Response Letter
ID:   	applsci-2048898
Title: 	Determination of Coniferous Wood's Compressive Strength by SE-DenseNet Model Combined with Near-Infrared Spectroscopy

Response to Editors and Reviewers:
We would like to thank editors and reviewers for their valuable feedback and constructive comments. We have carefully addressed all the raised concerns and problems. Below we present a detailed illustration of the changes that we have made in response to each raised comment.

Assistant Editor:
[bookmark: OLE_LINK12][Response] Thanks. we have revised our manuscript with reference to the comments of the reviewers. We sincerely apologize for the mistakes we made in the manuscript. In the process of validating and responding to reviewer comments, we have gained a lot. This is a rare learning opportunity for us. Thanks again.


Review #5:
1. Authors need to provide more references to all the methods they use. Also, authors need to be careful regarding the chemometrics terms used.
[Response] Thanks for pointing this out. We apologize for our oversight in the inadequate references. We have made litter adjustment. And we will be careful regarding using of chemometrics terminology.

(References):
8. Wang Y, Xiang J, Tang Y, et al. A review of the application of near-infrared spectroscopy (NIRS) in forestry[J]. Applied Spectroscopy Reviews, 2022, 57(4): 300-317.
13. Wang H P, Chen P, Dai J W, et al. Recent advances of chemometric calibration methods in modern spectroscopy: Algorithms, strategy, and related issues[J]. TrAC Trends in Analytical Chemistry, 2022: 116648.
14. Mishra P, Passos D, Marini F, et al. Deep learning for near-infrared spectral data modelling: Hypes and benefits[J]. TrAC Trends in Analytical Chemistry, 2022: 116804.
27. Raghavendra A, Guru D S, Rao M K. Mango internal defect detection based on optimal wavelength selection method using NIR spectroscopy[J]. Artificial Intelligence in Agriculture, 2021, 5: 43-51.
31.	Yun Y H. Method of Selecting Calibration Samples[M]//Chemometric Methods in Analytical Spectroscopy Technology. Springer, Singapore, 2022: 297-308.
32. Yang Y, Zhao C, Huang W, et al. Optimization and compensation of models on tomato soluble solids content assessment with online Vis/NIRS diffuse transmission system[J]. Infrared Physics & Technology, 2022, 121: 104050.
33. Huang L, Wu K, Huang W, et al. Detection of fusarium head blight in wheat ears using continuous wavelet analysis and PSO-SVM[J]. Agriculture, 2021, 11(10): 998.
34. Wang L, Wang R. Determination of soil pH from Vis-NIR spectroscopy by extreme learning machine and variable se-lection: A case study in lime concretion black soil[J]. Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2022, 283: 121707.

2. Line 22 – “better” - better than what? – the use of better implies comparison with something else.
Line 54 – better than what?
[Response] Thanks for pointing this out. We apologize for our oversight in the comparative methods. We are very sorry for the inconvenience caused to you. We have modified the relevant expression.

(Abstract):
Implementation of this study demonstrates that SE-DenseNet can realize automatic extraction of spectral features and the accurate determination of wood mechanical properties. obtain better prediction results.

(1):
and the proposed adaptive neuro-fuzzy inference system (ANFIS) had better prediction accuracy on MOE and MOR compared with multilayer perceptron (MLP) neural network (NN) and partial least square (PLS) models.

3.Line 42 – spell out NIRS
Line 50 – spell out MOE and MOR
Line 58 – spell out RMSECV
Line 62 – spell out RMSEP
Line 135 – spell out PLSR
Line 254 – spell out NER and TPR
Line 371 – spell out RF
[Response] Thanks for pointing this out. We apologize for our oversight in the use of the abbreviations of the words. We are very sorry for the inconvenience caused to you. We have defined the abbreviations in the manuscript.

