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RESEARCH TITLE

The Role of Virtual Reality (VR) and Augmented Reality (AR) Technologies in
Improving the Planning and Execution Processes of Engineering Projects

Abstract

This study aims to explore the role of Virtual Reality (VR) and Augmented Reality (AR)
technologies in enhancing the efficiency of planning and execution processes in engineering
projects. The research is based on three main components: a comprehensive literature review
of 20 academic studies published between 2019 and 2023, a practical case study using
MATLAB software to simulate the “Smart Tower” project, and a virtual digital experiment
involving 30 engineers. The findings indicate that VR technologies contributed to
identifying planning conflicts at a rate 133% higher than traditional methods, while AR
technologies reduced execution errors by 73%. In addition, the application of these
technologies led to a 33% reduction in project duration and an 86% decrease in rework
costs. Although the return on investment (ROI) in the first year was negative (-24.5%) due
to setup and training costs, it increased to +180% in the second year, confirming the long-
term economic feasibility of adopting these technologies in engineering project

management.

Key Words: Virtual Reality, Augmented Reality, Project Management, Building
Information Modeling (BIM), MATLAB, Return on Investment (ROI).
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