Supplementary Materials
The following supplementary material is available:
Supplementary Figure 1: Map of the BRUV survey locations. (A) Location of the four wind farms where data were collected (Moray Firth, northeast Scotland). (B) Deployment locations for 2022 (gold) and 2024 (blue) within the four wind farms. For the 2022 survey each point represents three deployments in a triangle, separated by either 80 m or 150 m, while for 2024 each point represents four deployments at increasing distances from a wind turbine (30 m, 60 m, 120 m, 240 m).
Supplementary Figure 2: Gadidae and Pleuronectiformes abundance time-series example. Time series showing the number of Pleuronectiformes and Gadidae detected by an example YOLO model in a BRUV deployment from the 2024 survey. Counts are taken from the right-hand-side camera and the MaxN value is highlighted in red.
Supplementary Figure 3: Depiction of acceptable proportional error in MPS definition. Curve showing the acceptable proportional error from MaxNHuman within which MaxNYOLO must fall to be considered successful.
Supplementary Figure 4: Human and Model MaxN agreement. MaxNHuman and MaxNYOLO for Gadidae and Pleuronectiformes in both survey years. Coloured points denote successful MaxNYOLO predictions, while unsuccessful predictions are shown with a cross. Spearman's rank correlation coefficient (ρ) and the coefficient of determination (R²) are annotated on each panel; all correlations were significant at p < 0.001.
Supplementary Table 1: Coarse search space training parameters and model performance. Training parameters and performance metrics for models trained during the initial coarse search space optimization stage of model development.
Supplementary Table 2: MPS upper threshold sensitivity testing results. Sensitivity of MPS and the selected optimal confidence threshold to the upper proportional-error tolerance bound, for the 2022 and 2024 datasets. The bound was varied from 0.10 to 0.30; the 0.20 value is that used throughout the main analysis. MPS increases with a more permissive bound, as expected, whereas the selected confidence threshold is largely invariant.
Supplementary File 1: Hyperparameter fine-tuning results. YAML configuration file containing the outputs of the YOLO model fine-tuning process. The hyperparameters contained within the file are those that were used to train the ‘best fitness’ model during the tuning process and were used to train the models that formed the final model ensemble.
Supplementary File 2: Coarse search space optimisation results. YAML configuration file containing the full set of training parameters that was used to train the best model in the initial coarse search space. These parameters were used as the starting point for hyperparameter fine-tuning.
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