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3D Analyst Tutorial

Introduction to the ArcGIS 3D Analyst tutorial

Copying the tutorial data

Exercise 1: Draping an image over a terrain surface

Exercise 2: Visualizing contamination in an aquifer

Exercise 3: Visualizing soil contamination and thyroid cancer rates
Exercise 4: Building a TIN to represent terrain

Exercise 5: Working with animations

Exercise 6: ArcGlobe basics

Exercise 7: ArcGlobe layer classification

Exercise 8: Creating and using a terrain dataset

Exercise 9: Creating a realistic 3D view

The best way to learn ESRI ArcGIS 3D Analyst is to use it. In the exercises in this tutorial, you will do the
following:

Use ArcCatalog to find and preview 3D data.

Add data to ArcScene.

Set 3D properties for viewing data.

Create new 3D feature data from 2D features and surfaces.
Create new raster surface data from point data.

Build a TIN surface from existing feature data.

Make animations.

Learn how to use ArcGlobe and manage its data content.

To use this tutorial, you need to have the 3D Analyst extension and ArcGIS installed and have the tutorial
data installed on a local or shared network drive on your system. Ask your system administrator for the
correct path to the tutorial data if you do not find it at the default installation path specified in the tutorial.

Exercise 1: Death Valley image data courtesy of National Aeronautics and Space Administration (NASA)/Jet
Propulsion Laboratory (JPL)/Caltech.

Exercise 2: San Gabriel Basin data courtesy of the San Gabriel Basin Water Quality Authority.

Exercise 3: Belarus CS137 soil contamination and thyroid cancer data courtesy of the International
Sakharov Environmental University.

Exercise 4: Hidden River Cave data courtesy of the American Cave Conservation Association.
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Exercise 5: Elevation and image data courtesy of MassGIS, Commonwealth of Massachusetts Executive
Office of Environmental Affairs.

Exercise 6: Las Vegas Millennium Mosaic (Year 2000 Landsat) and QuickBird images data courtesy of
DigitalGlobe.

Exercise 7: Ozone concentration raster derived from data courtesy of the California Air Resources Board,
Southern California Millennium Mosaic (Year 2000 Landsat) image courtesy of DigitalGlobe, Angelus Oaks
imagery courtesy of AirPhoto USA, Southwestern U.S. elevation data derived from U.S. National Elevation
Data courtesy of the U.S. Geological Survey.

Exercise 8: Spot elevation points and breaklines are of the Napa River Watershed area. GIS data courtesy
of the County of Napa.

Exercise 9: Quickbird imagery of London courtesy of DigitalGlobe. Multipatch buildings Copyright © 2008
Google. All rights reserved.
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Copying the tutorial data

First, you will copy the tutorial data to a local drive. You will use ArcCatalog to browse to and copy the data.

Steps:

1. Start ArcCatalog by clicking Start > All Programs > ArcGIS > ArcCatalog 10.

@ License Manager (9.x) »
I ArcGlS Desktop Help — #

I Python 2.6 ’
ITT) Accessories ll 5T Arccatalog 10 I._o
all Programs W ArcGIS 4 = ArcGIS Administrator
@ ArcGlobe 10
Log CFF E Shut Dowin
Q ArcMap 10
Iff Start @ ArcScene 10

ArcCatalog lets you find and manage your data. The left side of the ArcCatalog window is called
the Catalog Tree; it gives you a bird's-eye view of how your data is organized and provides a
hierarchical view of the geographic data in your folders. The right side of ArcCatalog displays the
contents of the selected branch of the Catalog tree.

Click in the Location combo box and type the path C: \arcgis\ArcTutor, which is where the
tutorial data is installed and press ENTER.

Lacation: IE: SarcgishdreTutor .—°

The ArcTutor folder is now the selected branch of the Catalog Tree. You can see its contents in
the Contents tab.

Right-click the 3DAnalyst folder and click Copy.

Contents IF'reviewI Descriptionl

Mame | Type
Folder

Eenimation (5] copy  CulbC | o— o

T ArcReader

Earcscan

ETBuidingas X Delste

Ecatalog Rename Fz

EData_Intel 2 Refresh

EDatabases

EEditingwith W= D

Eeditor [ Properties...

£ Geocoding TomET

Click the Connect to Folder button, and choose the local drive where you want to place a copy
of the tutorial data to work from, then click OK.

L+
|

LletE BE X

Right-click the local drive you just made in your Folder Connections list and click Paste.
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Catalog Tree

@

=l E5 Folder Connections
£ CiharcgisiArcTutar

Toolbaox I Lﬂ

v Databa.la

3l Databas
Bl als Ser
B

=l
L=

&

Paste Crl-+y | — o

Rename
Disconnect Folder

Refresh
Mew

Properties. ..

Fz

The tutorial data folder is copied to your local drive. Now you'll make a folder connection to the
3DAnalyst folder in the Catalog Tree. A folder connection acts like a bookmark or mapped drive to
a path you frequently use.

6. Double-click the 3DAnalyst folder on your local drive and copy the path from the Location

combo box.

There should be nine exercise folders and one file geodatabase in your local drive.

£ Exerrisel
£ Exerrisez
3 Exercise
3 Exercised
£ Exercises
£ Exerrisen
E Exercise?
3 Exercisea
£ Exercised
3 30_Default.odb

B £, A|

[ |

7. Click the Connect to Folder button and paste the path, then click OK.

Connect to Folder [ 2] x]

Choose the folder to which you warnk to connect:

| DA\ZDAnatyst

= [ Deskiop

4-7Y My Documenits
=¥ My Computer

&4 3% Floppy (A1)

[+ Local Disk {iC:)

[+ Local Disk (D)

[+ Shared Dacumnents
= \;_4 My Metwork Places

[ o ]

Cancel

There is now a folder connection in the Catalog Tree for your local copy of the tutorial data.
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Catalog Tree
B B4 Folder Connections
£ CriarcgisiarcTutor

ﬁ Toolboxes

({7 Database Servers

@ Database Connections
B GIS Servers

You can also disconnect the folder you do not need here. For example, right-click the folder
C:\arcgis\ArcTutor and click Disconnect Folder .

Catalog Tree

=l B3 Folder Connections

qis) AT g
£ o |L]ﬂ
£ Da\3DAnalyst | [E Paste Chrk+y

Toolboxes

7 Datahase Servers
EE| Database Conned
B GI5 Servers e Refresh

Rename Fz

|§_§ﬂ Disconnect Folder

e 3

P Properties...

Now the folder is no longer available in the Catalog tree.
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Exercise 1: Draping an image over a terrain surface

Viewing a remotely sensed image draped over a terrain surface can often
lead to greater understanding of the patterns in the image and how they

relate to the shape of the earth's surface.

Imagine that you're a geologist studying Death Valley, California. You have
collected a TIN that shows the terrain and a satellite radar image that shows
the roughness of the land surface. The image is highly informative, but you
can add a dimension to your understanding by draping the image over the
terrain surface. Death Valley image data was supplied courtesy of NASA/

JPL/Caltech.

First, you'll need to enable the 3D Analyst extension.

Steps:

Complexity:
Beginner

Data Requirement:
Installed with software

Data Path:
See Copying the tutorial data

Goal:
Familiarize with the navigation tools to
preview data, and setting layer properties
to drape imagery.

1. Start ArcCatalog by clicking Start > All Programs > ArcGIS > ArcCatalog 10.

2. Click Customize and click Extensions.

Customize

Taoolbars

Windows  Help

b

| Extensions... |

Zuskamiz

Add-In Manager ...

WBA Macros 3

arcCatalog Options...

e Maode...

3. Check 3D Analyst.
4. Click Close.

Extensions

Select the extension: you want to e,

-
O Geostatsbical Analyst
[0 Metwork Anayst
[ Publisher
O Schematics
O Spatial Analpst
[0 Tracking Analpst

Descnplion:

30 Analyst 1000
Copyight ©1335-2010 ESRI Inc. &ll Rights Ressrved

Pronadess tools for surface modeling and 30 visualization.

About Extenzions I
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Previewing 3D data in ArcCatalog

Before you drape the image, you’ll browse to the terrain data and preview it in ArcCatalog.

Steps:
1. Navigate to the 3DAnalyst folder connection in the Catalog Tree.
2. Double-click 3DAnalyst.

3. Double-click Exercise1.

Catalog Tree

° = B3 Folder Connections =

5 Exercise?
5 Exerdisea
ES] Exercised
3 Exercises
3 Exercises
5 Exercise?
[ Exercised
3 Exercises ;I

You see a folder called Data and a TIN layer called Death Valley Terrain.

A layer is a shortcut to geographic data. It also stores information about how the geographic data
should be drawn on a map or in a 3D view.

4. Click Death Valley Terrain.

° ¢

Contents Preview l Description |

= £ Folder Connections
(=1 B De\3Dainahyst
El £ Exercisel
® E] pata
P

BRY e alley Tarrain

EI Readme
& EJ Exercise2
B £ Exercises
[#1 [ Exercsed
Bl [ ExerciseS
Bl E Exerdisets
[ £ Exercise?
B [ Exercises

0} E: sl -
4] 3 K Exercis ILI_I Preview: |Eeo-graDhl' =l

5. Click the Preview tab. You can preview your GIS data in ArcCatalog. With 3D Analyst installed,
you can also preview some data in three dimensions.

6. Click the Preview drop-down arrow and click 3D View.

Preview: Geography j
Globe Yiew o
| B—
Geography

7. Right-click above the preview window and click 3D View Tools.
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3D Analyst Tutorial

Standard
Geagraphy
Locakion
Metadata

3D View Tooks | o

ArcGIS Server Tools

Conterts  Previsw | Description |

Ll df=dl=]

Geagraphy
‘alobe View Tools

Preview:  |3D View =

The preview becomes a 3D preview, and a new set of tools appears on the 3D View Tools
toolbar.

Zoom In/CQut

(3D WiewTools x|
¢RG4 eaRQANIN0 0/ @
] I

Mavigate Pan

The Navigate tool is active when you first preview data in 3D. You can see the names of tools by
hovering the pointer over the tool.

The Navigate tool allows you to rotate 3D data and change the apparent viewer height by clicking
and dragging left and right and up and down, respectively, in 3D preview.

8. Click inside the 3D preview and drag to the right.

Contents  Preview |Descriplion|

Preview: |3D WView j

The data rotates around its center. The Navigate tool also allows you to zoom in and out and pan
across the data, depending on the mouse button that you click while dragging in the 3D preview.

Copyright © 1995-2010 Esri. All rights reserved.
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9. Right-click the 3D preview and drag down.

Contents  Preview IDescriptionl

Preview: |3D Wiew j

The pointer changes to the Zoom In/Out pointer, and the view zooms in to the data.

10. Click the middle button—or both the right and left buttons if you have a two-button mouse—and
drag to the right.

Contents  Preview IDescriptionl

Freview: |3D Wigw j

The pointer changes to the Pan pointer, and the view pans across the data.

11. Click the Identify button and click on the TIN.

BDviewTools x|
¢4 xlN00# @
I

The Identify Results window that appears shows you the elevation, slope, and aspect of the
surface at the point you clicked.

12. Close the Identify Results window by clicking the top right x.

Copyright © 1995-2010 Esri. All rights reserved.
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Identify Results B e
Layersz: I <Top-mast layer = LI
= Dgath

Yalley Terrain [Location: (430728, 502870 4038783.512531)

R 155679 Property | value
Elesation 1525.679
Slope 23339
Aszpect 154726
Face Tag Value 0
Mode T ag Yalue 0

13. Click the Full Extent button.

|
Qe AARANENO0 8O

The view returns to the full extent of the data.

Contents  Preview |Descripti0n|

Preview: |3D WView j

Now you’'ve examined the surface data and begun to learn how to navigate in 3D. The next step is to start
ArcScene and add your radar image to a new scene.

Starting ArcScene and adding data

ArcScene is one of two 3D visualization environments for 3D Analyst (ArcGlobe is introduced in Exercises 5
and 6). Although you can preview 3D data in ArcCatalog, ArcScene allows you to build up complex scenes
with multiple sources of data.

Steps:
1. From ArcCatalog, click the ArcScene button on the 3D View Tools toolbar to launch the
application.

#0000 % oF—@
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2. Inthe ArcScene - Getting Started dialog box, click New Scenes and click the Browse button to
set the default geodatabase path to D:\3DAnalyst\3D_Default.gdb.

This location will be used for output spatial data generated in the tutorial exercises.

% ArcScene - Getting Started HE

. . LE|a0foo

Open existing sceme or make naw scene wsing a bamplate EE| ;ull oo
[=- Existing Scenes New Scenes

Recent:

Elank Scene

Def ault geodatabasa for this scene: m
et | D300y 20_Defaulk.gdb :' =

I™ Do not show this dalog in the future. 4 | Cancal

3. Click OK to close the Getting Started dialog box.

Note that many of the tools on the ArcScene Standard toolbar are the same as the 3D navigation
tools that you see in ArcCatalog.

# Untitled - ArcScene (=] E3
File Edit Wiew Bookmaks Selection Geoprocessing  Customize  Windows  Help

DBpES +Bax oo s D EEEEEIF:
e~ A QQATQBNINQOE N LD

Table of Contents

Lo &

waes ]| [sowmol]

4. Close ArcCatalog.

5. On the right side of the ArcScene window, move your pointer over the Catalog tab or click the
Catalog tab

Copyright © 1995-2010 Esri. All rights reserved. 13
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The Catalog window slides into the view, ready for use.

6. Navigate to the Exercise1 folder in the Folder Connections path where you locally saved the
tutorial data.

7. Click the Death Valley Terrain layer and drag it into the 3D view area of ArcScene, then release
the mouse button.

 Uintithed - ArcScene M=K
Fle Edt WView Bockmarks Selection Geopracessng Customize  Windows Help

DS LA x>~ ¢ EEEERO P

QALQEE N OB N LE

I FIEEET ﬂ-—o
Location: [ Death Yalley Terrain yr jg
= & D:30Analyst

# (7 30_Default =

Mame:  Death Valley Temain
Twoe  Laper

4

The TIN is drawn in the new scene, and the TIN layer is automatically added into the table of
contents.

o 8
= Scene layers
= [ Death Valey Terran
Edge Lype
Soft Edge
— Hard Edge
Elevation
1796.222 - 2031
1561444 - 1796222
B 6667 - 1561444
W 1091069 - 106,567
B o=7.101 - 1091 889
B 522,233 - 657111
W 367,556 - 622 333
152.778 - 307 556
-8z - 152,778

[wemes §I|

| Beres

£

8. Navigate to the Data folder inside Exercise1 from the Catalog window.

Copyright © 1995-2010 Esri. All rights reserved.
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9. Click the dvim3.TIF layer and drag it into the 3D view of ArcScene, then release the mouse

button.

= Scene layers
= [ Death Valey Terrain

Edge bype
Soft Edge
— Hard Edge
Elevation
1796,222 - 2031
1561444 - 1796222

Catabg
Qv

oo B2

Locakion: [ dvim3. TIF

= i D:\3Danalyst
= B Exercisel

=l £ Data

H [ workspacel

- S

.7 Death Valey Terrain

W 1526567 - 1561444

1091069 - 126,667

W 557111 - 1091889

W 622,333 - 857,111

W 387556 - 622,33
152,778 - 37 556
-az- 152778

<
‘

() readme
[ Exercissz
B Exercisa3
£ Exercisat
[ Exercises
[ Exercises
£ Exercisa?
EJ Exercised

FEHEHEEEHEA

8 Band_1
B Band_2
[ Band_3

The image is added to the scene.

Tabds of Contents

[{o 8

= Scene lavers

RGB
W red: Band_1
. Green: Band_2
. Blise: Band_3
= W Death valey Terrain
Edpge type
— Soft Edge
Hard Edge
Elervation :I

The image is drawn on a plane, with a base elevation value of zero. You can see it above the
Death Valley terrain surface where the terrain is below 0 meters elevation (sea level); it is hidden

by the terrain surface everywhere else.

10. Uncheck the Death Valley Terrain layer.

[(]o &

£ scene layers
=l [ dvim3. TIF

RGE
W red: Band_1
. Green: Band_Z
. Bliss: Band_3
@—-HOD Death Yaley Terrain
Edpge type
— Saft Edge
Hard Edge
Elevation :I

Now you can see the whole image. The black areas are parts of the image that contain no data
and are a result of previous processing to fit the image to the terrain.

Copyright © 1995-2010 Esri. All rights reserved.
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You have added the image to the scene. Now you will change the properties of the image layer so that the
image will be draped over the terrain surface.

While the surface texture information shown in the image is a great source of information about the terrain,
some relationships between the surface texture and the shape of the terrain will be apparent when you
drape the image over the terrain surface. In ArcScene, you can drape a layer— containing a grid, image, or
2D features—over a surface (a grid or TIN) by assigning the base heights of the layer from the surface.

Steps:

1. Right-click dvim3.TIF in the ArcScene table of contents and click Properties.

Table of Contents

= Scene layers ;I
= dvim3, TIF @ G
RGE
. Red: Band_t| X Remove
|:|Green: Band_2 | &' Refresh
. Blue: Band_3
= O Death valley Terra| =
Edge type Joins and Relates 3
— Saft Edge [y Zoom Tolayer
— Hard Edge
Elevation Data *
1796.222 - 203| 0 5ave s Layer File...
1561444 - 179 o Create Laver Package
B 1328.667 - 156
I 1091589 - 132 Properties.. | o
. 857.111 - 1091889
622,333 - 857,111 |

Display the properties of this layer

The Layer Properties dialog box appears. You can change how a layer is drawn on a map orin a
scene by setting its properties.

2. Click the Base Heights tab.

Copyright © 1995-2010 Esri. All rights reserved.
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Layer Properties

Eanerall Soucel E:-:tentl Displapl Symbology  Base Heights IHerl:IelingI

[ Elevation from surfaces
" Mo elevation values from a surface

|Di3DAnatyst\Exercisa1iDatalworkspace 1dvein

Raster Resojution;. .

[~ Elewation from features
& No festure-baged helghts

= Use elevation values in the lever's Features

Factor to conwvert layer elevation values to scene uniks: I(u‘;tgm

c Lise & constant walle or exoression:

m

[ Layer offsat
fdd a constant elevation offset in scene units: o ‘

[TTTTTTTT]

3. Click the option Floating on a custom surface.

Because the TIN is the only surface model in the scene, it appears in the surface drop-down list.

