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ABSTRACT

ABSTRACT

Keyword: modular construction, computer vision, point cloud

The broad implementation of BIM with the pressure of labor and material cost for
the construction industry provides a unique opportunity for modular construction to play
a significant role in the construction 4.0 era. Modular construction shows excellent
potential to automate construction processes, integrate with new technologies such as
artificial intelligence and deep learning and introduce a cleaner, faster and systematic
approach. However, the prefabricated component installation accuracy has been an issue
that could affect the progress and quality of modular construction. This research aims to
integrate BIM, deep learning, and object detection to validate the installation accuracy
and improve the installation process.

This research will first utilize the big visual data collected on the construction site
to generate the current 3D reality point cloud model after the installation process.
Second, we will use a simple transformation algorithm to align the BIM and the point
cloud model for further analysis. Then, the BIM can be used to segment the point cloud
into components and extract feature information from the image and 3D geometry for
the next step. Next, the trained deep learning model can detect the component type to
verify the installation. And the accuracy verification model will compare and calculate
the error between the point cloud model and the BIM model for installation quality
assessment. Finally, the BIM and the point cloud can be used to visualize the accuracy
results by color-coding the models.

In this research, an integrated solution that incorporates BIM and deep learning is
developed to analyze the prefabricated components' installation accuracy. The study will
establish analysis strategies, a system framework, and a prototype to implement the
integrated solution. We expect the result to promote BIM usage and provide insights

into using artificial intelligence and deep learning in construction.
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