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Herman Colquhoun Jr, ISMR’99)

2. Augmented maintenance of powerplants: A
prototyping case study of a mobile AR
system (Klinker et al, ISAR’01)



Augmentations shown in HMDs (“classical AR”).

Augmentations shown on other displays (“any
case 1in which an otherwise real environment 1s
augmented by means of virtual objects”).

Any mixture of real and virtual environments.
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detailed than model
— Large time lag

e (Control site:

— Simulated
operations

* Issues
— Display centricity
— Control-display
mapping
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— Current situation

— Visionary situation
« STARS architecture
* Results

e L essons learned



Approach

« Conduct a series of case studies, prototyping with real
clients visionary AR applications.

* Improve framework with lessons learned.

This presentation

* STARS case study in nuclear power plant maintenance
(“Praktikum” at CMU and TU Munich).



* Current research focus in AR typically on:
— Robust tracking
— 3D graphics with HMD

« Related work:
— Feiner et al.
— Curtis et al.
— ARVIKA
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 The technician wears an HMD

« Augmentations indicate device Ids

e Individual devices involved in the procedure are
emphasized.
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High density information is displayed on an LCD plate
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 Multimodal user interface

— User must be able to select a user interface mode most
appropriate to its work and environment

— Speech, AR, LCD-plate, mouse, [smartcard, iButton]
* Legacy information
— Current maintenance manuals are on paper

— Need to be converted into IETMs
— Need to be related with geometrical world model
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— Transparent retrieval ot IETMSs an
(video, audio, etc.)

— Prefetch and caching based on:
 Location
* Work order
» satistical analysis of history

User Interface/AR
— Tsai tracking

supporting materia

— High-level commands between Ul and AR
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STARS Subsystems: IETM
Overview

STARS server

 Interpreter 1s
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— statistical analysis of history

Request statistic:
- HiStOI'y [dtla dtZa 0 c ]

— Update rules for Weights

w(dy;,dy) =2 |
w(dyp.dy) =1



— Input modes:
Speech, recognition, keyboard input, access card,
iButton

— Output modes:
HMD, LCD plate, speech synthesis
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racking (normalized cross-correlation
— 3D calibration (Tsai)

— 3D rendering (OpenGL)

— Connection to user interface component (CORBA)




? OO Ul is using CORBA
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— Clear information (id)

— Set compass (object, form)

— Is visible (obj): bool
Geometric primitives

— Objects with unique ids, geometric & photometric descriptions,
local transformations

— Optional labeling string + transformation
— Transformation for arrow placement
— Drawing style: normal (full, wireframe), highlighted, not drawn



« Rudimentary implementation of IETM subsystem

Two hour demo with customer (Siemens Nuclear
Power):

* Helium Flushing procedure
« Simulated variety of situations and Ul modes



— Manually linking geometrical models and legacy
information is costly, if feasible

— Need for AR authoring system for creating such links.

e Generic AR components
— Current standards (VRML) defined for visualization

— AR requires more dynamic languages, enabling the
interactive manipulation of geometrical models

— Need for domain independent interface between AR
and Ul



— Need for a component oriented view of AR systems.

e Mobile and unreliable networks
— AR systems are often mobile

— Rely on wireless networks for data exchange, unreliable
and low bandwidth

— Geometrical models and related information models are
usually large

— Need for a network component for shielding the system
from crashes and low bandwidth
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