4. Click OK.

The image is draped over the terrain surface.

Now you will be able to navigate around the image and see the relationship between surface
texture, as shown by the image colors, and the shape of the terrain.

Copyright © 1995-2010 Esri. All rights reserved.
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Exploring the image

You will use the navigation tools on the ArcScene Tools toolbar to explore the draped image.

Steps:
1. Click the Zoom in button.

o Qe QANQEDINO

I
©

2. Click and drag a rectangle around the middle of the image.

The scene zooms to the middle part of the image.

h 1

3. Click the Navigate button.

Copyright © 1995-2010 Esri. All rights reserved.
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©
l

o Qe QANQEDINO

4. Click and hold the scene with the mouse pointer and slowly drag up and to the left.

The scene rotates, and the view angle lowers, so it looks as though you are looking down the
valley, past the higher land on the left side of the scene.

Elevated rocky area
I Floodplain

Alluvial fan

Draping the radar image over the terrain surface allows you to see the relationship between the
general shape of the land surface and the texture of the rocks and sediment that make up the
surface.

Copyright © 1995-2010 Esri. All rights reserved.
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The valley is a broad area, relative to the height of the terrain, even though the mountains at the edge of the
scene are more than 2,000 meters above the valley floor. In order to enhance the sense of depth in the
scene, and to bring out subtle features in the terrain, you will exaggerate the height of the terrain.

Steps:
1. Right-click Scene layers in the table of contents and click Scene Properties.

The Scene Properties dialog box lets you set properties that are shared by all the layers in the
scene. These include the vertical exaggeration, the background color, the coordinate system and
extent of the data, and the way that the scene is illuminated (the position of the light source
relative to the surface).

2. Click the General tab.

3. Type 2 in the Vertical Exaggeration combo box.

General | Conrdinate System | Estert || Iiumination |

Descripbion:

=
Vertical Exaggeration: |2 _;I Caleulake From Exbent

Background color: [ ] 1-| Restore Default I

[T Use as defaulk in all new documents

[~ Enable Animated Rotation

‘When you use the Navigation todl to rotate the scene, hold
diowan the left mouse butkan, drag in the direction you wank
the scene to rotate, and release the mouse button while the

SCEnE is moving,

0K I Cancel Anply

4. Click OK.
The apparent height of the terrain is now doubled.

You can now clearly see how the alluvial fan spreads out onto the valley floor, between the larger
rocky area at the center of the scene and the smaller rocky area in the foreground at the left side
of the scene.

Copyright © 1995-2010 Esri. All rights reserved. 20
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You have added depth to the radar image, explored the general relationship between the data in the image

and the terrain data, and enhanced the scene so that you can perceive more subtle variations in the terrain.

Now that you’ve built the scene, you will save it so that you can explore it later if you choose.

Saving the scene

Scenes, also called Scene Documents, are like maps in that they contain information about how the layers
that are in the scene should be rendered and where the data is located.

Steps:
1. Click File and click Save As.

mEdit View  Bookmarks  Selection  Geopr
[ mew Clrl+N
B Open... Chl40
& save Ctrl+5
| Save Bs... |-—°

Save A Copy...

Add Data 3
= Print...

Export Scene ]
E‘j‘ Scene Document Properties...

Exit Alc+F4

2. Navigate to the Exercise 1 folder.

3. Type Deathvalley as the file name.

Copyright © 1995-2010 Esri. All rights reserved.
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Save As

Save in; I@ Exercizel ﬂ O [’: - '

@ Data

File name:; IDeathvaIIe_l,l j
7| Saveas ypes IArcScene D ocument j

Save I.

Cancel |
E

4. Click Save.

The scene will now be available for you to open later.

Copyright © 1995-2010 Esri. All rights reserved.

22



3D Analyst Tutorial

Exercise 2: Visualizing contamination in an aquifer

Imagine that you work for a water district. The district is aware of some
areas where volatile organic compounds (VOCs) have leaked over the
years. Scientists from your department have mapped some plumes of VOCs
in the aquifer, and you want to create a 3D scene to help officials and the
public visualize the extent of the problem.

Some of the data has already been assembled in the Groundwater
ArcScene document. You will modify the scene to better communicate the
problem.

Complexity:
Beginner
Data Requirement:
Installed with software
Data Path:
See Copying the tutorial data
Goal:

Use ArcScene to assess the impact of a
groundwater contaminate in an aquifer

VOC data was supplied courtesy of the San Gabriel Basin Water Quality Authority.

Opening the Groundwater scene document

This scene document contains a TIN that shows the shape of the contaminant plume, a raster that shows
the concentration of the contaminant, and two shapefiles that show the locations of parcels and wells. You
will drape the concentration raster over the plume TIN, extrude the building features and change their color,
and extrude the well features so that the wells most endangered by the contamination may be more easily

recognized.

Steps:

1. Start ArcScene by clicking Start > All Programs > ArcGIS > ArcScene 10.

License Manager (9.:x)  »
ArcGIS Desktop Help
Pythar 2.6 ’

* ) ArccCatalog 10

4 = ArcGIS Administrator

@ AroGlobe 10

Log CFf E Shut Down Q) Archap 10

Ifb’ Start # Arcocens 10

Accessories

&l Aarccls

All Programs

o

2. On the ArcScene - Getting Started dialog box, click Existing Scenes --> Browse for more.

The Open dialog box appears.
3. Navigate to the Exercise2 folder.

4. Click the Groundwater ArcScene document and click Open.

Open H =
Look jm; I 7 Exercize2 j 0 ? * m-
E || |warkspacez
it
File name: IGroundwater j Open I'_o
Files of type: IArc:S cene Documents j Cancel |
My Do
. [~ Open as read-only
A

Copyright © 1995-2010 Esri. All rights reserved.
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The Groundwater scene opens. You can see that four layers are already added to the table of
contents.
Showing the volume and intensity of contamination
You'll drape the raster of VOC concentration over the TIN of the contaminant plume surface to show the
volume and intensity of contamination in the aquifer.
Steps:

1. Right-click congrd in the table of contents and click Properties.

Data 3

= congrd
Yalue < Save s Layer File..,

_' High : 5 i’ Create Layer Package

" Low @ 1 |[:‘r Propetties. .. || o

2. Click the Base Heights tab.

3. Click Floating on a custom surface and make sure the plume TIN is selected as the elevation
surface to provide height values.

Layer Properties HE
General | Source | Extent| Display | Symbology Base Heghis | Rendsrng |

[~ Elenvation from surfaces
T Mo elevation values from & surface

% Floating on a oustom surface:

arkspace2iplume

rElewation from features

@ nofeature-hased heights
= Use elevation walues i7 the leyer's features

Factor bo convert layer elevation values to scene unibs: Icusmm = 1.0000
T T T N e ——

[ =l
Layer offset: T
Add & corstant elevation offset in scene units: ||:| |

Ok | Comeel | dpob |

Now you will change the symbology of the raster to show the intensity of the contamination.

4. Click the Symbology tab.

5. Click the Color Ramp drop-down arrow and click a red color ramp for the raster.

Copyright © 1995-2010 Esri. All rights reserved.
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Layer Properties HE
General | Source | Estent | Dicplay Ssimbology | Base Heights | Rendering |
Showe:
tretch values along a color ramp
Unigue Yales I’ Impart..
Clagsified
-
(Discrete Color r
Calor value Label Labeling I
5 [High:s

Color Ramp: °
I™ Display Background vake: [ 0 as l_lI:| I
T Use hilshade effect zfi Display Nobaka 2s [
~ Stretch
Type: |Slardard Deviations :I HIStograns ... |
A I Invert
[ apply Gamma Stretch: | 1 E

| O
0k | Coeel | foob |

6. Click OK.

7. Uncheck plume in the table of contents.

Edge tyvpe
— Soft Edge
— Hard Edge

Now it is possible to see the shape of the plume and its intensity in 3D.

Showing the relationship of the plume to wells

You can see that some of the wells are within the area of the plume. However, it is difficult to see which
wells are most seriously affected because the contamination is more widespread but less concentrated at

greater depths.

You will extrude the well features based on their depth attribute in order to see which wells intersect the
plume.

Steps:

1. Right-click wells and click Properties.

E Facility

(;) Save As Laver File, .,
G) Create Laver Package

- ”H Propetties. .. -—o
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2. Click the Extrusion tab.

3. Check to enable Extrude features in layer and click the Calculate Extrusion Expression
button.

Generdl | Sowce | Seleclion | Display Symbolegy | Fieids |  Definition Quesy | Joins & Relates |
Bas= Heighls | Titre Esirusion Rendering | HTML Pepup

s [Extrude Features in layer. Extrusion burns painks inko vertical lines, lines inka
wals, and polygans into blacks,

Extrusion value or expression:

0 =l g o

pply extrusion by:

Iadﬂmu it ko each Fesbure's base height j
You will display the well points as vertical lines equal to the depth of the well. This information is
stored in the WELL_DPTH field.

4. Click WELL_DPTH.

F“‘*

i

5. Click OK.
Expression Builder 12 x|
Fields Functions
Ahs () -
atni )
Cos( )
Expi )
Fiz ()
Int( )
o] [ |
Expression
[WELL_DPTH] 7 | & | 2 | i |
s s ] 6] *
N D -
o o|_ |+
Save... Load. .. | oK I Cancel |

6. Click the drop-down arrow to apply the extrusion expression by adding it to each feature’s base
height. The well depths are expressed as negative values, so they will be extruded downward.
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Exctrusion value or expression;

[WELL_DPTH] = E

Apply extrusion by

rerrrrrta
—

7. Click OK.

You can see the places where the wells intersect, or are close to, the plume. Now you will modify the scene
to show the priority of various facilities that have been targeted for cleanup.

Showing the facilities with a high cleanup priority

Analysts in your department have ranked the facilities according to the urgency of a cleanup at each
location. You'll extrude the facilities into 3D columns and color code them to emphasize those with a higher
priority for cleanup.

Steps:
1. Right-click facility and click Properties.

<:,J Save As Laver File, ..

‘..;) Create Laver Package

B @ faclty
||':r Propetties. .. |—°

2. Click the Extrusion tab.

Low i1

3. Check Extrude features in layer and click the Calculate Extrusion Expression button.

1 ayer Properties

Generst | Sowcs | Selection | Displey | J Symbolgy | Fields | DefirdionQueny | Joine &Relates '

BaseHeghts | Tirne Extrusion | Rendering | HTML Popup
] Exteude Features in layer, Exkrosion burne poirts inko vertics] ires, Ines into 1

vaalis, and pofgons into blocks. i

Extrusion waiie of expression;

1,

0 =l [} o
Apply exbrusion by

|adding it b @ach Festura's mirimur height ﬂ

4. Click PRIORITY1.
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5. Type *100.
6. Click OK.
Extpression Builder EH
Fields Functions
AREA abs () N
PERIMETER, atni )
FACPOLY 1D Cosi )
o—- PRIORITY1 Expi )
Fiz )
It )
Log{ }
sint ) =l
Expression
°—l [PRISRITY1]*100 7 | g | el | i |
s s ] ef |
I R D
of of | +]

SEVE. .. Load... | oK I Cancel |

The expression you created appears in the Extrusion value or expression box.

Gererst | Sowce | Selecton | Display | Symboloay | Fields | Definiion Query | Joins bk Relates
BaseHeights | Tie Extrusian | Rendeing | HTMLPopp
v Exkrude faatures in layer. Extrision s paints inko wartical Bnes, lines inko
walls, and polygans into blocks,
Excbrusion vaiug or expresson:
[fPRICRITT1]* 100 =i
I
Appky exbrusion by:
Iar!dlng it o sach Festure's mirenurm Reight ;!

7. Click the Symbology tab.
8. Click Quantities.
9. Click the Value drop-down list and click PRIORITY1.
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Base Heights i Time i Rendeting | HTME Popup
Genersf | Sowce | Selection | Disply  Symbology| | Fields | DefidionGuen | Joins & Relates
ahowr o
Features pl’aﬂwﬂhtmmhtmi“h Imipest. . ;
Categories - Fiedds — Classification
o Qi vio [CTTRNS] Mo Bk ok
[ e ppry .‘m i
Gradusted spmbals ﬂon‘nizahorrlnme :j lagses: iS j' _gfﬁ{....l
- Propartional symbols
Dat density Colot Bamp: | _v‘
Charts
Multiple Atirbutes  |-o2most i :”'9’ i E:""“ I
1 1
- 2.3
[ :
L4 5
[™ Show class rarges using lealure values Advarceg -
[ ok | cames | e |

©

10. Click OK to close the Layer Properties dialog box and apply the extrusion and symbology
settings.

The facilities are now extruded in proportion to their priority score. The scene now shows the
shape and intensity of the contamination, the wells in relationship to the plume, and the facilities
that need to be cleaned up in order to prevent further pollution of the groundwater.

Now you’ll save your changes to the scene.

11. Click the Save [ button.
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Exercise 3: Visualizing soil contamination and thyroid

cancer rates

In 1986, after the catastrophic accident at the Chernobyl nuclear power plant

in Ukraine, a large amount of radioactive dust fell on Belarus. Since then,
scientists have studied the aftermath of the accident. One tool for exploring
the data is 3D visualization. In this exercise, you will create two surfaces
from point data collected in Belarus. One set of points contains
measurements of soil CS137 concentrations. CS137 is one of several
radioactive isotopes released by the accident. The other set of points shows
the rates of thyroid cancer, aggregated by district, with the sample point
placed near the district centers.

Complexity:
Beginner

Data Requirement:
Installed with software

Data Path:
See Copying the tutorial data

Goal:
Use ArcScene and geoprocessing tools
to compare two surface created from
point data

The CS137 contamination and thyroid cancer data was supplied courtesy of the International Sakharov

Environmental University.

Viewing the point data

First, you will open the Chernobyl scene and view the point data.

Steps:

1. Start ArcScene by clicking Start > All Programs > ArcGIS > ArcScene 10.

2. On the ArcScene - Getting Started dialog box, click Existing Scenes --> Browse for more.

If you already have ArcScene open from the previous exercise, simply click File and click Open.

“t Untitled - ArcScene

File | Edt Wiew Bookmarks Selection

(9 nNew ChrlHh
|[,'—3; Oper, .. Chrl+0 '_o
Save ChrHs

Save As...

3. Navigate to Exercise3 and click the Chernobyl ArcScene document.

Open K E3
1 [ I A e

Lok iy I | Exercized

File name:;

il

Filas of type: IArcS cene Documents j Cancel

[~ Open as read-only

4. Click Open.
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The CS137 soil measurements are shown with small point symbols, using a graduated color
ramp to show the intensity of the contamination. The districts’ thyroid cancer rates are shown
with larger symboils, using a different color ramp.

The soil CS137 samples are 2D points with some attributes. One way to view 2D points in 3D is by setting
an extrusion expression, or a base height. You can also incorporate a z-value into a feature's geometry to
allow it to be directly viewed in 3D without the need to set a base height from a surface or an attribute.

This exercise requires the use of 3D Analyst geoprocessing tools, so make sure the 3D Analyst extension is
enabled so that you can access the full suite of tools available. You will use the Search window to quickly
search for individual tools by their name or by function keyword.

Steps:

1. On the right side of the ArcScene window, move your pointer over the Search tab or click the
Search tab to bring it into view.

2. Click Tools to set the search filter on the Search window.

3. Click inside the Search combo box and type feature to 3d by attribute and press
ENTER or click the Search tool.

o
&l Maps  Data Tolols ﬂ
-1feature to 3d by attribute il

Search returned 2 items, Help

o—"‘ﬁ% Feature To 3D By Attribute

Adds a height dimension based on an att...
toolbaxeshsystern toolboxesi3d analyst t...

[ u:uassﬂl [ BojepE o ﬂ]

*‘E% Surface Contour
Creates a feature class containing a set ...
toaolboxesisystern toolboxes3d analyst t...

1

The search will return exact and relative keywords of tools. The hammer symbol left of the search
results also indicates the item is a tool.

Using the tool search results, now you will create 3D point features from the soil CS137 points.
4. Click Feature To 3D By Attribute from the search results.

5. In the tool dialog box, click the Input Features drop-down list and click
Subsample_1994 CS137.

Copyright © 1995-2010 Esri. All rights reserved.

31



3D Analyst Tutorial

5, Feature To 3D By Attribute =] E3
-
Inpuk Features
| Subsample_1994_C5137 jﬁ—
Cutput Feature Class
I Did30analyst)30_Default,gdbyCS137 _30 E
Height Field
| C5137_C1 K [ ol
To Height Field (optional)
| o
=
QF | Cancel Environments, ., | Show Help == |

oo

6. Click Browse and set the Output Feature Class location to the 3D_Default geodatabase for the
3D Analyst tutorial data. Then type the output feature name to CS137_3D.

7. Click the Height Field drop-down list and click CS137_CI_K

8. Click OK.

You'll see a progress bar at the bottom of your document displaying the name of the currently
executing tool. When the tool finishes executing, a pop-up notification will appear on the system
tray. This is called background geoprocessing, which, by default, is turned on when the software
is installed and opened. To disable background geoprocessing, use the Geoprocessing Options
dialog box from the Geoprocessing main menu in ArcScene.

The features are converted to 3D point features; however, they still seem to be resting on a flat plane,
because the CS137 concentration values range from 0 to 208.68, which is small relative to the horizontal

extent of the data.

You will exaggerate the scene to show the new points with their height embedded in the feature geometry.

Steps:

1. Click View and click Scene Properties.

Wiew | Bookmarks  Selection

View Settings...
Graphs 3

.;ﬂ Full Screen F11

Status Bar

||'i1‘ Scene Properties, .. | @

2. Click the General tab.

3. Click Calculate From Extent.
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Scene Properties 17 <]
o—GeneraI | Coordinate S_I,Jsteml EHtentI Hlimination |
Description:
-
|-

‘ertical Exaggeration: I 361,544 j

Background color: | v| Restare Default |

[~ Use as defaulk in all new docurnents

[~ Enable Animated Raotation

When yaou use the Mavigation kool to rotate the scene, hold

daowin the left mouse button, drag in the direction you want

the sceme ta robate, and release the mouse button while the
SCEME is moving,

Ok, | Cancel Apply

4. Click OK.
5. Click the Full Extent button.

Now that you can see the new 3D points in the scene, you can turn off the original CS137 sample
point layer.

