
Thank you very much for taking the time to review this manuscript. I have responded
to each of the issues raised by the two reviewers and have revised the manuscript.

Response to Reviewer 2 Comments

Comments 1- Please provide detailed information for different branch in ResSepNet
in Section 3.3.1. Has results in Figure 9 been statistically tested? Please include more
information on this.

Response:We sincerely thank the reviewer for the valuable comments regarding
the structural details and experimental rigor of ResSepNet. In response to your
concerns, we have added a detailed description of the design principles and functional
roles of each branch in Section 3.3.1, “ResSepNet Branch Ablation Experiment” in
the revised manuscript. Specifically, the background branch is designed to extract
environmental features and suppress background noise, the icing branch focuses on
capturing detailed and textural features of the icing regions on transmission lines, and
the global branch employs EfficientNet-B3 to extract global contextual information
from the entire image. These multi-scale features are then normalized and fused to
enhance the discriminative capability for ice type recognition. In addition, to address
the statistical reliability of the results shown in Figure 9, we clarified that the reported
results are the average of five independent experimental runs conducted under
identical training and testing datasets and hardware environments, ensuring good
comparability and consistency. The small variation among repeated experiments
further demonstrates the high stability of the proposed model.

Specific modifications are as follows: (Page 14; Page 15)
3.3.1 ResSepNet Branch Ablation Experiment



Comments 2- The paper currently lacks a dedicated "Discussion" section, which
limits the depth and completeness of the research. It is recommended that the authors
add this section, focusing on the following three key aspects: Model Advantages,
Mechanism Interpretation and Model Limitations.

Response: We sincerely thank the reviewer for pointing out the absence of a
dedicated Discussion section in the original manuscript. Following your suggestion,
we have newly added and systematically constructed Section 4 Discussion in the
revised version, where the proposed method is analyzed in depth from three key
aspects: model advantages, mechanism interpretation, and model limitations.
Regarding model advantages, we discuss the overall strengths of DTL-IceNet in ice
type recognition, ice region segmentation, and ice thickness estimation from the
perspectives of multi-task collaboration and multi-source information fusion,
highlighting its improvements over existing methods. With respect to mechanism
interpretation, we analyze the intrinsic reasons for the strong performance of the
model along three main lines, namely multi-branch feature extraction, multi-scale
attention mechanisms, and the collaborative modeling of geometric and
meteorological constraints. In terms of model limitations, we further discuss the fact
that the current dataset does not yet cover extreme weather or complex terrain
conditions, that thickness validation is only based on clear-sky observation-site data,
and that the dual-view structure has not been fully validated under real side-view
imaging conditions, and we objectively analyze their potential impacts on model
generalization. In addition, we combine different imaging conditions and
meteorological factors to investigate, at the mechanism level, the possible error
sources of the model in complex environments. The Discussion section also explicitly
outlines future research directions involving extreme weather scenarios, multi-terrain
environments, and real dual-view experimental platforms. Overall, the newly added
Discussion provides a comprehensive and critical reflection on this work from the
perspectives of advantages, mechanisms, limitations, and future developments.

Specific modifications are as follows: (Page 23-25)
4 Discussion





Comments 3- The connection between the high mIoU of MOMSA-SegNet and the
final thickness MAPE is not sufficiently demonstrated. To validate the overall
framework, it is essential to provide evidence that the superior segmentation
performance is a prerequisite for the low thickness error. Ablation studies comparing
the impact of different segmentation qualities on the final MAPE are needed.

Response: We sincerely thank the reviewer for the professional and highly
targeted suggestions. In response to your comments, we have added a new Section
3.5.2, entitled “Effect of Different Segmentation Models on Ice Thickness Detection,”
in the revised manuscript. Under strictly identical ice-type recognition and thickness
optimization procedures, UNet++, SegNet, DySample, and the proposed
MOMSA-SegNet are respectively employed as the front-end segmentation module,
and comparative thickness estimation experiments are conducted on the same
observation-site test dataset. The impacts of different segmentation qualities on both
the initial and optimized thickness errors are systematically evaluated. The
experimental results (Table 5) demonstrate that better segmentation performance
consistently leads to lower MAPE and MSE for both the initial and optimized



thickness estimates, and the thickness estimation based on MOMSA-SegNet achieves
the best performance across all evaluation metrics. Moreover, even after the
introduction of meteorological correction, the error differences among different
segmentation models remain evident, indicating that the geometric structural errors
introduced at the segmentation stage cannot be fully eliminated by the back-end
meteorological correction. These results directly verify, under unified experimental
conditions, that high segmentation accuracy is a necessary prerequisite for achieving
low thickness estimation error, and quantitatively reveal the decisive influence of
segmentation quality on the final thickness estimation performance.

Specific modifications are as follows: (Page 21-22)
3.5.2 Effect of Different Segmentation Models on Ice Thickness Detection




