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Abstract of Thesis

This research aims to bridge the gap between specialized trades, manage complex project data, and reduce
information silos to improve construction progress monitoring by proposing a framework to extend the
capabilities of BIM via semantic enrichment. Additionally, it explores the feasibility of using technology for
automated inspection, with the aim of leveraging these findings for integration into the framework.

Chapter 1 dictates the background, problem statements and research objectives that substantiate the
purpose of this research.

Chapter 2 provides an overview of past research relating to current practices in construction progress
monitoring. It delves into the current state of automation in construction progress monitoring and provides
insights into the present state of semantic enrichment of BIM. Additionally, it explores other research for digital
inspections, particularly those employing MR technologies, and how technologies have been used for
dimensional inspections.

Chapter 3 explores the information required to be presented in periodic progress reports by evaluating the
actual project reports of two projects located in Singapore to attempt to define what type of data is required to
be collected so that automated progress reports can be enabled, and presents the proposed framework for
tracking construction progress using data that is generated from construction processes. Subsequently, the
framework is applied to a piling activity of an actual project to validate the framework. A discussion of the result
is then presented.

Chapter 4 provides an in-depth discussion of the limitations of current inspection methodologies, and the
use of vision-based inspections in the construction industry. It highlights the challenges of manual inspections,
including subjectivity, inconsistency, and the lack of standardization, which can lead to inaccuracies in progress
monitoring within the WBPMS framework. It further discusses how automated inspections, and the use of MR
for such inspections, might be a solution to these challenges that warrant further research into exploring the
feasibility of MR for automated inspections.

Chapter 5 delves further into the foundation study of using MR for automated inspections. The feasibility of
utilizing MR as a digital inspection tool is investigated for the inspection of a staircase flight. Such digital
inspection methodologies would serve as a stepping stone to form a seamless integration of digital inspection
statuses into the framework to enable automated progress monitoring. The development of an MR application
to achieve automated dimensional checks is documented, and an experiment was done by volunteers from the
construction industry to compare the results obtained by different volunteers using MR and using conventional
tools. Subsequently, results are analyzed and discussed.

Chapter 6 concludes the study and contributions of this research, then provides recommendations for future

improvements.
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