6. Uncheck the box in the table of contents beside Subsample_1994 CS137 and click the minus
sign beside the box to hide the classification.

ubsample_1994_C5137

hyroidCancerRates
INCID1000

{7 0.0000 - 0.0758

3 0.0759 - 0.2053

TS -

Extruding columns

Viewing points in 3D space is one way to investigate data. Another way is to extrude points into columns.
You will extrude the thyroid cancer points into columns to compare them to the contamination data.

Steps:
1. Right-click ThyroidCancerRates and click Properties.
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40 Convert Features to Graphics. ..

g \.9 Data 3

= Scene lavers
[ Subsampls_1994_C5
=

a:; Save As Laver File,..

i’ Create Layer Package...
INCID1000

Igf Propetties. .. .—|—°
£ 0.0000 - 0.0758

2. Click the Extrusion tab.

ThyroidCancerRates

3. Check to enable Extrude features in layer and click the Calculate Extrusion Expression

button.
©

tLaver Properties i k3

Genmat | Sowce | Selecion | Diepley 1| Symbology | Fields | OefisdionQusyy | Joine & Relates
e Heights | Time Extrusion i Rendaring | HTML Popup

" Exbngde features in layer, Extrusson burns points inko vertical ines, nes into ;
Ywalls, and pobygons inta blocks. H

Extrusion value or expression!

u 3 g ©

4. Click INCID1000 (the rate of cases per 1,000 persons).

Because the z-values of the phenomena that you are comparing have different ranges, you will
multiply the cancer rate by 100 to bring the values into a range similar to that of the CS137

measurements.
5. Type *100.
Expression Builder 2|
Fields Functions
CASES abs () -
POPLILUSE Atni )
¥ Cos( )
ki Expi ]
o— IMCID1000 Fise {3
Int{ )
Log{ }
Sin( ) =
Expression
o—-[INCIDIDDD]*IDD 7 | g | 9 | I} |
L D D D
O N T
of of_ | +]
Save.., Load.., | oK I Cancel |

6. Click OK on the Expression Builder dialog box.
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7. Click OK on the Layer Properties dialog box.

Now the district centroid points are shown with columns proportionate to the thyroid cancer rates.
If you navigate the scene, you will see that the areas with the highest contamination levels also
tend to have high thyroid cancer rates, although there are areas with lower CS137 contamination
levels that also have high cancer rates.

You know what the soil concentrations of CS137 are at the sample point locations, but you do not know
what they are at the locations between sample points. One way to derive the information for locations
between sample points is to interpolate a raster surface from the point data. There are many ways to
interpolate such surfaces, which result in different models of varying accuracy. In this exercise, you will
interpolate a surface from the samples using the Inverse Distance Weighted (IDW) interpolation technique.
IDW interpolation calculates a value for each cell in the output raster from the values of the data points, with
closer points given more influence and distant points less influence.

Steps:
1. Click the Catalog tab to expand the Catalog window.
2. Scroll to find Toolboxes.

This is another way of finding tools as an alternative to using the Search window. The Catalog
window also maintains all the toolboxes.

3. Expand Toolboxes, click System Toolboxes, then expand the 3D Analyst Tools toolbox.

4. Navigate to the Raster Interpolation toolset and double-click the IDW geoprocessing tool that
appears in the lower window.

c-> el @li-lolE

Location: I%: Raster Interpolation j
= Toolboxes ;I
My Toolboxes
=l & System Toolboxes J" o

o——E @ 30 Analyst Tools, thx
&: 3D Features

%: Conversion

%: Functional Surface
%: Rastet Interpolation

&: Raster Math ;I
Marne | Type
o— Fw Taoalba:: Tool
"-\\ Kriging Toolbox Tool
"-\\ Matural Meighbor Toolbox Tool
‘;-\\ Spline Toolbox Tool
&7 spline with Barrizrs Toolbo:: Toal
"-\\ Topo to Raster Toolbox Tool
"-\\ Topo to Raster by File Toolbox Tool
"-\\ Trend Toolbox Tool
1] | -l

5. Click the Input point features drop-down list and click Subsample_ 1994 CS137.
6. Click the Z value field drop-down list and click CS137_CIl_K.
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N\ IDW P ]
= [
Input point Features
| Subsample_1994_C5137
Z walue field
| C5137_C1 K

Cutput raster

I Did30Analy st 30_Default.gdbyCS 137 _IDw
Cutput cell size (optional)

| 5000
Power {optional)

|2

Search radius {optional)

I\fariable j

Search Radius Settings

Mumber of points: I‘I 2z
I axirum distance: I—

Input barrier polyline features {optional)

=

[

(o] 4 | Cancel Environments. .. | Show Help == |

7. Verify that the Output raster location is set to the default geodatabase (3D_Default.gdb),then
change the output raster name to CS137_IDW.

Otherwise, click the Browse button to set the output raster location and click Save.
8. Click inside the Output cell size box and increase the value to 5000.

9. Click OK.
ArcScene interpolates the surface and adds it to the scene.
Viewing the interpolated surface

Now that the surface has been added to the scene, you can see that there are two areas with very high
concentrations of CS137. You will view the surface in perspective, with a new color ramp, to better see its
shape.

Steps:
1. Right-click CS137_IDW and click Properties.
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=] C5137_30
*

10w
- 1351779
[ 19.51779006
[ ]39.0a558012
[ |=s.55337017
[ ]7s.07116022
|:| a7,553395027 Juins and Relates 3
[ 117. 106 7404|
[ ] 136.6245305
[ ] 1561423205

Copy
Remove

Refresh

M ea x o

Open Attribute Table

2 Save As Laver File. .,

o

Create Laver Package

Properties. ., |_°

2. Click the Symbology tab and select Stretched from the Show category.

EHED

3. Click the Color Ramp drop-down arrow and click a new color ramp.

Generat] Souwece] Evient| Displsy  Svmbology | Base Heights | Flendering |

Showe:
e valms %mem: lues along & color ramp Iport.., |

Classified

Discrete Color
Value  Lahet Labetng

13566 | Hign : 175.66

4. Click the Base Heights tab.
5. Click Floating on a custom surface.

Confirm that the IDW surface is listed as the custom surface.
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General | Source | Extent | Display | Symbology Base Heights ] Rendering |

. Elevation from surfaces
™ Mo elewation vaiues from a surface

o—-f-‘ Floating on a custom surface:!

|Di\aDAnsyst3D_Defaul. gdbiC5137_IDW =] ﬁl
Faster Resolution.. . |

Elevation from Features
Mo featre-based helghts

1 Use elevation values In the layer's Features

Factor bo canvert layer elevation values ko scene units: [E— || 1.0000
' Use a constant value or expression;
: =

Layer offset
Add a constant elevation gffset in scene units: il ‘

oK Cancel | Apoly

o

6. Click OK.
7. Uncheck CS137_3D in the table of contents.

= ThyroidCancerRates
INCID1000
3 0.0000 - 0.0758
{0 0.0759 - 0,2053
4 0.2054 - 0,3571
@ 0.3572 - 0.6522
@ 0.6523 - 1.6129
= W 5137 30

Now you can see the interpolated surface of CS137 contamination, along with the thyroid cancer rate data.
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# Chernobylskd - ArcScene (=] E3 I

Fle Edt View Bookmarks Selection Geoprocessing  Customize Windows  Help
D2 +BHRx 20 ¢ EEEEEE
-0 QQlQEI NOE M T

Table of Conterits

[ &

4 [ Subsample_1994_C5137
= [#] ThyroidCancerfabes
INCIDI00D
£ 0.0000 - 0,0758
@ 0.0759 - 0,2053 ¥
- 0.2064 - 0.3571
@ 0.3572 . 0.6522
W 0.6523.1,6129
= [ ¢5137_30 - r

* .. l
= (@ Cs1a7_iow - [
Walue - .-
W Hgh 17566 [ .

Lows 1 0

== W

@
Next, you will select the province centers with the highest rates of thyroid cancer.

Selecting features by an attribute

Sometimes it is important to focus on a specific set of data or specific features. You can select features in a
scene by their location, by their attributes, or by clicking them with the Select Features tool. You will select
the province centers by attribute to find the locations with the highest rates.

Steps:

1. Click Selection and click Select By Attributes.
Selection | Geoprocessing  Customize

& Select By Attributes. .. |—°

%| Select By Location. ..

ol
p >

Set Selectable Layers. ..

il

Interactive Selection Method — »

Selection Options, ..

2. Click the Layer drop-down arrow and click ThyroidCancerRates.

3. Double-click INCID1000 in the fields list.
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Select By Attributes K B2

Layer: [ ThyroidcancerRates =i °

[~ Only show selectable layers in this list

ethod: ICreate a new selection j
"NAME" <]
"CASES! _I
"POPULUSE"
e
g
o—- "IMWCID 1000 -

<k

B
[

» =

)

at

E
elelele

Get Unique ¥alues |§o Tao: I

SELECT *FROM ThwoidCancerR ates 'wWHERE:

e_'"INCID1UDEI">=EI.5 ;I

N

Clgar Yerify | Help | Load... | Save..

OK. | Apply I Cloze |

Click the >= button.

Type 0.5.

Click Verify to check the selection expression you have built.
Click Apply.

Click Close.

© N o O &

The province centers with thyroid cancer rates greater than 0.5 cases per 1,000 are now selected
in the scene. They are drawn in light blue to indicate that they are selected.

Viewing the attributes of features

You will investigate attributes of the selected locations and find out how many cases of thyroid cancer
occurred in these districts.
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Steps:
1. Right-click ThyroidCancerRates and click Open Attribute Table.

= scene layers
O subsample_1994_C5137

i
£ 0.00
O 0.07
& 0.20
# 0.35

& 0.5
= O o5137
L]

=] C5137 ] ‘__LP Zoom To Layer

Remove

Refresh

Open Attribute Table |—°

Joins and Relates >

t) X g

|

The Table window of the layer's attributes appears in the view.

HAME | cases [ PoPuLUSE | X H

|Bawarcvich 7 50113 | 54275385
Bereza ] 17053 | 5306035
|Ere=t 8| 72081 | S0THT |
| Garnzevich 3 9760 | 5aE873 |
Cragichin 2 11744 5369527
|Zhatinka 1] 5064 | 5208261 |
|vanova 5| 12005 5402555 |
:Iun:erm 2: 1624-3:

|
o4 1 v b [E]S (a1 o of 117 seleeteet

ThyrodCancerfates

2. Click the title bar of the Table window and drag it from its current location toward the center of
the 3D view.

The guide diamond appears pointing towards the four edges of the 3D view where you can
optionally dock the Table window.

3. Move the pointer toward the bottom guide arrow until it darkens to indicate the selected docking
location.

A shaded outline of the window appears in the designated area.
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Chernobyl - ArcScene

File Edt ‘View Selection

Customize  Windows  Help

ORES R x |9 o ¢ EEGEE SO 3 s?
-4 A QOAMQIED KR N LT

 ratie of contents NN
28 o
S Seors arere EECECEERE:
F [ Subsample_1394_C35137
Fin | Shaps WAME CASES | POPULUSE X |
THCID1000 ¥ O|ForéZM  Berancvichi 7 50113 | 54275308 —
0 0.0000 - 0.0753 1 |Poit IM  Berezs 3 1T0S3 | S36E3EE3 S
@ 0.0753 - 0,2083 2 Pord IM  Brest 6 72361 | Sar7aiT
@ 0.2054 - 0.3571 3 Paint IM  Gartsevichi 3 OFEQ | S4BETH
03572 - 0.6522 [ | 4PareM  Drsgchin 2 1744 s3EsaT |
B 0652 - 16129 5 Pont LM Zhabinkn 1 B4 S29E261
=2 0 caar_so & [Paint ZM temnava [ 12006 5402586
. 7 Walzavichi 2
= B Cs1aT_ioe
1 TS
High | 175,66
Law 0

Move the pointer
over the bottom

guide on the
diamond.

0

i

Bomg

4. Release the mouse button to dock the Table window in the bottom of 3D view space.

sk
= Scene layers
= [ Subsample_1394_C35137

NCID1000
£ 0.0000 - 0.0753
@ 00753 - 0,2053
@ 0.2054 . 0.3571
8 0.3572 - 06522

ThyrowdCancerRates

B 0E5ZI - 1612
= 0 csar
: -
= b CS137_tow B
walus
W vigh : 175,66 =
w0 - |- 150 EF x
| | Fm ' HAME CASES | POPULUSE [ ¥ [
#[ ofroint v [Bararovich v S0113| 54275385 |  Saeases 04397
T |Poinl IM  |Berera 3 17053 | 53666835 | 5420336 0175
[ | 2[Portam [erest B 7261 | SaiTIT | SPE0023 0083
3 |Point M| Gantsevichi 3 97B0|  S4BATIY | 5439043 03074
a|Poinl M |Cragichin 2 11744 5369527 | 57814865 01703
5 [Point IM | Ihokirkn 1 56964 |  S29E261 | STRG03S 01677
B|Point 1M |vencva B 12006 5402508 | 5Pesasa [
7 [Poinlzm |vetsevichi 2 16243 S400220 |  ssaz0aT [EFE]
" oA 1 0 [E]= t outof 117 sciected)

You can play with other arrow location on the guide diamond to see which location suits your
preferences. For this exercise, we will continue having the Table window docked at the bottom of

the view.

5. In the Table window, click the Selected button.
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Table %]
- 1RE- M iy O &8 x| OGS x
FID Shape * HAME CASES | POPULUSE X

3 10 | Pairt Zh Luninets 12 22730 5497585
15 |Pairt Zhi Stolin 23 16695 | 54975125
16 |Pairt Zhd Bragin g 7900 | 37295195
17 |Paint Zh Budsz-Koshelevo 9 10300 5741826
18 |Paint ZM “etka g 93200 | 57566455
19 |Poairt Zh Gomel 74 139459 | 57E9765.5
27 |Poirt Zh Love 3 45800 5745903
29 |Paint £ Marovlya 10 5200 5677271
32 |Poaint ZM Rechitza 17 25200 5T21661
35 |Poaint 2 Khainiki 9 11100 5700827
a1 |Paint 2k Slavgorodd 3 600 577481

1 | i

TR 1 v n | B[E] (11 cutof 117 Selected)

ThyroidCancerRates

The table now shows only those features that you selected.

6. Right-click CASES and click Sort Ascending.

Table %]
G- |- M iy (0 o x| 0RO e X
FID Shape * HAME CASES 1 POPLILL

10 |Point ZW |Luninets 13=  Sort Ascending

15 [Point ZM | Staiin = | Sort Descending

16 |Poirt Zh Bragin = )

17 |Poirt ZM |Buda-Hoshelevo g Advanced Serting...

15 |Paint Zh “etka g Summarize. ..

19 |Poirt Zh Gomel L

27 |Poirt IM  |Lave e

28 |Point ZM | Marovlya Field Calculakar, .

32 |Poirt ZM Rechitsa e ;

35 |Poirt ZM |Khoiniki E AICLIALE REOMELFY. ..

91 |Pairt Zh Slavgorod 3 Turn Field OFf
4 |

FreezefUnfreeze Column
o oo u|§| {11 outo
X  Delete Field
ThyroidCancerRates
[ Properties...

The selected province centers are sorted according to the number of cases.

7. Right-click CASES and click Statistics.
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Bl - |- M OO x| O x
FID | Shape* HAME CASES  POPULUSE X
27 |Poirt 04 Liowe = Sort Ascending

91 |Poirt £ Slavgorad

16 |Poirt Zh Bragin

15 |Pairt ZM Wetka

17 |Pairt Zi Buda-Kosheleva
35 |Pairt ZM Hhainiki

29 |Poirt Zi Maroviva

10 |Pairt Zi Luninets

32 |Pairt ZM Rechitza

13 |Pairt ZM Stolin

18 |Poirt 2 Gaomel

Sort Descending

Advanced Sorting. ..

Summarize...

Skatistics. . |—°

Field Calculator. ..

Calculate Geometry..,

Turn Figld OFF

FreezeflUnfreeze Column
M4 ook % {11 out o

¥ Delete Field

P Properties...

The total number of cases in the selected set of 11 province centers is 176.

8. Close the Selection Statistics dialog box.

Selection Statistics of ThyroidCancerRates 7 x
Field
Frequency Distribution
Stalistics:
Cournt 11 8
Minirnuen: 3
M aximurm: 74 B
Sum; 176
Meanr 16 4
Standard Deviation: 19140628
2
0
3 27 a1
Kl _'I

9. Click the Navigate button and click on the scene.
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# Chernobylswd - ArcScene =] 3

Eile Edt View [Bookmarks Selection Geoprocessing Customize  Windows Help

fDEH% +ERx|0> D EIG@ID P 4?
--wm QROQHE N O M

. a s §
< scene layers

= Subsample_lg94 cs137 ="y - P

IMNCID 000 - = 35 1 l [‘l E

€3 0.0000 - 0.0758 g

£ 0.0759 - 0.2053
@ 0.2054 - 0.3571
@ 0.3572-0.6522

@ 0.6523- 1.6129 :
o s ERLNCTEEENTTE
= B C5137_10W
Yalue Fil | Shape * HAME CASES | POPULUSE
W Hich ;17566 || 27 |Point M |Love 3 4E00
= (| 91 |Paint M |Stavgorad 3 5600
Low: D 16 [Point ZM  |Bragin 8 7300
18 |Paint ZM  |Vetka 8
17 |Point I |Buda-osheleva [ 10500
35 |Poirt ZM |Whoiniki 9 11100 :
20 |Point ZM  |Maroviya 10 6200| SE77271| 5724306
10|Paint IM  |Luninets 12 ml 549755 | senesT3 x|
A L

"o orm g (11 out of 117 Selected)
Thrrudcancetﬂates|

You can work in ArcScene while the Attribute Table is open.

10. Click the Save [ button.

In this exercise, you have created 3D features, extruded point features, and interpolated a raster surface from
a set of data points. You’'ve compared the extruded vector data to the surface data and explored the attributes
of the vector data.
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Exercise 4: Building a TIN to represent terrain

The town of Horse Cave, Kentucky, is situated above a cave that once Complexity:

L. . Beginner
served as the source of drinking water and hydroelectric power for the town. Data Requirement:
Unfortunately, the groundwater that flows in the cave was polluted by Tl e SEiidEe

. . . Data Path:
household and industrial waste dumped on the surface and washed into See Copying the tutorial data
i _ i i _di i Goal:

sinkholes. Dye-tracing studies and a three-dimensional survey of the cave U s e e s s o
revealed the relationship between the cave passages and the town and TN S8 [ietlel, €N ERepiaesssiig

tools to conduct surface analysis
demonstrated the connection between open surface dump sites and

contamination of the groundwater in the cave below.

