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Problem statement. Architectural and construction companies become increasingly
digitized and more efficient nowadays because of implementation of technologies like Building
Information Modeling used in design, bid and construction processes, Terrestrial Laser Scanning
(TLS) used on the projects of reconstruction, renovation but even for construction quality control
and Photogrammetry intended for construction changes recording. [5; 6] Virtual reality (VR) in
construction industry is commonly used for photorealistic walk-through project experience of the
clients in early phases of design processes in architectural offices. There is belief, that VR
technology could be also more adopted by contractors by using it for controlling processes and
health and safety checks on the field. [1; 2; 3; 5]

Purpose of the study. Virtual reality environment is a great way for experiencing future
projects and even different possible situations on them. The ability to walk, turn your head,
catch, and manipulate with objects is highly immersive and natural for users. There are several
studies, that confirm the positive impact of VR for construction purposes. It is used for safety
education, project site management, clash detection, scaffolding control, virtual meetings on the
construction and so on. [1; 3; 6] Thanks to increased level in efficiency in data processing in
terrestrial laser scanning, photogrammetry and their interoperability with mobile devices, BIM
software and CDE systems, there is even more possibilities for the use of these technologies in
conjunction with virtual reality on the construction site [1; 4].

Maine results. In the last decade there was a significant improvement in data creation and
in their processing. Not only hardware: computer parts, mobile devices, laser scanners, total
stations, 360-degree cameras, VR headsets etc. was considerably improved, but also software for
Building Information Modeling, point cloud processing and Common Data Environment has
evolved. Thanks to this evolution, we can work with bigger data, process them much faster and
create algorithms for thousands repetitive or checking tasks. [5] There is impressive study where
the point cloud data from construction site were used for creation of algorithm for identification
and evaluation of potential fall and cave-in hazards. [4] Falling hazard is one of the most
common on the construction sites worldwide and is also one of the control processes on the field.
According to [2] is construction safety training the second largest application area of using
virtual reality in construction engineering education and training. There is several software for
displaying point cloud data in virtual reality, but usually the user have to use more than one of
them for accomplishment of this task — e.g. after the laser scanning, user have to import point
cloud into the BIM design software and then create an export to virtual reality environment, that
he can display in visualization or VR application. These processes are often too complicated and
takes too long, so the engineers just prefer to check the models and point clouds in their desktop
software. If these processes would be less time consuming, the VR safety trainings displaying
the latest point clouds from the construction site could be immensely helpful and could lead to an
increase in the safety level on the field. Nowadays, contractor often use 360-degree cameras, that
capture construction progress and changes periodically. There are several software and CDE
systems, that allow 360 photos collections, walk through these pictures, and their split screen
comparison with a BIM model. These photos can user easily display in his VR headset, but there
is lack of BIM model, so he cannot compare the as-built condition (360 photo) with a required
one in project (BIM). Both mentioned technologies (TLS and photogrammetry) are largely used
for dimension, flatness and deviation checks on as-built structures. Several studies of VR
experience declare that the environment is incredibly immersive, and the users can detect errors
and abnormalities efficiently [1]. It is probable, that combination and interoperability of
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mentioned technologies would increase the quality of the as-built controlling processes and
health and safety defects checks on the construction site.

Conclusion. Despite the significant evolution in hardware and software and the increasing
amount of technology used in construction industry in last decade, there is still lot of space for
improvement of software interoperability in the issue of virtual reality usage for displaying
overlays of BIM models and laser scans or 360-degree as-built photos in virtual environment.
However, these technologies can be in VR environment very well applied by construction site
professionals for as-built structure quality controls, health and safety checks and trainings, as
well as for virtual coordination and control days. It is therefore clear, that research and
development in these areas could significantly improve their efficiency and quality.
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