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Disclaimer

No approval or endorsement of any commercial product by NIST is 
intended or implied. Certain commercial equipment, instruments or 
materials are identified in this presentation to facilitate better 
understanding.  Such identification does not imply 
recommendations or endorsement by NIST nor does it imply the 
materials or equipment identified are necessarily the best available 
for the purpose.
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Industrial Augmented Reality

Maintenance Remote assistance

Assembly guidance Other data overlay scenarios
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Motivation – Project Goals

• Enable overview of the 
manufacturing floor

• Display real-time contextual 
information

• Transfer technology
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Motivation – Project Goals

http://192.151.1.108/cgi-bin/ptz.cgi?action=start&channel=0&code=Up&arg1=0&arg2=1&arg3=0
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Start moving the camera up with speed 1



Initial Prototype
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Limitations
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QR Code detection and decoding

Marker placement

Information clutter

Occlusion



Addressing the Limitations
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Improved 
detection using AR 
fiducial markers 
(but still limited)

Display 3D data in 
addition to the 
MTConnect data

Track the room 
rather than 
individual objects



Second Iteration
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Second Iteration
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Opportunities
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Incorporating Standard Geospatial 
Representations

Addressing Technology Transfer Challenges



Standard Geospatial Representations
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CityGML vs IndoorGML Integration of the Two Standards

Ryoo et al. 2015 Comparison between two OGC standards for indoor space - CityGML and IndoorGML



Standard Geospatial Representations – DIVE Lab
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Digital Information Visualization
and Exploration (DIVE) Lab

IndoorGML representation of the 
DIVE Lab



Standard Geospatial Representations – Example

14Hanke, Vernica, Bernstein - Linking Performance Data and Geospatial Information of Manufacturing Assets Through Standard Representations (Submitted)



Interoperability and Scalability

15

Devices and Sensors Frameworks Algorithms



Interoperability and Scalability
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Marker-less “Instant” Tracking Marker Tracking



Interoperability and Scalability – Demo
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Marker-less “Instant” Tracking Marker Tracking






Takeaways

• Situational awareness can be guided by geospatial 
representations

• Interoperability related challenges need to be 
addressed

• Future work is needed in testing scalability and 
maintainability
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