Thanks to the development in 1989 of a new regional sewage facility and the joint efforts of the Cave
Research Foundation and the American Cave Conservation Association (ACCA), the groundwater is cleaner,
and the cave has been restored. It is now operated as a tour cave and educational site by the ACCA.

Cave data was provided courtesy of the ACCA.

First, you will open the BuildTIN scene and view the cave survey and some terrain data layers. You'll use
this terrain data to create a TIN and drape some other layers on it to visualize the relationship of the cave to
the town.

Steps:
1. Start ArcScene by clicking Start > All Programs > ArcGIS > ArcScene 10.
2. On the ArcScene - Getting Started dialog box, click Existing Scenes --> Browse for more.
If you already have ArcScene open from the previous exercise, simply click File and click Open.
The Open dialog box appears.
3. Navigate to the Exercise4 folder and double-click the BuildTIN ArcScene document.

Open K
Look jn; I_." Exercized j 0 ? ¥ E'

File name: [BuidTIN | gren |
Files of type: IArcS cene Documents j Cancel |

by |:||:||::I_l|'|'|Er‘= [~ Open as read-anly

2

The scene opens, and you can see the location of roads and railroads, some sample elevation
points, and a few significant contour lines. In the table of contents, you can see that some layers
have been turned off.

4. Check the box to show the Cavesurvey layer.
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= Scene layers
=] vipoinks paink

*

»

=] roads
=] railroad
=] brklines
Cavesurvey
— Bl Copy
B O smelp % Remove
o Refresh
= O photo,tf W REES
Yalue
i High : 255 E Cpen Attribute Table
A Joins and Relates
|'_,.) Zoom To Layer
Zoom ko the extent of Selection

»

Right-click Cavesurvey and click Zoom To Layer.

—@

The cave survey data consists of PolylineZ features, which are automatically drawn in 3D
because they have z-values embedded in their geometry. They appear above the rest of the data
because all the other layers are drawn with the default elevation of 0.

In the next steps, you will build a TIN using geoprocessing tools to provide the base heights for
the streets and a photo of the town.

You have a point layer called vipoints point. This coverage consists of points with an attribute called SPOT
that contains elevation values taken at these points. You'll create the TIN surface model from these points
using the Create TIN geoprocessing tool.

When using geoprocessing tools, you will see a progress bar at the bottom of your document displaying the
name of the currently executing tool. When the tool finishes executing, a pop-up notification will appear on
the system tray. This is called background geoprocessing which, by default, is turned on when the software
is installed and opened. To disable background geoprocessing, use the Geoprocessing Options dialog
box from the Geoprocessing main menu.

Steps:
1.

2. Scroll to find Toolboxes.

Click the Catalog tab to expand the Catalog window into the view.

3. Expand Toolboxes, click System Toolboxes, then choose the 3D Analyst Tools toolbox.
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Catalog

e - G| EE
Lacation: Iﬁ: TIN Managerment

] @ 30 Analyst Tools, the
%: 30 Features

%: Conversion

%: Functional Surface
%: Rastet Interpolation
%: Raster Math

%: Raster Reclass

%: Raster Surface

%: Terrain and TIM Surface
%: Terrain Management
%: TIN Management

@ Analysis Tools, b LI
Marne | Tvpe
;\ Copy TIN Toolbox Tool
°_' I\M Toolbo:x Tool
X\Q Delineate TIM Data Area Toolbox: Toal
., Edit TIN Taolbax Toal
4 | i

4. Navigate to the TIN Management toolset and double-click the Create TIN geoprocessing tool.

5. Click the Browse button to set the Output TIN location.

6. Click the Home button, double-click the Terraindata folder, then change the output TIN name to
tin1 and click Save.

Look in: I Haorne - Exercised j & L3 | | 5 | B3
Marne | Tvpe |
Ecavedata Folder
“Terraindata Folder
EdTown Falder
- |
Save as type: ITIN datasets j LCE'I

Confirm that the Output TIN location is set to the Home - Exercise4 folder.

7. Click the Input Feature Class drop-down list and click vipoints point.
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“\ Create TIN 9 [=] 3
r |
CQukput TIM

I 04 30Analyst\Exercisedt Terraindataitinl

Spatial Reference (optional)

Input Feature Class {optional)

Ev"l'—
Lrﬁ__o
+
2 railvoad
o brklines Xl
: D Cawvesurvey
il smiclp fl
3
I
oK | Cancel Enviranments. ., Show Help == |

l
o

The SPOT field name appears in the height_field column, and the layer will be triangulated as
mass points.

8. Click OK.

The TIN is created and added to the scene. Note that it is drawn above the Cavesurvey layer; the
elevation values in the TIN define its base height.

By default, the TIN is symbolized using a single color for every face.
9. Right-click the tin1 layer in the table of contents and click Properties.

10. Click the Symbology tab.
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10

Layer Properties

Genelall Sourcel Display  Spmbolagy | Fields I Base Heightsl Henderingl

Shaw:

:N— races with the same symbol Impart... |
Faces —

—Swmbol

Legend
Label appearing next ko the swrmbal in table of contents: I |

Add... | ll
o— Remove | il Description... |

[¥ show hillshade
illurnination effect in
20 display

Additional description appearing next to the symbal in your map's legend

O, I Cancel Spplp

You can see there is a single renderer in place, titled Faces.

11. Click the Add button to open up the Add Renderer dialog box.

12. Click the Face Elevation with graduated color ramp option and click Add.

Contour with the same symbal

Edge type grouped with unigue svmbol
Edges with the same svmbaol

Face aspect with graduated color ramp

kion with graduated color ramp
Face slope with graduated color ramp
Face tag walue grouped with unique symbol
Faces with the same symbol
Mode elevation with graduated color ramp
Mode kag value grouped with unique svmbol
Modes with the same symbol

Add Disniss |

13. Click Dismiss to close the Add Renderer dialog box and return to the Layer Properties dialog
box.
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14.

15.

If the symbol for the highest elevation range is set to blue instead of white, then right-click on any
of the symbols and click Flip Symbols.

261.789324 - 272.626656 [ G

250.951991 - 261.789324  Ramp Colors
[ 2400114655 - 250.951991 Properties for Selected Symbols. .
;20 277525 - 240.114658  Properties for All Symbols. .

B - 30052 - 229.277325
07 02659 - 215439992
[ 198765327 - 207 602659

[ |ie5.o27994 - 196.765327  Format Labels,.,
Edit Description. ..

Reverse Sorting
Remove Classes

This will switch the order of the symbols and render the highest points of the TIN as snow-capped
peaks.

Switch off the original single color renderer by unchecking the Faces checkbox in the list of
renderers.

Shaw:
races with the same symbol Impart... |
Elevvation -

D Faces

Click OK to close the Layer Properties dialog box.

Symbal

While this TIN is a fairly good model of the surface, you can make it more accurate by adding
more features.

Now you will add hard and soft breaklines and a clip polygon to the TIN. You’ll add the railroad features as
soft breaklines, so they’ll be represented on the surface but won’t influence the shape of the surface. You'll
add the brklines features as hard breaklines with elevation values to refine the shape of the surface in areas
that you're most interested in. Finally, you will add the smclp polygon as a soft clip polygon to more
smoothly define the edge of the TIN.

Steps:

1.
2.
3.

From the Catalog window, scroll to find Toolboxes.
Expand Toolboxes, click System Toolboxes, then click the 3D Analyst Tools toolbox.

Navigate to the TIN Management toolset and double-click the Edit TIN geoprocessing tool from
the bottom window.
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I o A )

e

Location: I%: TIN Management j
A

P[] a 30 Analyst Tools, thee -
%: 3D Features
%: Conversion
&1 Functional Surface J
&: Raster Interpolation
%: Raster Math
%: Raster Reclass
%ﬂ Raster Surface
%ﬂ Terrain and TIN Surface
%: Terrain Management
%: TIM Management

% Analysis Tools, kb LI
Marne | Tvpe
'ar\ Copy TIN Toolbox Tool
‘;\ Create TIM Toolboz: Tool

;\ Delineate TIM Daka Area Taolboz Toal
o—iw Toolbaz: Toal
< | i
4. Click the Input TIN drop-down list and click tin1.

