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Abstract of Thesis

This study focuses on targeted safety monitoring of high-risk groups on construction sites, analyzes the working
status of people in special conditions such as ordinary workers and machine operators through multi-sensor data
fusion, and provides safety recommendations or early warnings to prevent the occurrence of accidents. In this
research, a three-step approach is introduced, through the implementation of this three-step approach, this
dissertation aims to provide a comprehensive solution to safety management and hazard prevention in
construction sites. It is hoped that the findings of this study will help improve the safety standards and practices
in the construction industry and reduce the occurrence of accidents. The introduction of each chapter is as follows.

Chapter 1 introduces the background information about this study and names the motivation for conducting
this study. In the third subsection, the research questions, previous shortcomings, and the purpose of this study
are highlighted.

Chapter 2 briefly describes the directions and achievements of the research, including the first
experiment-based research, such as the drawbacks and shortcomings of single-sensor research, and the second
and third experiment-based research, such as the content of driver control assistance systems, and the
application of mixed reality in the construction industry.

Chapter 3 proposes a worker motion recognition method based on depth cameras and IMU sensors that can
maintain high motion recognition accuracy beyond the optimal depth detection distance. By combining IMU
sensors with depth cameras, we can identify workers' movements more accurately and thus prevent and avoid
potential safety risks in time.

Chapter 4 proposes a mixed reality-based active safety monitoring solution for operators of large machines at
construction sites. By wearing HoloLens 2 and monitoring the operator's eye gaze area, head pointing area and
hand movements in real-time, the operator can be alerted by auditory and visual signals in case of distraction or
fatigue to avoid accidents.

Chapter 5 is an improvement and enhancement based on the content of Chapter 4. After implementing basic
eye, head and hand monitoring, a series of operator movements are monitored and analyzed to further ensure the
operator's status and prevent accidents. This technology allows for more comprehensive safety monitoring by
monitoring specific movements such as frequent head nodding, disoriented eyes, large head bobbing and hands off
the steering wheel when the operator is tired. Meanwhile, we considered the influence of indoor and outdoor
environments in the experiment and used multiple random sampling in the result analysis to ensure objectivity.

Chapter 6 is the discussion chapter where the findings of the above three experiments will be briefly explained,
and the results obtained will be analyzed and evaluated.

Chapter 7 is the concluding chapter, which summarizes the study, describes the significance and conclusions,

discusses the limitations and shortcomings of the study, and briefly introduces future work.
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