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	Proposed Project Title: Performance Evaluation of Deep Learning Methods for LiDAR-Based 3D Object Detection in Motorway Merging Scenarios 

	Principal Supervisor: Konstantinos Koufos

	Project Description:  This summer project will investigate the performance of deep learning methods for LiDAR-based 3D object detection in realistic motorway merging scenarios. The project builds on a unique real-world trajectory dataset collected over a major UK motorway junction using four drones equipped with high-resolution cameras, together with a MATLAB-based digital twin of the same junction. The selected student will contribute to two main areas. First, they will extend the digital twin by placing virtual LiDAR sensors on merging vehicles and generating synthetic point cloud data that reflects realistic motorway traffic conditions and merging behaviours. Second, they will use this data to evaluate the performance of deep learning-based 3D object detection methods for LiDAR point clouds. LiDAR-based 3D object detection is a key component of the perception stack in automated/autonomous vehicles, as it enables the detection and localisation of surrounding road users. In this project, the student will assess detection performance in challenging motorway merging situations, where dense traffic and complex interactions can make perception particularly demanding. The evaluation will be carried out using established metrics such as precision and recall in order to quantify accuracy and robustness.
Skills required:
· Experience with MATLAB for data processing, simulation, and visualisation. 
· Experience with Python and an interest in deep learning algorithms for 3D object detection. 
· Interest in Autonomous Systems and self-driving vehicles.

	Objectives:
· Collection of synthetic Lidar data in MATLAB representing real-world motorway traffic and merging manoeuvres.
· Evaluation of 3D object detection performance using deep learning in realistic merging scenarios.

	Academic Requirements:
The scheme is open to all EEECS Undergraduates. 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:






