RESPONSE TO REVIEWER 1:
Acknowledgment: We would like to sincerely thank Reviewer 1 for taking the time to carefully read our manuscript and for providing positive evaluations as well as insightful and practical comments. These valuable suggestions have helped us significantly improve the quality of the paper. Below is the detailed response from the authors to each comment.
1. Comments on the content, research methodology
· Reviewer’s Comment: The reviewer highly appreciates the practical applicability of the system, the successful integration of technologies (YOLOv8, HSV, Pyzbar, PLC, SCADA), and the system stability demonstrated through experiments (low standard deviation < 1.0%).
Author’s Response: We greatly appreciate the reviewer’s positive evaluation regarding the practical contribution and stability of the system. These aspects represent the core objectives that our research team aimed to achieve when developing this classification system.
2. Comments on the manuscript organization
· Comment 2.1: Page 4: Replace “Figure 3” with “Figure 2”.
· Response: We sincerely thank the reviewer for pointing out this typographical error. We have corrected “Figure 3” to “Figure 2” in the manuscript.
· Location of Revision: Page 4, Line 209
· Comment 2.2: Use English abbreviations instead of Vietnamese in the decision conditions of the algorithm flowcharts from Figures 3 to 9: Đ → True, S → False.
· Response: We have updated all algorithm flowcharts from Figure 3 to Figure 9. The Vietnamese characters (Đ/S) in the decision blocks have been completely replaced with the English terms (True/False) in accordance with standard practice.
· Location of Revision: Figures 3 to 9.
· Comment 2.3: The resolution of figures and algorithm flowcharts should be further improved.
· Response: Following the reviewer’s suggestion, we have re-exported all graphs, block diagrams, and algorithm flowcharts at higher resolution to ensure clearer visualization and better readability.
· Location of Revision: Figures 8 to 10.
3. Comments and suggestions
· Comment 3.1 (Dataset & Testing Environment): The reviewer noted that the evaluation dataset is still limited and lacks outdoor or harsh industrial environment testing. More experiments are required to reach statistically generalized conclusions.
· Response: We sincerely appreciate this comment. In the revised manuscript, the authors have added a clearer description of the dataset size and characteristics in the YOLOv8 Model Training section. Expanding the dataset and conducting experiments in harsher industrial environments will be considered in future work to better evaluate the generalization capability of the system.
· Location of Revision: YOLOv8 Model Training section, Page 7, Lines 399–445.
· Comment 3.2 (Color Recognition): The color recognition module is sensitive to rapid lighting changes. Future work should focus on illumination-invariant color processing techniques.
· Response: This is a very valuable suggestion. We have incorporated this recommendation into the discussion on future research directions, emphasizing the expansion of the dataset and the development of illumination-invariant color processing techniques to improve system reliability.
· Location of Revision: Conclusion section, Page 21, Lines 362–364.
· Comment 3.3 (Deployment): (Deployment): The system bottleneck lies in mechanical motion (700 ms / 739 ms). Future research should explore robot trajectory optimization or predictive control strategie.
· Response: We sincerely thank the reviewer for this in-depth suggestion. The optimization of robot motion trajectories and the application of predictive control to reduce cycle time have been highlighted in the discussion of future research directions.
· Location of Revision: Conclusion section, Page 21, Lines 368–372.
· Comment 3.4 (Scalability): (Scalability): It is suggested to explore deploying the vision system on embedded platforms (Raspberry Pi, Jetson Nano) to reduce cost and increase portability.
· Response: The authors have added this development direction to the discussion section, emphasizing the integration of the algorithm into embedded platforms to optimize hardware costs, especially for small and medium-sized enterprises.
· Location of Revision: Conclusion section, Page 21, Lines 365–368.
· Comment 3.5 (Reduction of Kinematic Equation Content): The paper is quite long and should focus on the computer vision application for classification. The theoretical section on robot arm kinematic equations could be reduced since it is widely known.
· Response: We thank the reviewer for this suggestion regarding the reduction of the kinematic equations section. However, the authors decided to retain a summarized version because it plays an important role in describing the operating principles and control of the robotic arm system used in this study. The section has been carefully reviewed and condensed to maintain conciseness while still providing sufficient necessary information for readers.



RESPONSE TO REVIEWER 2
Acknowledgment: We sincerely thank Reviewer 2 for taking the time to evaluate our manuscript and for providing very positive comments regarding the practical applicability, the soundness of the methodology, and the logical structure of the paper. The reviewer’s suggestions for improvement are extremely valuable and have helped the authors strengthen the scientific contribution and rigor of this research. Detailed responses to the comments are provided below:
1 & 2. Comments on the content, research methodology & manuscript organization)
· Comment: The reviewer appreciates the hybrid recognition approach (QR, YOLOv8, HSV), the integration of a practical system (PLC, SCADA, Robot), and the logical, clear structure of the manuscript with effective illustration.
· Response: The authors are honored and sincerely grateful that the reviewer recognized our efforts in designing and integrating the automation system as well as organizing the manuscript in a scientific and coherent manner.
3. Comments and suggestions (Nhận xét và Đề xuất cải thiện)
· Comment 3.1 (Dataset Details): The training and testing dataset for the vision model is relatively limited. Providing more details about dataset size, diversity, and the labeling strategy would strengthen the reliability of the experimental results.
· Response: We fully agree with the reviewer’s comment. To improve transparency and reliability, the authors have added a more detailed description of the dataset in the YOLOv8 Model Training section. The added content includes the total number of collected images, diversity in lighting conditions and viewing angles during data acquisition, and the labeling method used by the research team.
· Location of Revision: Please refer to the added content on Page 21, Lines 399–445 in the Highlight file.
· Comment 3.2 (Quantitative Evaluation and Comparison): The evaluation section could be expanded with quantitative comparisons against alternative methods or through ablation studies to more clearly demonstrate the benefits of the hybrid approach.
· Response: This is a very insightful academic suggestion. Based on this recommendation, we have added a quantitative comparison between different recognition modes to highlight the performance, reliability, and necessity of the hybrid approach compared with using a single recognition method under industrial conditions.
· Location of Revision: Please refer to the added content in Section 4.6: Quantitative Comparison Between Recognition Modes, Pages 18–19, Lines 118–152.
· Comment 3.3 (Deeper Discussion on Practical Systems): The paper would benefit from a deeper discussion regarding system scalability, long-term reliability, and deployment barriers (such as embedded implementation and maintenance in real industrial environments).
· Response: We sincerely appreciate this insightful comment. In response, the authors have expanded the discussion in the Conclusion section of the revised manuscript to further clarify aspects related to real-world system deployment. Specifically, the paper now includes additional discussion on the potential implementation of the algorithm on embedded platforms, as well as challenges associated with operating robotic systems in industrial environments. Furthermore, issues related to long-term operational reliability and system scalability have been acknowledged and proposed as directions for future research.
· Location of Revision: Please refer to the expanded discussion on Page 21, Lines 366–372.

