Response to reviewer #1
Comments:
In the manuscript, the authors present their studies on using an improved data analysing (signal processing) method (which is called "Improved Wavelet Transform") aimed at SHM systems of bridges. The problem is clearly explained as well as the performed experiments are fairly and comprehensively shown. Nevertheless (except my forthcoming remarks and suggestions regarding both the merit and text editing), my general concern is whether such material refers to "Remote Sensing". Unfortunately, I cannot see any similarities with remote sensing at all. Structural Health Monitoring, both with GMS (geodetic monitoring systems), belong directly to the Civil Engineering and - in their current form presented by the authors (RT-GNSS and accelerometer) do not represent remote sensing (RS) methods! In that mean, RS-methods on engineering objects refer instead to photogrammetry, which is not the subject in this particular case.
Regarding that, I've got a severe problem with recommending the paper for publishing. Should the authors have submitted their text to more civil engineering journals, the text could have proceeded with some revision. Here, I would recommend changing the journal. In my opinion - more suitable would-be ex. "Sensors". Please consider that!

Response:
We appreciate that the reviewer acknowledged the appropriateness of the proposed method in the manuscript and thank the reviewer very much for the thoughtful review. This manuscript is about the GNSS application in the SHM systems of bridge. We want to submit this paper to the special issue "Integrated Applications of Real-Time GNSS Precise Positioning Services", which belongs to the section "Remote Sensing Image Processing". The topic of manuscript is related with this special issue. Thank you for your kind suggestion. 
Question (1):
please check the whole text in terms of missing spaces and typos; for example, prevalently citations lack spaces between preceding words (abbreviations) - as it is in Line 39, 42, 47, 50, 61, 69, 78, and so on.
Answer (1):
[bookmark: _Hlk79860444]Thank you for your advice. We have checked the whole text in terms of missing spaces and typos. Some paragraphs have been reorganized or rewritten. However, we will apologize and correct in the first time if there is still a language problem in the revision.
Question (2):
Line 101: it would be necessary to explain using the Yule-Walker algorithm; why exactly this algorithm? How is it based in the literature etc.? I know, it might be evident for the authors and other professionals but for a wider audience reading the Remote Sensing journal, probably not.
Answer (2):
Thanks for your advice. We have added three sentences “The traditional EWT segmentation method may lead to an improper separation when the data are contaminated with significant noise and/or nonstationary components. The autoregression power spectrum is smoothed with a lower-level variance and can define the boundaries more appropriately than Fourier spectrum. Li et al. [30] studied three common algorithms of the power spectrum of autoregression model. The Yule-Walker method had good resolution and met the requirement for analyzing the EEG data through comparative analysis.” At the second paragraph of sub-section “2.1. The improved EWT” to incorporate the reviewer’s comments. Besides, the relevant reference has been provided in the revision. You can check in line 151-161.
Question (3):
Line 130 - 161: the authors give the Empirical Wavelet Transform method principles with its improved form. From the text, it seems that they have been the inventors of it. I would recommend either putting relevant citations and references to the literature or - if the authors have invented it - to underline that fact more clearly!
Answer (3):
Thank you for your advice. The empirical wavelet transform method is developed by Gilles. We have provided relevant references in this paragraph. Sorry for the misunderstanding. 
Question (4):
Line 178: the method using the Pearson correlation coefficient would need justification.
Answer (4):
Thank you for your advice. Traditionally, the judgment and reconstruction of real IMFs are based on correlation coefficients between IMFs and the initial signal. This conclusion can be found in the reference #6, 32, 33, i.e., “Yu, L.; Xiong, C.; Gao, Y.; Zhu, J. Combining GNSS and accelerometer measurements for evaluation of dynamic and semi-static characteristics of bridge structures. Measurement Science And Technology 2020, 31, doi:10.1088/1361-6501/aba884.” Besides, relevant formulas have been provided.


Question (5):
Line 205: if the equation had been taken from the others, it needs relevant references.
Answer (5):
Thank you for your advice. Relevant reference has been added in the revision. Reference is as follows:
34.	Pei, Q.; Li, L. Structural Modal Parameter Identification Based on Natural Excitation Technique. In Advanced Research on Civil Engineering, Materials Engineering And Applied Technology, Zhang, H., Jin, D., Zhao, X.J., Eds.; Advanced Materials Research; 2014; Volume 859, pp. 167-170.
