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	RESEARCH PROJECT

	2 (a)
	Title of project: (no more than 220 characters)

	
	

	
	Data annotation and curation for adaptation of FM model for CT images of woven composites

	
	

	(b)
	Description of the proposed project (no more than 700 words) outlining: 

	
	i)  Background to the project;
ii) Aims and objectives.  Any key hypotheses to be tested or questions to be asked.  What you hope to achieve during the period of research;
iii) Methods experimental design and methods;
iv) Brief outline of a timetable of work.
Please note that continuation of undergraduate projects will not be considered.


	
	X-ray micro-computed tomography (µCT) provides a powerful non-destructive method for capturing the internal architecture of fibre-reinforced composite materials. For woven composites, µCT images contain detailed information on warp and weft yarns, binder yarns, and pores/voids. Accurate segmentation of these features is essential for generating digital material twins, reconstructing realistic textile geometries, and supporting downstream simulations for predicting mechanical, thermal, electrical, and transport properties. However, segmentation of woven composite µCT data remains challenging because different yarn families may exhibit similar grey-level contrast, overlapping orientations, and complex boundary regions. Deep learning-based semantic segmentation offers a promising route to automate this process, but its performance depends strongly on the availability of high-quality manually labelled ground-truth images.
The proposed internship will support the extension of an annotated dataset for semantic segmentation of µCT slices from woven composites with plain, twill, and 3D woven architectures. A preliminary dataset comprising approximately 300 labelled images is already available. The intern will manually annotate around 300 additional images using the MATLAB Image Labeler App, thereby increasing the dataset to approximately 600 labelled image pairs. The intern will also review the existing dataset to assess the consistency and accuracy of the annotations and will also explore publicly available repositories to identify relevant external datasets. This expanded dataset will support future adaptation of the Segment Anything Model (SAM), an AI foundation model, for composite material microstructures. Adaptation of SAM will not be the main responsibility of the intern, although initial exploratory trials may be encouraged where appropriate.
Objectives: Generation of a high-quality annotated µCT image dataset for semantic segmentation of woven composite meso-structures and support the preliminary assessment of the adaptability of the Segment Anything Model (SAM) for this application. The key research question is to determine the minimum size of the annotated training dataset required to achieve reasonable segmentation accuracy and identify the threshold at which model performance degrades significantly. The expected outcome is a curated dataset of approximately 600 labelled image pairs.
Method: The project will use image slices extracted from reconstructed µCT volumes of woven composites. The intern will be trained to use the MATLAB Image Labeler App and to identify the relevant meso-structural classes from the greyscale images. The workflow will include importing the image slices, defining the semantic classes, manually annotating each image, and exporting the corresponding pixel-wise label masks. 
Timeline: The proposed work is expected to be completed over 12 weeks as follows:
Weeks 1-2: Project induction, introduction to the grey scale images and existing labelled dataset, familiarisation with class definitions, and training on the MATLAB Image Labeler App.
Weeks 3-4: Manual annotation of the first batch of 100 images, followed by quality checking of the labelled masks. Any irregularities in the annotation workflow that may cause inaccuracies will be identified and addressed before proceeding to the final set.
Weeks 5-10: Annotation of the remaining 200 images and exploration of similar publicly accessible external datasets relevant to µCT-based segmentation of composite meso-structures.
Weeks 11-12: Final quality control, correction of selected incorrect masks, dataset organisation, and export of the complete labelled dataset.



	Q3
	What techniques/training will the scholarship provide?  (no more than 150 words)

	The scholarship will provide training in image annotation, dataset curation, and AI-assisted segmentation workflows. The intern will gain practical experience using the MATLAB Image Labeler App to annotate images and generate pixel-wise label masks for semantic segmentation. They will also develop familiarity with data organisation, annotation consistency, quality control, and preparation of labelled datasets for deep learning applications. In addition, the intern will be introduced to database and repository searches to identify relevant publicly available datasets for comparison or future model development. The scholarship will also introduce AI foundation models, particularly the Segment Anything Model (SAM), and their adaptability to downstream task-specific applications such as composite meso-structure segmentation. Where appropriate, the intern may undertake initial exploratory trials to understand how foundation models can support automated segmentation workflows.



	Q4
	How does this research relate to work being carried out in the supervisor’s laboratory?  (no more than 100 words)

	This project is well aligned with ongoing research activities at Brunel Composites Centre (BCC) in composite materials characterisation, foundation model development, and AI-assisted modelling. Although the internship is not directly part of a currently funded project, it complements existing work by generating a curated annotated dataset for exploratory research. The outcomes will support future grant applications by providing preliminary data and proof-of-concept results involving frontier AI foundation models and composite material characterisation. The project will also help build research capacity and enhance relevant expertise within the existing research team.



	Q5
	Please provide a short statement outlining the arrangements that will be put in place to supervise the student (no more than 200 words)

	

	Initial MATLAB training will be provided, including guidance on the Image Labeler App and confirmation that the intern has access to the required modules. Bi-weekly supervision meetings will be arranged to review progress, address technical issues, and provide feedback on annotation quality. A dedicated university-provided online shared folder will be set up for transferring the initial image files, storing exported label masks, and enabling the supervisor to monitor progress throughout the internship.
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