EEECS Summer Research Internships
School of Electronics, Electrical Engineering and Computer Science
Internships Summer 2026
	Proposed Project Title: Mapping Harmful Algal Blooms in Lough Neagh Using Satellite Image Segmentation


	Principal Supervisor: Dr Lu Bai


	Project Description:
Lough Neagh, the largest freshwater lake in the British Isles, has experienced increasingly severe outbreaks of harmful algal blooms in recent summers. These blooms dominated by cyanobacteria (blue-green algae) pose serious risks to drinking water supplies, aquatic ecosystems, and public health. Despite growing urgency, systematic spatial monitoring of bloom extent across the lough remains limited, largely due to the cost and logistical constraints of field-based surveys.
This project will develop an automated image segmentation pipeline to detect and map algal bloom regions in historical satellite imagery of Lough Neagh. The intern will work with high-resolution RGB imagery sourced from the Google Earth or Esri Wayback service (both freely accessible platforms) that hold time-stamped snapshots of the lough’s surface spanning several years. Rather than relying on spectral water quality indices, the approach treats bloom detection as a visual recognition problem: bloom-affected water has distinctive colour, texture, and spatial patterning that can be learned by a deep learning model trained on manually annotated image data.
The intern will be responsible for collecting and curating the imagery dataset, annotating bloom regions to create ground truth training masks, training and evaluating a segmentation model, and applying it across the archive to generate bloom extent maps over time. The project sits at the intersection of computer vision, environmental monitoring, and geospatial analysis, and will produce both a working detection tool and a reusable annotated dataset of direct value to future research and environmental agencies in Northern Ireland.


	Objectives:
· Collect historical satellite images from Google Earth Pro and Esri Wayback. Use QGIS or ArcGIS tools or Python scripts to automatically crop and curate a multi-year image dataset of Lough Neagh. Bloom regions will then be manually annotated using labelling tools such as LabelMe.
· Develop and train an image segmentation model based on a U-Net or similar encoder-decoder architecture using the PyTorch framework to automatically delineate algal bloom regions from remote sensing imagery.
· Evaluate model performance using standard metrics including Intersection over Union (IoU), precision, and recall.
· Apply the trained model across the full image archive to produce a temporal series of bloom extent maps.

	Academic Requirements:
The scheme is open to EEECS Undergraduates in BSc/Beng/Meng Computer Science and Software Engineering. A minimum current average classification of 65% average required, higher average classification will be recommended and used as part of the ranking criteria.

	General Information:








