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Needs for Mobile Computing

Field workers (e.g., inspectors, 
construction superintendents) need 
to read maps and drawings and 
access and update information

Data from visual inspection, non-
destructive testing, or health 
monitoring systems should be 
fused 

Location information is important
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Vision: Augmented Reality Inspection System
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Requirements of MMBLMSs
4D modeling

Allowing for spatio-temporal visualization
Lifecycle data integration

Design, construction, inspection, and maintenance
Standardization Issues

Using de-facto and international standards (e.g., IFC)
Databases Issues

Support distributed databases
Mobile and location-based computing 

Used on thin clients (e.g., PDA and tablet PC)
Tracking devices (e.g., GPS)
Wireless communications 

3D user interfaces
Space and time Levels of Details (LoDs)
Navigation
Picking



Picking a 3D Model for Marking Defects
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Relationship Between Distance and LoDs
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Prototype System Development

Development in Java and Java 3D
Use MapObjects Java Edition to integrate GIS
Present the 4D model of the bridge with LoDs
Design a window-based GUI for Tablet PC  
Develop databases for construction, inspection 
and maintenance



Case Study: Jacques Cartier Bridge

Landmark of Montreal
One of the busiest bridge in North America
More than 70 years
Re-decking in 2001 and 2002



Sample Data of Jacques Cartier Bridge
AutoCAD Drawings Schedule of Deck Rehabilitation

Maintenance Data: Main Span Painting Floor-Beam Inspection Data



Mobile Computing Techniques

GPS and RF 
antennas

Tablet PC
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Digital camera

Tablet PC with electronic stylus 
RTK-GPS tracking
Digital camera
Microphone
Wireless communications
etc.



Model Interface
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Inspection Interface



Inspection Interface
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Conclusions and Future Work

A new type of Mobile Model-based Bridge Lifecycle 
Management Systems (MMBLMSs) were investigated including 
creating an object-relational data model, technology integration 
and applications development. 
Several computational issues for realizing the framework were 
also investigated, such as navigation, picking and LODs. 
The developed prototype system integrates 3D graphics and a 
database to realize the 4D model of Jacques Cartier Bridge. 
The preliminary testing of the system and its user interface 
showed that it has good potential for realizing future MMBLMSs. 
Further development and testing of the system in practical 
situations are necessary to improve the functionalities and 
usability of the system.
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