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Motivation

• Highway construction workers are often inexperienced, 
with 43% having a tenure of less than 1 year (BLS, 
2021).

• The estimated cost of a fatality for a company is 
$1.42M (National Safety Council).

• Safety knowledge is a strong indicator of safety 
performance (Sawatcha et al., 1999).

• Ineffective delivery of training leads to negative 
attitudes on safety (Haslam et al., 2005).

• Despite recent advancements in technology, 
construction fatalities remains relatively stagnant (BLS, 
2020).

From Workzonesafety.org



Motivation
Two primary issues concerning current health and safety training practices:

1. Overreliance of low-engagement methods of instruction.

2. Need for additional high quality educational material of dangerous activities on highway 
construction sites.



1. Data Collection

• A high-fidelity point cloud of an active highway 
construction site was built from 20 individual scans.



1. Data Collection

• The scans went through a data cleaning process to 
remove instances of noise from moving vehicles, 
workers, reflections, etc.



2. Immersive Virtual Environments

• The point cloud was segmented into a landscape such 
that the geometries could be reconstructed in Virtual 
Reality.



2. Immersive Virtual Environments

• Virtual assets for construction tools, materials, vehicles, 
and workers were collected from a variety of open-
source repositories to build modules for health and safety 
training.



3. Construction Scenarios

• Construction scenarios refer to virtual reproduction of 
real health and safety training content and were 
developed from annotated examples from OSHA’s 
construction image database.



3. Construction Scenarios

• A module contains a collection of construction 
scenarios, such that a user can navigate the 
environment and explore each one.
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Evaluation

• The methodology was an of expert- based evaluation. 
Firstly, the evaluators completed the tutorial to learn how 
the platform works. Secondly, they completed one 
module to evaluate the technical details.



User Manual

• The final report contains a user manual, which instructs 
users on how to set up the training space, connect 
headset and controllers, start and use the simulation.



Implementation Use Cases

• Virtual reality teaching tool for users to experience 
construction sites in first-person.

• Virtual reality testing tool for analysis of safety 
understanding in a complex context.

• Desktop based teaching/testing tool for group settings 
or those who cannot use VR.

• Tool for custom image generation of health and safety 
topics.

• Specialized training (vehicle maintenance, emergency 
response, etc.).

• Active highway work zone training for inspectors.



Final Report

• Published Q1 2025
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