NIRS: Near infrared spectroscopy
MOE: modulus of elasticity
MOR: modulus of rupture
RMSECV: root-mean-squares error of cross-validation
[bookmark: _Hlk121563536]RMSEP: the root mean square error of prediction
PLSR: Partial Least Squares Regression
NER and TPR: They have been replaced with precision and recall.
RF: Random Forest

(1):
In recent years, near infrared spectroscopy (NIRS) methods have received an increasing amount of attention and research due to their ease of operation, safety, and environmental protection [8].
Samuel Ayanleye et al. [10] used NIR spectroscopy to predict the density, modulus of elasticity (MOE), and modulus of rupture (MOR) of two coniferous woods.
finally, the root-mean-squares error of cross-validation (RMSECV) of the MOE regression model was 696.01 MPa, and R2 was 0.78.
and used a back propagation neural network (BPNN) to construct a calibration model with RP reaching 0.91 and the root mean square error of prediction (RMSEP) reaching 0.76.
(3):
Finally, the Partial Least Squares Discriminant Analysis (PLS-DA), Support Vector Machine (SVM), Random Forest (RF), DenseNet and SE-DenseNet methods are used to establish the qualitative classification model. The Partial Least Squares Regression (PLSR), Support Vector Regression (SVR), and Extreme Learning Machine (ELM), DenseNet and SE-DenseNet methods are used to establish the quantitative regression model.
(3.4):
The F1 score is a statistical measure of the accuracy of a classification model that takes into account both the correctness (NER)precision and sensitivity (TPR)recall of the class model.




3.Lines 43-46 – I am not sure what that sentence means.
[Response] Thanks for pointing this out. We apologize for our inappropriate expression. We are very sorry for the inconvenience caused to you. That sentence is an explanation of the NIRS principle, and the description has been slightly adjusted.

(1):
NIRS reveals the structure and composition information of organic matter by using the principle that the NIR absorption wavelength and intensity of different groups or the same group in different chemical environments are significantly different. The principle states that the NIRS absorption wavelength and intensity of different groups or the same group in different chemical environments are significantly different, thus revealing information about the structure and composition of organic substances [9].

4.Line 58 – R2 – 2 should be superscript. Make this edit throughout the manuscript
[Response] Thanks for pointing this out. We've taken all the 2's in R2 as superscripts.

(1):
the MOE regression model was 696.01 MPa, and R2 was

which achieved result with a coefficient of determination (R2) = 0.892 ± 0.004

5. Line 62 – add units where applicable. Is RP R for prediction? If so, explain.
Lines 452-454 – add units for RMSE values
[bookmark: _Hlk121563657][bookmark: _Hlk121583299][Response] Thanks for pointing this out. The RP is correlation coefficients of prediction. We have added units for RMSE values.

(1):
calibration model with correlation coefficients of prediction (RP) reaching 0.91
and the root mean square error of prediction (RMSEP) reaching 0.76 MPa.

[bookmark: _Hlk121564030]6.Line 94 – for the standard, add more details: “In accordance with standard GB/T 1935-2009, …”
Line 129 – provide more information about the standards similar to line 94.
Line 308 – provide more information about the standards similar to line 94.
[Response] Thanks for pointing this out. We apologize for our oversight in the details. We have added the detail for the standards.

(2.1):
In accordance with the standard GB/T 1935-2009Standard [20]
(3.1.1):
In accordance with the standard GB/T 37969-2019 [21] and the standard GB/T 29858-2013 [22]
and the training set and validation set are divided in accordance with the 4K principle of the standard GB/T 29858-2013 [22]
7. Line 102 – 5mm is most likely not the fiber diameter. Please use the right value
[Response] Thanks for pointing this out. We apologize for the mistake in the spectrometer parameter. However, we haven’t found the specific value of the optical fiber diameter of the spectrometer, so we deleted the wrong expression.

The NIR spectrometer utilized in this study is the Ocean Optics (USA) NIRQuest512 spectrometer, which has a detection wavelength range of 900-1700 nm, a spectral res-olution of 3 nm, an indium gallium arsenic detector, and a full-signal signal-to-noise ratio of 4000:1. The spectrum is collected by an indium gallium arsenic detector with a fiber optic probe of about 5 mm in diameter.

8. Line 108 – what is the vendor of SpectraSuite?
[Response] Thanks for pointing this out. The vendor of SpectraSuite is Ocean Optics in the USA.

(2.2):
and SpectraSuite (Ocean Optics, USA) software was used to control the acquisition process.

9. Section 2.2 – was the fiber directly against the wood? Was any optics used? Was the fiber optics probe providing illumination and collection? If not, how was it illuminated? Please add more details. How many co-adds were used per scan? What reference standard was used? 99% or lower? Please provide details about the wood testing system? Brand? Load cell? …
[bookmark: _Hlk121596352][Response] The authors thank the reviewer a lot for raising such an important concern. We sincerely apologize for the oversight in the dataset acquisition. We are very sorry for the inconvenience caused to you. We have added some descriptions to the spectral and mechanical data acquisition process.

(2.2):
The spectral data should be collected by controlling the stability of the ambient temperature and humidity to eliminate the influence of the environment. Before the col-lection, the instrument should be calibrated. The environmental spectrum is first measured and stored as dark spectrum, then the whiteboard spectrum is measured as bright spectrum, and then the wood spectrum data is measured after subtraction. This can ensure that the collection is not affected by the instrument error. calibrating the instrument prior to data collection, and measuring the background spectrum to eliminate the influence of the instrument or the environment.
According to the standard GB/T 1935-2009 [20], the specimen is placed at the center of the support of the WDW-100 universal testing machine (Kexin, Changchun, China), the load is applied at a uniform speed, and the specimen is destroyed within 1.5 min to 2.0 min, and the damage load is recorded. The test specimen was damaged by applying a load at a uniform speed in the direction of the parallelepiped with a universal pressure tester, and the compressive strength is calculated as the damage load divides by the area under stress.

[bookmark: _Hlk121567332]10. Lines 119-120 – “Then, the spectra are processed and done dimension reduction.” – I presume it is means “and dimension reduction performed”
Line 120 – what are the “traditional modeling methods”?
[bookmark: _Hlk121567681][bookmark: _Hlk121567696][Response] Thanks for pointing this out. We apologize for the inappropriate expression. We are very sorry for the inconvenience caused to you. We have changed the relevant expression according to your suggestions and explained the traditional modeling methods.

(3):
Then, the spectra are processed and dimension reduction performed done dimension reduction.
Finally, the Partial Least Squares Discriminant Analysis (PLS-DA), Support Vector Machine (SVM), Random Forest (RF), DenseNet and SE-DenseNet methods are used to establish the qualitative classification model. The Partial Least Squares Regression (PLSR), Support Vector Regression (SVR), and Extreme Learning Machine (ELM), DenseNet and SE-DenseNet methods are used to establish the quantitative regression model.

11. Line 140 – “Therefore Consequently” – pick one
[Response] Thanks for pointing this out. We have deleted this repeated sentence.

(3.1.2):
therefore, the original spectrum must be appropriately preprocessed after acquisition [23]. Therefore Consequently, the raw spectra must be preprocessed after their acquisition.  

12. Line 146 – MSC is multiplicative Scattering Correction, not Multiple.
Lines 147-148 – “The scattering effect is reduced by mean centering, normalization, and Vector Normalization (VN), while the centering method reduces the errors caused by matrix inverse mathematical operations.” – means centering and normalization of centering methods, not methods to reduce scatter. That is what SVN and MSC are for. Please correct.
[bookmark: _Hlk121571011][Response] Thanks for pointing this out. We apologize for the mistakes in the description. We are very sorry for the inconvenience caused to you. We have completed the corresponding revisions.

(3.1.2)
scattering correction methods represented by Standard Normal Variables (SNV) and Multiplicative Scattering Correction (MSC) to reduce the effect of solid particles. The centering method represented by mean centering, normalization, and Vector Normalization (VN) reduces the error caused by the mathematical operation of matrix inverse. The scattering effect is reduced by mean centering, normalization, and Vector Normalization (VN), while the centering method reduces the errors caused by matrix inverse mathematical operations.

13. Line 151 – please provide more information about the wavelet transform.
[Response] Thanks for pointing this out. The WT adopts db4 as the wavelet base and uses soft threshold method for noise filtering.

(3.1.2):
In this experiment, WT adopts db4 as the wavelet base and uses soft threshold method for noise filtering. Finally, the combination of WT and MSC was Daubechies WT and MSC were selected as the spectral pretreatment method.

14. Lines 170 and 176 – do authors mean regression instead of correction? Same for line 266.
[bookmark: _Hlk121572233][Response] Thanks for pointing this out. We apologize for the inappropriate terminology. And we will be careful regarding using of chemometrics terminology.

(3.2):
The quantitative regression correction models used in this paper
(3.4):
The evaluation indexes of the quantitative regression correction models are correlation coefficient (R), and root mean square error (RMSE).

15. Line 194 – multiplies, not multiplizes
Line 228 – fix formatting
[Response] Thanks for pointing this out. We have corrected them.

16. Table 1 – what are the 3 vertical dots representing?
[Response] Thanks for pointing this out. The 3 vertical dots represent the omission of the intermediate repeating process.

17. Figure 6 – what does the red circle correspond to? The legend has a sample indicator for “ignore” but it does not seem to be present on the plot.
[Response] Thanks for pointing this out. The red circle has no special meaning. It was selected by accident when saving the picture. No “ignore” means that all samples are taken as the training set.

18. Lines 303-304 – “SPXY is generally superior to KS and random selection methods in data set division, so SPXY is chosen to divide the training set and test set by 4:1.” – spell out SPXY and KS. Also, explain that this step is to select samples and the SPXY and KS are sample selection methods.
[bookmark: _Hlk121578219][bookmark: _Hlk121576857][bookmark: _Hlk121576886][Response] Thanks for pointing this out. We apologize for our oversight in the details. We are very sorry for the inconvenience caused to you. We have spelled out the SPXY and K-S. We have also added some simple descriptions based on your suggestions.

(4.1.2):
The commonly used sample selection methods include random selection, Kennard-Stone (K-S), and Sample set Partitioning Based on Joint X-Y Distances (SPXY). The SPXY is generally superior to K-S and random selection [31]. Therefore, the SPXY sample selection method is chosen to divide the training set and test set by 4:1. SPXY is generally superior to KS and random selection methods in data set division, so SPXY is chosen to divide the training set and test set by 4:1.

19. Lines 305-306 – what is meant by “the mean of the evaluations is used as the final evaluation index”
[Response] Thanks for pointing this out. We apologize for our inappropriate statement. We have deleted this sentence.

20. Figure 14 – why does the x axis have decimals? The number of components is a whole number.
[Response] Thanks for pointing this out. We apologize for our oversight in the figure. We have corrected it.

(4.1.3-Figure14 a):
[image: ]

21. Line 356 – what is a “PLS mastery scores”
[bookmark: _Hlk121579667][Response] Thanks for pointing this out. We apologize for the mistakes in the description. We are very sorry for the inconvenience caused to you. We have corrected them.

(4.1.3):
Figure 14 depicts validation curve plots of PLS principal component number mastery scores prior to before and after spectral dimensionality reduction. It can be seen that the optimal principal component number mastery score of the model is 3, and that increasing the principal component number mastery score further will result in overfitting.

22. Table 5 – was the preprocessing selected in table 4 used as input to the results presented in table 5?
[Response] Thanks for pointing this out. We apologize for ignoring the necessary instructions. We are very sorry for the inconvenience caused to you. The preprocessing selected in table 4 is used as input to the results presented in table 5. We have added the description.

(4.1.3):
As shown in Table 5, all methods are based on WT+MSC spectrum pretreatment,

23. Figure 15a – there appears that 1 mongolica is identified as a larch sample and 2 hemlocks are identified as mongolica. Please explain these results. Could it be a labeling mistake?
[Response] Thanks for pointing this out. It may not be a labeling mistake. Figure 15a reflects the distribution of training set samples on a two-dimensional plane, and these three misaligned points may still be in the same area in three-dimensional space. We tried to preserve the three-dimensional space diagram, but it doesn’t look good, so we kept the two-dimensional plane figure.

24. Line 385 – “with PLS-DA selected with a principal number of 3;” – I think authors mean the number of PLS factors. Same comment as for line 413
[bookmark: _Hlk121582080][Response] Thanks for pointing this out. We are very sorry for the inconvenience caused to you. We have corrected the description based on your suggestions.

(4.2.2):
The number of PLS factors selected by PLS-DA was 3 with PLS-DA selected with a principal number of 3
(4.2.3):
The number of PLS factors selected by PLSR was 3 where PLSR was selected with a principal fraction of 3

25. Figures 17 d/e/f and not needed
[Response] Thanks for pointing this out. We have deleted them.

26. Section 4.2.3 – Can the regression models be used to classify the grades? Are the results better or worse than the classification algorithms?
[Response] Thanks for pointing this out. PLSR and SVR have the same theoretical basis as PLS-DA and SVM. ELM can also be used for classification, but since this experiment did not use ELM for classification, the effect is unknown. SE-DenseNet can be used for both classification and regression. According to the results of this experiment, the regression effect is slightly better than the classification effect.
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