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Improving & Modernizing Construction



Demand for Visualization of the Final 
Outcome 

❏ Time 
Efficiency

❏ Customer 
Satisfaction

❏ Cost 
Reduction

❏ Error 
Reduction



Building Information Modelling (BIM)

Benefits:

• Improved coordination

• Clarity in task requirements

• Reduction in inconsistencies



Augmented Reality (AR)

Microsoft Hololens :

• Head-Mounted Display (HMD) unit or a Wearable 
Windows 10 computer

• The user can interact with holograms using gestures 
or voice commands

• Creates a 3-D model of the surrounding 
environment



Problem Statement

• Exterior envelope

• Isolation of every floor

• Creation of Holograms



Use Case (AMC)

• 127 MB

• 778.000 faces

• Extensive U shape



Semantic Isolation of Every Storey

• Iterative process
• Identification of relationship among entities
• Grouping of the entities of the same object
• Writing of the objects that belong to the 

corresponding floor



Isolation of the exterior part

• Creation of a Bounding Box & its Population with 3D points
• Raycasting & Distance Check
• Inclination Raycasting
• Split of the Model
• Semantical Enrichment



Exterior Part: Bounding Box & 3D Points



Exterior Part: Raycasting
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Exterior Part: Inclination Raycasting



Exterior Part: Inclination Raycasting

Start Point

Several End Points



Exterior Part: Split of the Model



Exterior Part: Semantical Enrichment

Objects Isolated Semantically Exterior Obtained by the Algorithm



Holographic Scene & Hologram Manipulation



Results: Menu

Eikona apo menu



Results: Floor

Eikona apo orofo



Results: Color Highlighting & Metadata 
Visualization 



Results: Grow Functionality

Eikona grow



Results: Rotate Functionality

Eikona rotate



Results: Transportation of the Hologram

Eikona spatial mapping



Results: Exterior Envelope

Exterior



Results: Exterior Envelope

Exterior



Conclusions
• Intuitive perception of the design

• Precision of the exterior shell depends on the number of points, 
rays & cores and complexity of the model

• Inclination raycasting facilitates the exterior extraction

• Dynamic interaction with holograms is possible (resizing, rotating 
and positioning the model)

• Hololens still has certain limitations



Thank You
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Microsoft’s AR headset shines despite rough edges

https://www.slideshare.net/AliKatkhada/introduction-to-building-information-modeling


Sources

• Problem statement = http://www.nustream.co.uk/is-the-
paperless-office-a-reality/
• probStat_complaint = 

https://www.versum.com/m/blog/managing-customer-
dissatisfaction-beauty-industry/
• probStat_toyStory = 

https://memegenerator.net/instance/65753467/x-x-
everywhere-inconsistencies-inconsistencies-everywhere

http://www.nustream.co.uk/is-the-paperless-office-a-reality/
https://www.versum.com/m/blog/managing-customer-dissatisfaction-beauty-industry/
https://memegenerator.net/instance/65753467/x-x-everywhere-inconsistencies-inconsistencies-everywhere


Sources
Python = https://www.python.org/
ifcOpenShell = http://ifcopenshell.org/ifcobj.html
Cgal = https://3d.bk.tudelft.nl/ken/en/2016/03/16/using-cgal-and-xcode.html
C# = https://www.developpez.com/actu/204261/C-comprendre-les-differences-entre-readonly-et-
const-les-deux-grandes-methodes-pour-declarer-une-constante-par-Francois-DORIN/
Unity = https://en.wikipedia.org/wiki/Unity_(game_engine)
Revit = https://en.wikipedia.org/wiki/Autodesk_Revit
Xbim = https://github.com/xBimTeam
Visual studio = https://www.theregister.co.uk/2013/11/27/visual_studio_2013_review/
Ifc = https://www.lightzoomlumiere.fr/definition/format-ifc-industry-foundation-classes/
building smart = http://www.buildingsmart-tech.org/ifc/IFC2x3/TC1/html/index.htm
Obj = https://bimobject.com/en/katrin/product/104605
Microsoft = https://pixabay.com/en/logo-microsoft-windows-27046/
Meshlab = http://www.meshlab.net/

https://www.python.org/
http://ifcopenshell.org/ifcobj.html
https://3d.bk.tudelft.nl/ken/en/2016/03/16/using-cgal-and-xcode.html
https://www.developpez.com/actu/204261/C-comprendre-les-differences-entre-readonly-et-const-les-deux-grandes-methodes-pour-declarer-une-constante-par-Francois-DORIN/
https://en.wikipedia.org/wiki/Unity_(game_engine)
https://en.wikipedia.org/wiki/Autodesk_Revit
https://github.com/xBimTeam
https://www.theregister.co.uk/2013/11/27/visual_studio_2013_review/
https://www.lightzoomlumiere.fr/definition/format-ifc-industry-foundation-classes/
http://www.buildingsmart-tech.org/ifc/IFC2x3/TC1/html/index.htm
https://bimobject.com/en/katrin/product/104605
https://pixabay.com/en/logo-microsoft-windows-27046/
http://www.meshlab.net/

