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applications, termed Cloud-based BIM (CB||V|) [1]. Figure 1 Representing and linking multi-disciplinary BIM graphs.

The core concept of CBIM is to establish interdisciplinary relationships to link individual BIM sub-graphs
and form the meta-graph. The linked subgraphs serve as a foundation for supporting many intelligent
design collaboration functions such as change propagation and consistency maintenance [2]. Existing
studies have explored using a rule-based approach to generate relationships between objects across
disciplines by geometry computation [3]. However, the exploration of using more advanced techniques,
specifically graph neural networks, for predicting links on BIM graphs is still lacking.

This master's thesis topic aims to fill in this gap by conducting an exploratory experiment. Specifically, the
student will conduct the following tasks:

- Literature Review: Conduct a comprehensive review of the concept of using linked graphs to enable
intelligent applications in design and construction and the development of GNNs in the general
computer science domain

- Relationship class selection: Review the literature and select the relationship classes that are
practical in facilitating intelligent design applications and reasonable to be instantiated by a learning-
based method

- Learning-based method development: Design a GNN-based approach of link prediction on BIM
graphs

- Experiment implementation: This will include a dataset construction, and implement the GNN

experiment. The dataset construction will need a collection of paired BIM models, compile BIM models
as graphs, and label the across-domain relationships. The graph compilation tools can be provided.

The following skills are required:

- Motivation and interests are the most important. Desires to explore how to conduct research
- Basic programming skills in Python

- Basic understanding of machine learning

- Nice to have: experience in PyTorch, PyG, DGL, or any other deep-learning library
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