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	PART  1: Comments



	
	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	The research is very good.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	No, Needs to be modified
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically correct and valid, but requires minor revisions to reinforce its contribution with more quantitative evidence.


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are sufficient and mostly recent
	

	Is the language/English quality of the article suitable for scholarly communications?


	Needs to be modified
	

	Optional/General comments


	1.
The abstract is comprehensive but lengthy and contains many technical details. It is best to simplify it to include the purpose, methodology, main results, and scientific contribution in a concise manner.

2.
INDEX TERMS Arrange in order of letters.

3.
The term is defined in full with the abbreviation only when it first appears, and thereafter the abbreviation alone is used throughout the search, such as Artificial Intelligence (AI)، Digital Twin (DT)

4.
The introduction was divided into several sub-sections (Context & Motivation, Rise of Digital Twin, AI as the Game-Changer, Research Gap), which led to some repetition of ideas. It's better to combine these sections into a single, more streamlined, concise text that avoids repetition.

5.
Background & Literature Review

 :It's best to combine them into one or two long, sequential paragraphs, such that:

I.
The section begins with the development of SHM techniques.

II.
Then, the concept of digital twin (DT) is introduced.

III.
Finally, the role of artificial intelligence (AI) is highlighted, highlighting the research gap in a comprehensive manner.

This integration will streamline the narrative, avoid repetition, and present the reader with a comprehensive picture of previous studies and the scientific gap in one coherent space.

IV.
Mentioning issues of data heterogeneity, scalability, and uncertainty reflects researchers' awareness of the practical challenges. However, implementation costs or infrastructure constraints such as installing large sensor networks were not elaborated upon. Examples from aviation, bridges, and wind power are good. Some proposed solutions (such as real-time DTs using 5G/6G) are technically realistic but very costly in practice, and this point would have been better clarified or framed as Future Work.

6.
Conceptual Framework for AI-Powered Digital Twin in SHM:

I.
The section is well organized into layers (Physical Asset, Data Acquisition, AI Analytics, DT Visualization, Decision Support), which clearly illustrates the concept academically.

II.
The presence of a figure (Figure 1) adds significant value because it summarizes the conceptual framework and is recommended for modification as it overlaps with others.

III.
Some sentences are too long and need simplification or rewording to reduce complexity. A brief table outlining the functions and outputs of each layer should be included instead of a simple textual narrative.

IV.
The section describes the proposed system well, but it does not directly compare it to similar models in the literature. A comparison (even a brief one) would clearly highlight the system.

V.
It serves as a theoretical reference, but requires further clarification of the practical challenges (cost, response time, processing power).

VI.
The multi-layered system is technically realistic, but full implementation (especially with broad IoT + 5G + Edge Computing) requires significant investment. This point was not discussed.

VII.
Some details, such as the use of GNNs and Bayesian DL with large sensor datasets, are academically realistic, but the practical challenge is the high computing power required.

VIII.
The idea is excellent (DT ↔ Physical Asset) because it transforms the digital twin from a monitoring tool to an interactive tool. However, latency and how to handle communication failures, which are very important in practice, were not discussed.

IX.
Referring to ISO 23247 and IFC is a strong step because it links the framework to global practices. However, it would be better to mention the readiness of these standards for practical implementation, and whether they are already in commercial use or still in development.

7.
Section 4

I.
The presentation is comprehensive, but it's more of a "mini-review" within the research. It needs a clearer connection to the conceptual framework (section 3), i.e., how these techniques are actually integrated into the framework rather than presented separately.

II.
The use of CNNs and Vision Transformers to detect damage from images (drones, cameras) is very practical and applicable.

III.
Conversely, some techniques, such as Bayesian DL + RL, require massive computing power and may not be feasible in current field environments (such as bridges or wind farms) except at significant cost. Why?

IV.
The section addresses this point very realistically, as in infrastructure, deterministic predictions cannot be relied upon. However, there is no discussion of how these predictions will be presented to project managers (for example, if the model indicates a 70% probability of collapse within 3 months, how does this result translate into a practical maintenance decision?).

8.
Section 5

I.
The discussion is supported by recent references, which is positive. However, some solutions (such as Blockchain and Federated Learning) are mentioned in general terms without directly linking them to a case study or actual application in SHM.

II.
The section did not discuss the cost-effectiveness of solutions (such as deploying Edge Nodes or upgrading legacy systems). This is an important point for practical decision makers and should have been included.

9.
Section 6

I.
The examples cited are supported by references, which enhances the academic aspect. However, most of the examples are presented in a general narrative description without numerical details or clear quantitative results. It would be preferable to include a comparative table summarizing the three applications, explaining: the type of data, the AI algorithms used, and the practical benefit (e.g., a percentage reduction in failures, improved prediction accuracy, etc.).

II.
The section mentions the applications but does not clearly explain how each application relates to the framework proposed in Section 3.

III.
The cost and economic benefits of each application are not discussed. For example, does applying SHM in aircraft reduce operational costs by a certain percentage? This information is important for decision makers.

IV.
The examples are carefully selected, but they are more descriptive than actual applications from the authors' research. Having more robust field data or numerical results would enhance the research's usefulness.

10.
Section 7

I.
Academically: The department is strong because it opens new horizons, but it needs more specific recommendations and practical steps for researchers.

II.
Practically: Some of the proposed trends (Metaverse & Quantum Computing) are too futuristic and would have been better placed clearly under a long-term vision.

11.
Section 8

The conclusion is good and clear, but it tends to be repetitive. The scientific contribution needs to be more clearly highlighted and the results linked to the research objectives. Applied benefits are mentioned but remain general. It would be better to include quantitative indicators and specific practical recommendations for the industrial field.

12.
Manuscript review template.

This theme is very modern (AI + DT + SHM) and is considered a Hot Topic. It adds a comprehensive framework and showcases multiple applications.
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