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Overview

e Creating the 3D Dataset

e MultiPatch Geometries
 Authoring the 3D View
e Serving the 3D View

ESRI Developer Summit 2008 2




Outline: Creating the Dataset using MultiPatches

e Plan
— Data Collection
— Data Display
« Out of the Box
e Custom

e Develop
— Single Building
 MultiPatch Geometry
e |[GeneralMultiPatchCreator
— Entire City
o Workflow
e Custom Solution




Data Collection: Backdrop

* Transportation Routes
e Aerial Imagery
e Elevation Data




Data Collection: Buildings

e Building Footprints
e Building Textures
e Building Models




Data Display: Elevation, Imagery
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Data Display: Transportation Routes

5 %0 .
i atilh
P TUE )

ESRI Developer Summit 2008




B R R )T
i R s
[ .‘_.-.“_ 1.. | .-“__. ... =
___m—.__. kA ;“:_ 1)
=l 4!

ESRI Developer Summit 2008

L N

0p
)
=
S
@)
@)
LL
(@)
=
=
=
m
WJ
e
o
2
A
©
)
®
O




Data Display: Extruded Footprints
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Data Display
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Data Display: Textured Buildings
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Geoprocessing Tool: Import 3D Files

e Input Formats
— Collada
— SketchUp
— OpenFlight
— 3ds Max
— GeoVRML B YPertio M
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Geoprocessing Tool: Layer 3D to Feature Class

« 3D Symbology
e EXtrusion Settings
e Texture Downsampling
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Custom Solution: Textured Buildings Generator




Single Building: MultiPatch Geometry

MultiPatch: a 3D geometry used to represent the outer
surface/shell of features that occupy a discrete
area/volume in three-dimensional space. MultiPatches
comprise 3D rings and triangles that are used in
combination to model a three-dimensional shell.
MultiPatch

e One or More Patches

o Zero or More Geometry Materials |

Geometry

e 1 to Many Relationship oatch i
(Geometry Material : Patch) List List

Patch O Material O
Patch 1 % Material 1
Patch 2 Material 2

Patch n-1 Material m-1
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Single Building: Patches
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Single Building: Geometry Materials

Geometry Material

Texture

Color Image Transparency
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Single Building: Steps

Define Geometry Material List
Initialize General MultiPatch Creator
Define Patch Types

Define Material Indices

Define Point Starting Indices

Define Texture Point Starting Indices
Define Points

Define Texture Points I
Generate MultiPatch

10.Cleanup Resources

1.
2.
3.
4.
S.
6.
/.
8.
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1. Define Geometry Material List

WaIITexture Jpg
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2. Initialize General MultiPatch Creator

Patch 2




3. Define Patch Types

Patch 2
(TriangleStrip)
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4. Define Material Indices
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5-6. Define Point & Texture Point Starting Indices
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7. Define Points
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8. Define Texture Points
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9-10. Generate MultiPatch & Cleanup Resources




Entire City: Workflow

1. Construct Material Properties Table
2. Construct Building Properties Table
3. Construct Textured Buildings Feature Class




1. Construct Material Properties Table

Material
Properties -
» Table
Generator

Material Material

Properties Properties
File Table
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2. Construct Building Properties Table

e Building
Properties -
+ » Table
Generator

Building Material Building
Footprints Properties Properties
Feature Class Table Table
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3. Construct Textured Buildings Feature Class

| §
Building

Footprints
Feature Class

Material
Properties
Table

Texture
Images

Building
Properties
Table

Textured
Buildings
Feature Class
Generator

Y
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Entire City: Output

-
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Custom Solution: Results

« 58,085 Textured Buildings
» 4.6 GB Feature Class
* Average Feature Size: 79 KB

» ArcObjects C# Solution
» Source Code Provided

e MultiPatch Whitepaper
—> 150 Pages of Fully lllustrated Code Samples

— Tips and Best Practices
— In-Depth Walkthrough of Solution
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Outline: Authoring and Serving the 3D View

e Authoring the 3D View

— Globe Data Caching

— Texture Management

— Using Multiple Representations
—Demo

* Publishing to ArcGIS Server
—Demo

e Questions




Globe Data Caching

« Mechanism for managing large amounts of data

 To Improve display performance, ArcGlobe keeps a
cache of tiles for each layer

 Two types of caches

— Memory Cache
e For immediate use

— Disk Cache
 Tiles are stored on disk for later use
* Tiles are swapped between disk cache and memory
cache based on available resources and the current
view




Memory Cache

* Refers to assigning an amount of the computer's RAM
for use by ArcGlobe

« Memory can be assigned by data type

 Significant improvement in performance with proper
settings

|:|[l|hll'. 7 E‘J Kedhwancad Mema y (s ha Salbing
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Disk Cache

e Tiles are stored on disk for fast retrieval

o Layer disk cache is temporary unless the ArcGlobe
document or a layer file is saved

« TwWo methods of generating the cache:
— On-demand: tiles are created and stored as needed

— Explicit: cache all areas
« Partial: generate cache for specified level of detail
» Full: all levels of detail

* Feature data in ArcGlobe has only one level of detail

e Tip: For best performance generate full caches for your
3D objects (buildings etc.)




Texture Management

e Textures on 3D objects can be memory intensive
e Data can take longer to display
 Navigation can be sluggish

* Performance degradation depends upon available
physical memory as well as memory cache settings

e Three texture-management options are available:
— Disable textures
— Apply DXT compression
— Downscale textures




Texture Management

o Layer Properties - GlobeDisplay

Globe General | Source | Selection Globe Display Dizplay | Symbology |
Floating layers

See-through position (+ is abowve globe surface):

Image

Texturing mode;

Features

r
r

DXT compression

Rendering

[ Enable rendering with compressed textures .
Material bexture resolution: o — TeXt u re d OW n S C al I n g

Minimurn transparency threshald:

| Disable material textures

. Disable textures
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Using Multiple Representations

e Feature data in ArcGlobe has only one level of detall

e If you have large number of features then

— Create multiple representations of your data
o Use GP tools in ArcToolbox
» Use texture management techniques

— Use different visibility ranges

Far Near
(less detail) (more detail)

.
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Using Multiple Representations

Example: Multiple representations for buildings
 Aggregated building footprints Coarsest
e Individual building footprints

* Extruded footprints

* Buildings without textures

e Buildings with downscaled textures

e Buildings with full resolution textures Finest




Using Multiple Representations

* For detailed information on which GP tools to use and
how to optimize your ArcGlobe document please see:

http://support.esri.com/index.cfm?fa=knowledgebase.
documentation.viewDoc&PID=54&MetalD=1298
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Publishing to ArcGIS Server

e Publish the ArcGlobe document as a GlobeService

e Supports Local-area (LAN) and Web-based access

« Consume in ArcGIS Explorer, ArcGlobe, Globe Control
* All ArcGlobe supported data types can be served

e Supports Identify, Search and Find features

« Animation Is also supported
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Questions?




Thank You