Question (6):
Lines 216-218: it only proves that the text fits other signal-processing journals (or "Sensors").
Answer (6):
[bookmark: _Hlk79854502]Thank you for your advice. We would reconsider this advice if the manuscript is not suitable to the special issue. 
Question (7):
Line 255: choosing the criteria needs justification and references.
Line 264: the word "improved" would need some justification; on which criteria have the authors based their improvement, and how did they decide about it?
Table 1: RMSE needs a unit too, in my opinion.
Answer (7):
Thank you for your advice. According to the other reviewer’s comment, the manuscript need to be shortened and the first simulation seems trivial. So, we have deleted the first simulation analysis. However, we would be willing to answer your question. 
The criteria is described in the correlation coefficient judgment criteria in the methodology section. And relevant references have been added to the methodology section.
The "improved" algorithm is mainly explained in the second part (methodology), including the optimization of spectrum segmentation method and the clarification of effective components screening.  Relevant references are provided in the methodology section.
We accept your suggestion that RMSE needs a unit too. If possible, an assumption of the unit of vibration amplitude will be given. So RMSE can have a unit.
Question (8):
Line 282: what kind of sensors have been used? What are their parameters? Please provide it at least in the references.
Answer (8):
Thank you for your advice. The reference #36 has been provided in the revision. “Johnson, E.A.; Lam, H.F.; Katafygiotis, L.S.; Beck, J.L. Phase I IASC-ASCE structural health monitoring benchmark problem using simulated data. J. Eng. Mech. 2004, 130, 3-15, doi:10.1061/(asce)0733-9399(2004)130:1(3)”. And we also reorganized the sentence to provide the information of sensors “The vibration data were measured by 16 accelerometers placed in the x- and y-directions per floor.”. From the reference, the 1000 Hz sampling rate of accelerometer was described. 
Question (9):
Section 4 ("Field experiments"): for me, it is a crucial point of the whole article because it represents the practical field verification of the proposed approach; hence, the location of the sensors would definitely need a sketch presenting it! For the surveyors, the geometry of control networks play a crucial role and decides about the total accuracy etc.!
Answer (9):
[bookmark: _Hlk79873280]We apologize for our mistakes about lacking the sketch information. In the revision, we have provided a new Figure 11 to explain the geometry of control networks and the equipment placement. The Figure 11 is as follows.
[image: 图形用户界面, 网站

描述已自动生成]
Figure 11. The Wilford suspension bridge and instrumentation layout
Question (10):
Lines 364-366: the sentence informs that there have been two GNSS-receivers but only one antenna (Leica AT504). It is probably not the case. The choke-ring AT504 antenna belongs to the reference station established in the vicinity of the bridge. In such a case, it lacks information about the receiver used for the base station.
Answer (10):
Thank you for your advice. We have reorganized the sentence “the main instrumentation employed in the experiments includes three sets of GS10 GNSS receivers with a sampling rate of 20 Hz, a Kistler 8392A2 tri-axial accelerometer with a sampling rate of 100 Hz, a precise time data logger, a signal splitter, a Leica AR10 antenna (used on the monitoring site) and a Leica AT504 choke-ring antenna (used on the reference station)”. And Figure 11 above may solve your question.
Question (11):
Lines 366-269: 2012 - it was a pretty long time ago - I would definitely give the information about the monitoring intervals within that period (the performance of GNSS systems may be dependent on time due to the development of particular satellite systems which stand a part of the whole GNSS).
Answer (11):
Thank you for your advice. The relevant references #38, 39 have been provided. References are as follows.
Reference 38: Yu, J.Y.; Meng, X.L.; Shao, X.D.; Yan, B.F.; Yang, L. Identification of dynamic displacements and modal frequencies of a medium-span suspension bridge using multimode GNSS processing. Engineering Structures 2014, 81, 432-443, doi:10.1016/j.engstruct.2014.10.010.
Reference 39: Yu, J.Y.; Yan, B.F.; Meng, X.L.; Shao, X.D.; Ye, H. Measurement of Bridge Dynamic Responses Using Network-Based Real-Time Kinematic GNSS Technique. Journal Of Surveying Engineering 2016, 142, 12, doi:10.1061/(asce)su.1943-5428.0000167.
