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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.




Industrial Augmented Reality
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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

Start moving the camera up with speed 1

Device: GFAgie01; UUID: mtc_adapter001

Device s GPAgIDL http://192.151.1.108/cgi-bin/ptz.cgi?action=start&channel=0&code=Up&arg1=0&arg2=1&arg3=0

Events o .
Timestamp Type |Sub Type[Name| Id Sequence Value

[2020-02-27T17:34:36 343947 [Availability [avail |IGFAgie01-dtop_I _|[295795840[UNAVAILABLE

[2020-02-27T173436 33157 [E y [estop |[GFAgic01-dtop 2 |[295795830[UNAVAILABLE

[2020-02-27T17:3436 343804 [AssetChanged [GFAgie01_asser_che [295795838 [UNAVAILABLE

[020-02-27T17:3436 343874 [AssetRemoved [GFAgie01_asset_rem|[295795839[UNAVAILABLE

Condition

I Timestamp || Type [Sub Type|[Name| 1d || Sequence [[Value|

2020-02-27T17:34:36.343227 [Unavailable | [lsvstem|[GFAgic01-drop_3]295795831] I|

Rotary : A v

Samples

[ Timetamp  |[Tope[SubTope| Name | W |[Seavence| Valwe | PTZ Commands

[2020-02-27T17:34:36 342090 [Angle [ACTUAL [Aposition| [GFAgie01-A_2|[295795815[UNAVAILABLE||

I 1
NIST SMS MTConnect Data | Unity PTZ IP
Test Bed [ Application Camera

1 |

Video Stream
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Initial Prototype
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Limitations
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Addressing the Limitations

Improved Display 3D data in Track the room
detection using AR addition to the rather than
fiducial markers MTConnect data individual objects

(but still limited)
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Second lteration

Mazak03
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Second lteration







Opportunities

Representations

OGC

Making location count.

Incorporating Standard Geospatial

GM_Solid (or GM_Surface)

in Indoor
<
t S "] Option 3: No Geometry
: room —
i . \‘ n

gml:iid=001 -«

N —
Option 1: le =y
CityGML data External Reference [~
to room in CityGML

IndoorGML data

Addressing Technology Transfer Challenges

S C  Garkit

vuforia ARCore
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M= Microsoft
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Standard Geospatial Representations

CityGML vs IndoorGML Integration of the Two Standards

GM_Solid (or GM_Surface)

Option 2: Geometry
in IndoorGML

‘I Option 3: No Geometry

room

gml::id=001 no
Option 1: Lo .
CityGML data External Reference
to room in CityGML
IndoorGML data
Ryoo et al. 2015 Comparison between two OGC standards for indoor space - CityGML and IndoorGML 12
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Standard Geospatial Representations — DIVE Lab

Digital Information Visualization
and Exploration (DIVE) Lab

IndoorGML representation of the
DIVE Lab
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Standard Geospatial Representations — Example

Open File (*.gmi) Nl L . - - -
Open File (*.gml) Navigation Machine
— | Map| | —

| Reset | Length: 46.58m T

Start
® choose on map

choose machine

Switch Camera

Hanke, Vernica, Bernstein - Linking Performance
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Interoperability and Scalability

Devices and Sensors

M= Microsoft
STRUCTURE

Frameworks

@ C @ ARKit
vuforia~ ARCore
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W|k|tude Windows Mixed \
eeeeeee Reality

Algorithms
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Interoperability and Scalability
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—  Marker-less “Instant” Tracking ~  Marker Tracking
wikitude vuforia
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Interoperability and Scalability — Demo

-

' Marker-less “Instant” Tracking ~  Marker Tracking
wikitude vuforiar
See more.
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Takeaways

» Situational awareness can be guided by geospatial
representations

* Interoperabillity related challenges need to be
addressed

 Future work is needed in testing scalabllity and
maintainability
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