Overall Evaluation

This manuscript advances the field by offering a comprehensive dataset, an
improved algorithm, and an open-source, containerized inference tool for automated
rip current detection. However, it currently falls short in validating novelty
quantitatively, performing detailed ablation analyses, interpreting hydrodynamic
nuances, and delivering a polished presentation. Addressing the issues above will
substantially enhance the scientific rigor and practical impact of the work.

I recommend major revision focused on these points before the manuscript is
suitable for formal publication.

General Comments (Major Issues to Address):

1. Insufficient Quantitative Comparison with State-of-the-Art (SOTA)
Models

The manuscript acknowledges limitations of prior rip current detection methods
but does not provide a direct, quantitative benchmark against published SOTA models
(e.g., RipFinder, RipScout, YOLO-Rip, segmentation-based RipVIS) on the unified
RipAID dataset. Without these comparisons, the actual performance gains offered by
the proposed YOLOvV11n-OBB model remain unclear. I recommend implementing or
re-evaluating existing SOTA approaches under the same protocol to provide fair and
transparent performance metrics.

2. Experimental Design & Methodology Deficiencies
(1) Class configuration ablation lacks depth. The paper compares permissive Vs
conservative labeling but does not test a multi-class classification setup (separately
predicting rip current, sediment, doubt as independent target classes). The authors
only justify single-class training for safety-oriented high recall, but no quantitative
evidence is provided to prove multi-class detection would degrade hazard warning
performance.

(2) Hyperparameter optimization yields negligible performance improvement (<1%).
The discussion of Optuna tuning is superficial; the authors do not analyze why default

YOLO hyperparameters are nearly optimal for rip imagery, nor explain the physical



meaning of key optimized augmentation parameters (e.g., reduced scale, adjusted
HSV brightness) for coastal lighting variations.
(3) Cross-validation only reports aggregated average metrics without stratified
analysis by imaging platform (UAYV, shore camera, smartphone, satellite). It remains
unknown whether the model generalizes equally well across all four data sources,
which is the core selling point of the multi-platform dataset RipAID v2.0.0.
(4) Inference hardware tests only report FPS values without latency breakdown
(preprocessing / model inference / post-processing). For edge coastal monitoring
practitioners, separate latency components are critical for system scheduling design.

3. Structural & Manuscript Organization Problems
(1) Severe content redundancy: Background introduction repeatedly restates the
limitations of traditional image processing and early deep learning methods; the
Discussion section repeats many quantitative results already presented in Section 3
without deeper mechanistic analysis.
(2) Imbalanced section length: The Methods chapter is overly bloated with detailed
descriptions of standard off-the-shelf networks (Faster R-CNN, RT-DETR, FCOS,
RetinaNet) that are widely known in computer vision. These lengthy architecture
introductions waste space that could be allocated to hydrodynamic analysis, SOTA
comparison, and ablation studies specific to rip currents.

4. Practical Limitations & Future Work Are Underdeveloped
(1) The paper acknowledges optical observation limitations (low visibility, lack of
surface sediment plumes) but proposes no mitigation strategies. The authors should
discuss multi-modal fusion opportunities (combining wave sensor data, bathymetry,
and optical imagery) to overcome pure RGB detection drawbacks.
(2) Dataset bias is insufficiently discussed: RipAID v2.0.0 heavily samples
Mediterranean low-energy beaches; the generalization ability to high-energy rip
systems (Australian, American surf zones) is not evaluated or discussed.
(3) The self-refinement loop (model-assisted semi-automatic annotation) is
mentioned briefly but lacks a concrete workflow design and preliminary experimental

proof-of-concept results.



5. Language, Formatting, and Terminology Consistency
(1) There are minor but consistent issues with tense wusage, wordiness,
article/preposition errors, and inconsistent citation styles that require thorough
copyediting.
(2) Terminology such as “rip current” vs. “rips” and phrases like “seaward flows”
should be standardized and aligned with coastal engineering conventions.
(3) Long, complex sentence structures should be simplified for clarity, benefiting

interdisciplinary readers.



