Response sheet to Reviewer comments

Reviewer 1: 
Response to comments and queries: Thank you for the suggestions. The changes have been done as described below.
Required Minor Corrections: Abstract: added an abstract as a summary to the cumulative work done.  
1. Formatting: the texts in thesis have been formatted and chapter headings, figures/tables captions have been adjusted.
2. Language consistency and Proofreading:  to ensure the pointers raised addressed, we have updated the thesis after thoroughly going through the manuscript.
3. Chapter Organization: As suggested, it has been ensured to be in correct format.
1. Generic Questions:
a. The answers to the questions have been added in Abstract.
b. The answers to the questions have been added in Abstract.
c. The answers to the questions have been added in Abstract and Chapter 1, 2.
d. The answers to the questions have been added in chapter 6.
2. Specific Questions:
a) The answers to the questions have been added in section 1.3.
b) The answers to the questions have been added in section 2.3.
c) The answers to the questions have been added in section 4.2.3 and 4.3. 
d) The answers to the questions have been added in chapter 6.















Reviewer 2: 
Response to comments and queries: Thank you for the suggestions. The changes have been done as described below.
Chapter 1:
Page 2: Response: The annotation for static magnetic field (Bo) in italics has been corrected in the text as required (now from page 5 to 7).
Page 3: Response: The annotation for Mz, Mxy, and similar cases has been corrected in the text uniformly across the chapter.
Page 3: Response: The T1, T2 has been uniformly adjusted across text.
Page 3: Response: Reference missing at the required position has been added (now at page 8).
Page 4: Response: Missing reference has been updated.
Page 4: Response: The equation 1.3a gives the chemical shift dependent on spectrometer magnetic field but equation 1.3b gives the spectrometer independent chemical shift. 
Page 5: Response: The data is from the metabolite basis for NAA used in chapter 3. 
Yes, frequency domain plots of signals derived from magnetic resonance spectroscopy (MRS) are typically symmetric around zero in theory, especially dealing with purely frequency components from the Fourier Transform. In practice, only the positive frequencies are often displayed in MRS plots. This is due to the way data is processed and visualized in many spectroscopy applications, particularly in MR spectroscopy. The phase and reference correction, signal processing, and visualization conventions can result in the display of only one side of the spectrum, often starting from 0 Hz to higher frequencies (or corresponding chemical shifts in ppm), without showing the negative frequency mirror. However, here, the frequency plot has not been presented as the chemical shift relative of a reference, usually tetramethylsilane (TMS) in MRS at 0. Also, in MRS, the axis for frequency/ppm scale is take from right to left.
Y-axis is the arbitrary amplitude unit for the peak. 
Page 9: Response: abbreviation related issues have been checked and updated.
Page 12: Response: The missed information has been added and updated in the text.

Chapter 2:
Page 14: Response: The font and numbering issues have been updated through the chapter.
Page 14: Response: italics for the annotation has been corrected.
Page 15: Response: the issues of B(t) has been corrected and updated.
Page 15: Response: Numbering of equations has been updated.
Page 15: Response: The term not defined has been added, the sequencing has been corrected and the suffix to each term is properly defined.
Page 16: Response: The correction has been updated for L1, L2-norm as per convention.
Page 28: Response: All the queries raised here have been answered and updated in the text.
Page 33: Response: The table format has been adjusted for better readability as suggested.

Chapter 3:
Page 38: Response: The figures have been updated as suggested and notation related convention has been cross-checked to remove the issues.
Page 39: Response: The fonts and equation numbering has been added.
 Page 39: Response: The fonts have been made uniform and improved for better readability.
Page 40: Response: The corrections have been made in the text as suggested.
Page 40: Response: The equation numbering has been edited as suggested.
Page 41: Response: The typing mistake has been resolved.
Page 43: Response: The reference has been added as suggested.
Page 44: Response: The query has been answered and explained in the section as pointed out.
Page 44: Response: The answer to the query has been added to the relevant section according to the question.
[bookmark: _Hlk179160305]Page 45-46: Response: The dataset is retrospective with all the patient’s identifiers removed to maintain confidentiality, and was obtained from the hospital within the university. The total number of SVS spectra is 249 with 38 cases identified with tumor and rest 211 normal cases. Out of these 6 normal and 2 tumor data were discarded, leaving 36 tumor and 205 normal spectra in the dataset.  
Page 46: Response: The data were acquired from the Raman spectroscopy data bank at the present Institute instrumentation facility and are also retrospective.
Page: 46: Response: The details related to N, ,  have been added to the text, the equation numbers have been updated, and subscript for  updated at the relevant places. The denominator is cumulative noise and the same equation 3.8, 3.9 have been used in the study.   
Page 47: Response: The issues and confusion with the number of spectra in the dataset used in the study has been cleared throughout the chapter. 
Page 48: Response: As suggested, the comments have been added to the text.
Page 49: Response: It can happen as after denoising SNR improved as we expect, but at the same time some small morphological changes in the waveform peaks also occurred which thereby affected the overall mean-squared error and the structural similarity indices.
Page 49: Response: The confusion with the number of spectra in the dataset has been addressed and clarified throughout the chapter.
Page 49: Response: The table number expected has been added at the relevant position as pointed out.
Page 50-51: Response: The adjustment has been made accordingly.
Page 51: Response: the clarifications with dataset have been made through the chapter.

Chapter 4:
Page 56: Response: The table numbering has been corrected and placed close to its textual description for better presentation. 
Relevant information about Voigt lineshape and discrepancy with gaussian has been updated in the text. 
Page 57: Response: The mathematical symbols used throughout the text has been carefully checked and corrected wherever required as per the suggestion.
Page 59: Response: The symbolic notations and texts have been updated to fit along the text as suggested.
Page 60: Response: The question has been answered by adding details to the text in the suggested section.
Page 63: Response: The numbering issues have been corrected as pointed out.
Page 63: Response: The text is modified and updated as suggested.
Page 65: Response: Since the model is trained over the noisy dataset using the corresponding ground truth (target) data to minimize the loss function (eq. 4.2), the ground truth is sent alongside. Once the model is trained, validation data has been used to further tune the trained model so that we can generate better prediction over the test set. So, the data flow for the overall evaluation is train+ground truth dataset -> validation set -> test set.
Page 67: Response: The appropriate modifications have been in the text as suggested.

Chapter 5:
Page 80: Response: The ground truth data is clean and without any data augmentation step performed over it. The answer is also added in the text for clarification.
Page 84: Response: Thank you for pointing this issue. The information was not properly conveyed through the text, and has been re-written to bring more clarity with context.
Page 88: Response: For peak amplitude estimation, we have used a naïve regression module which takes input as the noise removed metabolite-MM separated data from the output of inception-UNet module (N=5000 spectra each). Therefore, the data for peak amplitude estimation was not defined noisy. 
For this module, we tested different train/validate/test ratios e.g. 50/25/25, 60/20/20, 70/15/15, 80/10/10, and over 5000 spectra, the optimized performance of the peak estimation module was best for 60/20/20 ratio especially for low amplitude chemical peaks. 
Page 91: Response: The relevant information has been added and updated for the plots as suggested.  

Dear Reviewers,
I hope this message finds you well. I would like to express my sincere gratitude for the time and effort you dedicated to reviewing my thesis. Your detailed feedback and thoughtful questions have been invaluable in identifying areas for improvement, and I greatly appreciate your advices to enhancing the quality of my work.
I have carefully considered each of your comments, and though some page numbering may have changed due to addition of some information in the thesis text, I have made corrections, adjustments, addition of information as suggested:

