





can only be opened once the key is
in a specific location.

205
Fig. 6. Blueprint for different interactive behavior settings. (a) Physic-based interaction;
(b) Time-based interaction; (c) Collision-based interaction; (d) VR-based with locking
function interaction [28].
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Once all the VR models are properly placed in the scene and the VR configurations are
done, UE can pack the contents into an APK file, which can be used for installing VR
models into Oculus VR. In this case study, SideQuest is used for the APK installation.
The final interactive BIM-based VR is presented to the users through Oculus Quest 2.

215  Fig. 7 shows two screenshots of the interactive BIM-based VR. Fig. 7a shows the initial
status of the VR model, while Fig. 7b shows the scene after 7 seconds with some doors
already performing different interactive behaviors. This clearly reveals the great potential
of the interactive ability of BIM.

220
Fig. 7. Screenshots of the interactive BIM-based VR. (a) The initial scene; (b) Scene after

7 seconds.
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4 Limitations

In contrast to the manual VR creation approaches, the case study has validated the feasi-
bility of the proposed automatic method. However, there are three limitations in the pro-
posed method that shall be overcome in future studies.

First, this method only works for Revit family documents. Due to the Revit system data
hierarchy, the bounding box-based segmentation approach cannot perform correctly as
detailed components inside family documents will not be passed to the project document.
For example, door hinges might be invisible inside the Revit project.

Secondly, the bounding box-based segmentation relies heavily on the accuracy of the
model. If the geometric and the location of objects and components are not accurate, the
segmentation results would be affected, and the final VR experience might not be realis-
tic.

Last but not least, in the current practice, the major panel of the door must be selected
manually. Since the appearance of the door might be diverse, the door panel can not be
accurately identified by its geometry. Some small experiments were conducted in Dy-
namo to automatically identify the panel. For example, based on the largest volume; based
on the largest surface area; based on the components with nearby components. However,
all the segmentation results are still not ideal and not general.

5 Conclusion

Virtual reality technologies have provided the AECO sector with an immersive experi-
ence of visualizing and interacting with the construction project. However, the process of
VR content creation is time-consuming and requires great domain knowledge in both VR
and ARCO knowledge. This study presents an automatic BIM to interactive VR method
with the adoption of BIM and gaming technology. A case study of BIM door was imple-
mented and validated the proposed method. The results showed the proposed method can
facilitate and fasten the VR content creation process and provide a more interactive VR
experience.

To improve the process of BIM to interactive VR, several research directions can be
explored. First, the adoption of the Revit project document can improve the scalability of
the VR experience. Furthermore, a more efficient method of segmentation and auto-BIM-
detailing can be developed and investigated. Also, a standardization of the interactive
behaviors can be explored and shared across both academia and industry.
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