Based on the references, the experiment was conducted in June and August 2012. During field experiments, pedestrians and bicyclists traveled across the footbridge occasionally, and the environmental temperature changed in the range of 20.4–21.0° with a gentle southwest wind. Six to nine GPS satellites were usually available above the cutoff angle of 15°.
Question (12):
Line 374: please provide information about potential obstacles etc. - at least, please write the sketch of your control network geometry.
Answer (12):
Thanks for your advice. The relevant information is provided in figure 11. Apologize again for this severe mistake.
Question (13):
Lines 377-379: does it mean that both receivers observed the same antenna? Please excuse me, but I don't entirely understand your intention.
Answer (13):
Yes, two receivers are connected with the same antenna. The intention is to obtain GNSS data under different solution methods (RTK, NRTK, PPK).
Question (14):
Lines 384-386: what conditions took place that time in terms of surveying with GNSS?
Answer (14):
During the time, the conditions of three experimenters jumping synchronously 10 s per 3 min took place. When the experimenters rested, wind and occasional pedestrian loads took place. The sentence has been reorganized “The forced vibrations were excited by 3 experimenters with a total weight of 180 kg jumping synchronously for 10 s every 3 min at the mid-span. Using the above sensors, three groups of monitoring data were collected simultaneously (SRTK, SNRTK, SACC).” For more details about this field experiments, refer to references #38 ,39.
Question (15):
Is your choice for GNSS equipment used anyhow justified?
Answer (15):
The goal of this article is to identify the modal parameters of bridge structure. For more information on the field experiments, you can turn to the reference #38, 39 (mentioned above).
Question (16):
Figure 18 is not entirely visible - maybe its resolution should be higher?
Answer (16):
Thank you for your advice. we have tried to change the frequency resolution. Due to the 5.2 Hz is not the main frequency, it is hard to improve. The goal of this figure is to prove that each effective component corresponds to the external excitation condition. The brightness part of time-frequency representation is the focus of us.
Question (17):
Line 422: I am wondering why the pure RTK using a reference station located nearby gave (according to your information) worse results than the network solution (NRTK)... It should be checked or at least, anyhow explained.
Answer (17):
Sorry for incorrect information put in the article. Based on the references #1 (Shen, N.; Chen, L.; Liu, J.B.; Wang, L.; Tao, T.Y.; Wu, D.W.; Chen, R.Z. A Review of Global Navigation Satellite System (GNSS)-Based Dynamic Monitoring Technologies for Structural Health Monitoring. Remote Sensing 2019, 11, 45, doi:10.3390/rs11091001.), “If the reference station is dense enough, the accuracy of NRTK can achieve the accuracy of the traditional RTK short baseline method.”. your opinion is totally correct, and we have corrected it. We have reorganized the sentence “It realizes the real-time dynamic high-precision relative positioning of the rover station, and its positioning accuracy can achieve the accuracy of the traditional RTK short baseline [1]. However, the time history of RTK data appears the abnormal displacement [39], in order to accurately extract the NF and DR of the bridge, the NRTK-GNSS monitoring data are analyzed.”
Question (18):
Line 426: we have to be aware that many error sources influence GNSS measurement; hence, I would consider the equipment and the external conditions (plus geometry of a control network!)
Answer (18):
Thank you for your advice. The instrumentation and the external conditions (plus geometry of a control network) are rewritten. Refer to the 4.1 engineering background for details.
Question (19):
Lines 479-481: the RT-GNSS-surveying is generally limited by the accuracy (typically, it represents a cm-level); however, in regular monitoring geometries, it is possible to filter the data and obtain (statistically) a millimetre-level. Nevertheless, the measurement uncertainty of GNSS never reaches sub-millimetres, so I would be careful with providing readers with such information.
Answer (19):
We apologize for incorrect information put in this text. We have reorganized sentence and delete expression of "the sub-millimetre level". The new sentence is as follow.
“The monitoring difference between two sensors is lower than 1.0 mm after data processing.”
Question (20):
Line 493: choosing the objects needs justification.
Answer (20):
Thanks. The sentence has been rewritten “Besides, the denoising ability of the proposed method was evaluated in comparison with the EMD and WT algorithm.”.


thank you very much for your helpful suggestions
Regards
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