exact approach and apply it to their own food image dataset or gather ideas from specific steps of the protocol and apply them to their own existing deep learning approach.
Thank you for your feedback!


Reviewer #2:
Manuscript Summary:
This article deals with an interesting topic image processing by the usage of deep neural networks, called 'NutriNet' with a specific application on food image classification for dietary assessment. Today, Deep neural network is considered as one of the most important topics in computer science. It is used in many studies by researchers and authors in the field of machine learning because it has achieved good results in classification and recognition.

Major Concerns:
None

Minor Concerns:
Suggestions which would improve the quality of the article but are not essential for publication:

1. Starting from the introduction authors may provide the reader with a clear picture of why automatic dietary assessment is necessary nowadays. They can discuss from health/ medical or any other point of view.
A more in-depth explanation of the usefulness of automating dietary assessment has been added to the introduction, including some applications (lines 46-49 and 52-55).

2. I suggest to add the following reference to the paper.

Hafiz, Rubaiya, et al. "Image-based soft drink type classification and dietary assessment system using deep convolutional neural network with transfer learning." Journal of King Saud University-Computer and Information Sciences (2020).
The suggested reference has been added to the paper (reference 31, cited in line 173).
Thank you for your feedback!


Reviewer #3:
Manuscript Summary:
This paper presents some deep neural networks techniques for image-based dietary assessment. This paper is well written. However, the data are newly collected but the presented techniques are not new. This paper tends to focus more on the applications instead of new technique. The novelty of this paper is fairly acceptable. I will suggest to accept this paper for publication in JoVE after the authors has successfully addressed the listed comments as below.

Major Concerns:
1. The authors should include some comparative tables of prior works considering different parameters.
NutriNet was mainly tested on a self-collected/self-acquired dataset (which includes the smaller real-world image dataset), and the fake-food image recognition solution was tested on the fake-food buffet (FFB) dataset, provided by Tamara Bucher from the University of Newcastle, Australia. Due to legal reasons, we cannot share either of the datasets, which means there are no other results on these two datasets that we can compare our results to. We could offer comparisons to other works on other datasets, but that comparison would not be fair, since the accuracy results are highly dependent on the size, quality and class distribution of the dataset, as well as the number of food classes present. NutriNet was also tested on a publicly available dataset (University of Milano-Bicocca 2016 – UNIMIB2016) and the comparison to the authors’ baseline result is given in lines 497-500.
As for the ResNet-based solution for food image segmentation, which was tested on the Food Recognition Challenge benchmark dataset – we have included a table (Table 1) comparing our accuracy result to the results of the other top-4 participants.

2. Experimental results are not clear. More scientific reasoning should be added in the experimental results' explanation. What are the parameters used in the proposed system and how their values are set?
The Representative Results section of the paper has been significantly expanded to address this. For each of the three solutions (NutriNet food image recognition, FCN-8s food image segmentation and HTC ResNet-101 food image segmentation), the parameters have been described and their values given, as well as the reasoning behind their values. Additionally, the results and measures used to determine them have also been elaborated on. Lines 468-502 now contain a more in-depth description of the NutriNet food image recognition solution’s parameters and results, lines 504-527 of the FCN-8s food image segmentation solution, and lines 529-566 of the HTC ResNet-101 food image segmentation solution.

3. The authors should provide some details (e.g. formula, algorithm, etc.) on the presented techniques. The presented protocol are impressive but this make this paper like a handbook if excluded the techniques' explanations and details.
Apart from the Representative Results and the Protocol sections, the Introduction section has also been significantly expanded to elaborate further on the presented techniques and approaches used. In particular, further details about the NutriNet architecture have been added, additional description of fully convolutional networks and the fake-food dataset, and the Hybrid Task Cascade has also been expanded upon. These additions are located in lines 107-145. Some formulas for accuracy measures have been added to the Representative Results section (lines 519 and 558).
Apart from that, Figure 1 already contains a complete visual representation of the NutriNet architecture, and the entire definition is included as a supplemental file to the paper (‘nutrinet.prototxt’). For the FCN-8s solution, the FCN architecture was taken from the FCN paper’s GitHub page, and the definition is linked in the paper (line 371). For the HTC ResNet-101 solution, the definition is also included as a supplemental file (‘htc_resnet-101.py’). All the architectures’ definitions are therefore either attached to or linked in the paper, so we do not think it would be beneficial to repeat them in the manuscript text as algorithms, as that would make the paper very long. Other algorithms used, such as for data augmentation, are also now included as supplemental files (‘frc_augmentation.py’ and ‘nutrinet_augmentation.py’) and described in the protocol text.

Minor Concerns:
1. Some important recent references are missing in the fields. The authors should consider more recent research done in the field of their study (especially in the year 2020 onwards).
7 recent references from the food image recognition research field, published in the last year, have been added to the paper (references 29, 31-35 and 42, described in lines 169-183 and 206-209).
Thank you for your feedback!
