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Microplastics Detection in Freshwater Lakes using Sentinel-1 Synthetic Aperture Radar Images
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[bookmark: _Toc498243632]ABSTRACT
Microplastics in water bodies pose menacing threats to both aquatic ecosystems and human health once they infiltrate the food chain, it is imperative to devise an efficient methodology for detecting microplastics in water. This research endeavours to address a systematic approach to identify microplastics in inland water bodies using satellite imagery paired with deep learning. In-situ data mandatory for the study are mustered from open-source platforms like springeropen, containing coordinates of several water bodies and sampled data from particular dates. The pertinent Sentinel-1 Synthetic Aperture Radar data for dates mentioned in in-situ data are gathered. Obtained images are subjected to Lee's filter to handle the speckle noise present in them. In due course, a comprehensive dataset containing Vertical-Vertical + Vertical-Horizontal dual-polarisation data from Synthetic Aperture Radar images merged with corresponding in-situ data is created. The amalgamated dataset is utilised for training a multilayer perceptron model where the optimal hyperparameters are ascertained through executing Optuna, a hyperparameter optimization framework. Additionally, K-fold cross-validation is employed to assess the model performance in a robust manner exploring different subsets of the merged dataset. The trained multilayer perceptron model with the best possible hyperparameters scores a commendable R-squared value of 0.79, subsequently, the trained model is engaged in the production of inversion images for any designated target water body for whom Sentinel-1 Synthetic Aperture Radar images are obtainable representing the concentration of microplastics in them. Henceforth this study provides a formidable methodology for evaluating the existence and density of microplastic particles within inland water bodies safeguarding public health and paving the way for sustainable environment.

Keywords: Deep learning, Microplastics, Multilayer perceptron, Synthetic Aperture Radar.
image1.png
ACRE