5. Click the Input Feature Class drop-down list and click railroad.

s Edit TIN _ O
Inpuk TIM j‘

[tin1 ﬂ.ﬂ__o
Input Feature Class

o Silr 0ad
» brklines

I

oK | Cancel | Environments...l Show Help == |

6. Click the height_field drop-down arrow and click <None>.
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s, Edit TIN _ O]

-
Inpuk TIM

ftin1 | D”l
Input Feature Class

| = @

in_feature_class | height_Field | tag_field | SF_tvpe | use_z

railroad Im_j <None= hardine  False

&[> |x [+

4 |+

[~ Constrained Delaunay [optional)

e
[o]4 I Cancel | Environments...l Show Help == |

7. Click the SF_type drop-down arrow and click softline.
P |

Inpuk TIN
ftin1

Input Feature Class

in_feature_class | height Field| tag_field
railroad <Mong = =Mong>

4| |

[~ Constrained Delaunay [optional)

4]

ok | Cancel | Environments...l Show Help == |

8. Click the Input Feature Class drop-down list and click brklines.
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s, Edit TIN 1 =]
Inpuk TIM jA
ftin1 | D”'l

Input Feature Class
[ ﬂ'ﬁl__o
in_feature_class | height_Field | tag_Field | SF_tvpe | use_g +|

railroad <Mone = <Mone = softline False
brilines ELEWATION  <Mone:= hardline False =

4 [ 2]

[~ Constrained Delaunay [optional)

Il

oK | Caneel | Environments...l Show Help == |

The Edit TIN tool detects that there is an ELEVATION field and uses it for the height source. You
will accept the default and triangulate them as hard breaklines.

9. Click the Input Feature Class drop-down list and click smclp.
10. Click the height_field drop-down arrow and click <None>.

s, Edit TIN 1 [=]
A[

Inpuk TIM

ftin1 | ﬂ

Input Feature Class
| e
in_feature_class | height_Field | tag_Field | SF_tvpe | use_z +|

railroad <Mone > <Mong > softling False
brklines ELEVATION  <Mone:x hardline False b
|
1
4

smclp Im vl <MNane = softclip false

4 | ]

[~ Constrained Delaunay [optional)

I
oK I Caneel Environments. .. Show Help = |
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You have defined the feature layers that you want to add to your TIN and specified how they
should be integrated into the triangulation.

11. Click OK.

The new features are added to the TIN.

After the next step, you will see that the railroad follows a bed that has been leveled somewhat relative to
the surface.

Now you will set the base heights for the road and railroad features from the new TIN.

Steps:
1. Right-click roads and click Properties.

= Scene layers £ Zoom ToLayer
= wipoints poink

. Selection 3
S| Edit Features 3
=) vailvoad s Conwvert Feabures to Graphics...

- Daka 3
= brklines

<7 Save As Layer File..,

= Cavesurvey ;;J Create Layer Package...

||'ﬁr Properties. .. |—°

2. Click the Base Heights tab.

3. Click Floating on a custom surface.

4. Click the drop-down arrow and click tin1.
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General | Source | Selection | Display | Symbology | Fields | Definion Query | Joins & Relates |
o_. BaseHeigs |  Tme |  Eauson | Rendeig | HTMLFopwp
Elevation from surfaces

" No elevation values from a surface

o_-lf"' Floating on a custom surface:
n | D:\IDAnalyst\Exersed\Terraindata\tin L

D: {30 Anak ed\Ten i
D \3DAnalyst\Exerdsed\town \photo. tf

-] =

rBlevation from features
* Mo feature-based heghts

€ Use elevation values In the layer's featires

Factor to convert layer elevation values to scene units: Justom = 10000

™ Lise a constant value or expression:

3
Q

rLayer offset
Add a constant elevation offset in soene units: |D

5. Click OK.

The road features are now draped over the TIN surface that you created. Now you will drape the
railroad features over the surface.

6. Right-click railroad and click Properties.

= Scene layers f_;) Zoom To Laver
=] wipoinks point

Selection »
*
=] roads Edit Features »
- L+ .
e Convert Features to Graphics. ..
: y
—_ Data 3

=] brklines

= Cavesurvey G) Create Laver Package. ..

|[:f Propetties. .. |

<:> Save fs Laver File,..

7. From the Base Heights tab, click Floating on a custom surface.

The elevation surface is already set to tin1.
8. Click OK.

The railroad features are now draped over the TIN surface that you created.
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Next you'll drape the aerial photo over the TIN.

Setting raster base heights from the TIN

Including the aerial photo of the town in the scene makes the relationship between the cave and the town
much more evident. You'll drape the raster over the TIN and make it partly transparent so that you'll be able
to see the cave beneath the surface.

Steps:
1. Right-click photo.tif and click Properties.
= O smelp
% B copy
Walue
i High: 255 | % Remeve
~ Refresh
Law : 0 "
Cpen Attribute Table
B [ tinl = ]

Elevation Juins and Relates 3

272,627 - @ Zoom To Laver
[ 261,789 -
| EE=n Data '
B 2400115 - <> Save As Layer File...
W 229,277 - ‘) Create Layer Package
2144 -2
B 207603 -

196,765 - 207,603

185,925 - 196,765

2. Click the Base Heights tab.
3. Click Floating on a custom surface.

4. Click the drop-down arrow and click tin1.
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Gereral | Source | Edent | Dislay | Symbology | Fields | Joins & Felales  Base Heighis i Fiendering |

* Elervation from surfaces
" Mo ehevation vaues from a seface

o—-ﬁ' Floating on & custom surface:

5. Click the Display tab.
6. Type 30 in the Transparency text box.

Layer Properbies
General| Sowce} Evient Display | Symbology | Fiekds | Joine & Relales | Base Heights | Rendering |
™ Show Map Tips (uses primaty display Fleldy

[ Display racter recolition in teble of contents
I Ao inberactive display For Effects toolbaer

Fesample during display using:
IBHInear Irterpolaticon {For continuous data) _:J
Contrast: | 0 e
Birightness: 0 %
o Trapsparency: {'""'a“n“ %
~Display Quality -~
Zoarse Medivm Hermal

[ ok | et 1 peek |

7. Click OK.
8. Check photo.tif in the table of contents so it becomes visible in the scene.

Now the aerial photo is 30 percent transparent. You can see large patches of the TIN over the photo
because the TIN and the photo have the same drawing priority. If you wanted the TIN to be visible below the
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photo, you could change its drawing priority to 10 (lowest) on the Rendering tab of the TIN's Layer
Properties dialog box. You could also offset the base height of the TIN or the photo by a small amount.

To clean up the scene, you'll turn off the visibility of some layers that are no longer needed and make the
cave line symbol larger.

Steps:
In the table of contents, do the following:
1. Uncheck vipoints point.
Uncheck brklines.

Uncheck tin1.

P w DN

Click the line symbol for the Cavesurvey layer.

=/ Scene layers

imte [ ] wipoinks paink
*

=] roads

= railroad

== brklines

= Cavesurvey

p—

E O smelp

= phoka, HF
Yalug
"High : 255
|
Lowe : 0
=] tinl
Elervation

5. Type 5 in the Width box.

T 717
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Symbol Selector
I Type here ko search j @ @ EE - ["Current Symbal
Search: ¢ All Skyles " Referenced Styles
ArcScene Basic I
Highiway Highway Ramp  Major Road Color: . | =

width: 5 = °
Arterial Street Collechor Strest Residential Edit Symbl... |

Skreet
Saveis, .. | Reset |

Road, Road, Road, Marrow
Undefined Proposed
Coastline River Skream
Style References. .. |
LI oK I Cancel |
T 7
6. Click OK.

Now you can see the three-dimensional passages of the cave, symbolized by thick lines. The
surface features and the aerial photo provide context, so you can easily see the relationship of the
cave to the town as you navigate the scene.
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Creating a profile of the terrain

The cave follows the valley floor orientation. To get an understanding of the shape of the valley, you will
create a profile across the TIN. To create a profile, you must first have a 3D line (feature or graphic). You
will start ArcMap, add the TIN to the map, and digitize a line to make your profile.

Steps:
1. Start ArcMap by clicking Start > All Programs > ArcGIS > ArcMap 10.

2. Onthe ArcMap - Getting Started dialog box, select New Maps and then click Browse to set the
default geodatabase path to D:\3DAnalyst\3D_Default.gdb.

This location will be used to store output spatial data generated in the tutorial exercises.

% ArcMap - Getting Started KHE

{Open existing map or make new map using a kemplate £E :ﬁ ot
[= Existing Maps My Templates

Browse for move. ..
(= New Maps

My Templates

Browse for more, ..

Blank Map

‘what is ths?

1 1 3DAanakyst 3D Dafaulk.gdbl ﬂ é].__o
™ Do not show this dislog in the future, i | Cancel

3. Click OK to close the Getting Started dialog box.

&

ArcMap finishes opening.
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® untitled - ArcMap [=[O[=]

File Edit Vew Bookmarks Insert Selecton Geoprocessing  Cusbomize ‘Windows  Help
Degd& BB x> d- S =l

P IHFHEL AL X k@ /FBISIASS B

G

EEEEE-11E g

= Layers =

|

{

jZe w4 [
613,793 720,69 Linknown Uinits A

Now you will add the 3D Analyst toolbar to ArcMap. The ArcMap 3D Analyst toolbar contains
many tools that do not appear on the ArcScene 3D Analyst toolbar. Two of these are the
Interpolate Line tool and the Create Profile Graph tool, which you will use to create your profile
of the surface.

4. Click Customize, point to Toolbars, and click 3D Analyst.

Customize | Windows Help

3D Analyst

—O

| roolbars v

Extensions...

Add-In Manager...

Customize Mode...
Style Manager...

ArcMap Options. ..

Advanced Editing
Animation
ArcScan

COGO

Data Driven Pages

Data Frame Tools

Distributed Geodatabase

The 3D Analyst toolbar appears.

5. Click Customize and click Extensions.

Customize | Windows  Help

Toolbars »

| