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Open Information Models for Campus Modeling

In the future, designers administrators, planners and 

the public will be able to access up-to-date city 

models that incorporate building interior spaces and 

fixtures; each element being served directly from the 

most authoritative sources.  

This information will be accessible through a wide 

variety of tools: for design, visualization, query, 

building management, seamless indoor outdoor 

location-based services, planning analysis, 

emergency preparedness and response.

This will be made possible in part, by consensus-

based open standards for interoperable data exchange
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Outline

An overview of integrating BIM with Geospatial 
Information Architecture

Some problems of developing detailed 
City/Campus models, and why open standards for 
interoperability are critical.

How the open standards development process 
works, and some of the most common exchange 
standards for building information.

Why developing applications around open 
standards is simpler than many people think.

Two case studies for integration of Building 
information with Geospatial Information 
Infrastructure
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Integrating Architectural and Building Operation 

Information models with Geospatial Information 

Architecture
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Bridging CAD GIS and BIM Domains 

Geospatial Information Infrastructure

Building Information Models 

(Design, Construction, Operation)

Should be Georeferenced

Provides Wholesale Context
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Building Modeling Tools will Create

Model Views for Geospatial Applications

Bridging CAD, GIS, and BIM Domains

Geospatial Information Infrastructure
Will Include Detailed Building Information
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Bridging CAD, GIS, and BIM Domains

Geospatial Information Infrastructure

BIM Design and Management Tools
Will be informed by Geospatial Information
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Why open standards for interoperability are critical for 

developing detailed City/Campus models.
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Lifecycle Costs of a Campus Data Model

Data Acquisition 

& Post Processing

Model Articulation

Incorporation Into 

GIS Infrastructure

Integration  with  

Business Processes

Update, Maintenance,

Evolution, Migration

of Model Assets

Applications

$

$ $

$ $

$
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$
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$
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Task Domain / Activity Lifecycle Cost

Enterprise & Web 

Information Architectures

Computer Aided Design

Building Information Modeling

Surveying, Photogrammetry

Web 

Visualization

Query Analysis

4D Planning 

Alternatives

Changing 

Technology

Continual

Change 

of City
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Bridging CAD, GIS and BIM Information Domains

Development and maintenance of city information depends on 

collaborative effort from a diverse set of actors: 

Building designers

Photogrammetrists and As-Built modelers

Building operators 

Geospatial information managers from different jurisdictions.

Contributors should not be constrained by single-vendor 

options

Campus-scale city models will require substantial investments 

in information assets over long periods of time.  

These issues indicate the critical role for stable, non-

proprietary specifications for Interoperability in information 

models and exchange
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What do we mean by information models and 

exchange encodings?
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Open Information Models

Real World 

Concepts:
Information Model

Exchange 

Encoding

e.g. Observations, 

Prescriptions, Rules

e.g. UML (Unified 

Modeling Language)

e.g. XML (Extensible

Markup Language)

ñThe building 

meets the 

terrain along 

this line.ò
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Data Models in Applications

CAD & 3d Modeling

Largely Geometric & Graphical (little or no semantic structure)

Semantics in Layers and Objects

File-Based Storage & Exchange (not scalable as enterprise 
architecture)

Project and Domain Specific Scope

Building Information Modeling

Geometric & other objects with Semantics

Complex relationships in Object Model

File-Based storage and Exchange (not scalable as enterprise 
architecture)

Project Specific Scope Spans Domains over lifecycle

Geospatial / Relational Information Infrastructure

Geometric objects with Semantics

Relational Database Model (Highly Scalable)

Enterprise data management ïService Based Exchange

Global Scope, Broad-scale application domains



Harvard University

Graduate School of Design

Open Geospatial

ConsortiumPaul Cote, NCFMT  2007 14

Interoperability in Application Data Models

Model View Definition Exchange Encoding
Application 

Data Model

Builldings

ID Name

1 City Hall

2 Office

3 House

4 Hospital

5 Bakery

Terrain 

Intersection 

Curve

ID Shape

1 Polygon

2 Polygon

3 Polygon

4 Polygon

Import

Export

Round Trip = Lossless Exchange
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The Road Ahead for Metropolitan 3D

Development and maintenance of detailed 3d models of 

large urban areas will require collaborative effort across

information domains of Architecture, Engineering, 

Construction and Facilities Management (AEC+FM) and 

Geospatial Information Systems (GIS), each doamin 

having their own tools.

Information 

Models

3D Authoring Tools Geospatial Information

Infrastructure

3d Viewer / Analysis

Tools

Exchange 

Specifications

Service Architecture

and Interfaces
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Proprietary Solutions are First on the Market

Applications bridging AEC+FM and GIS domains have emerged 

first in proprietary commercial systems.  The Google Sketchup 

3d Warehouse is one example.

Information 

Model ?

Sketchup Geospatial Information

Infrastructure ???

Google Earth SKP, Collada Google/Sketchup 

3d Warehouse
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Proprietary Solutions are Fast and Easy

The ESRI / Sketchup Collaboration is another example 

of an early innovation bringing 3d modeling into user-

modifiable geospatial infrastructure.  The plugin that 

tranlateses between Sketchup and ESRI Multipatch 

formats is an interesting case of vendor collaboration on 

a cross-proprietary exchange filter.

Information 

Model ?

Sketchup Geospatial Information

Infrastructure!

SKP, Multipatch
ESRI

Geodatabase

ArcGlobe

ArcGlobe Explorer

Google Earth

http://images.google.com/imgres?imgurl=http://gis.clemson.edu/gallery/albums/sitegraphics/ESRIlogo.png&imgrefurl=http://gis.clemson.edu/staticpages/index.php%3Fpage%3Dgissoft%26mode%3Dprint&h=73&w=290&sz=22&hl=en&start=49&sig2=ZujAHkhxUCq6kU2SNJN_3w&um=1&tbnid=ReLsdmEDwIcLEM:&tbnh=29&tbnw=115&ei=-QipRojlCoOQeOCBve4I&prev=/images%3Fq%3Desri%2Blogo%26start%3D40%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DN

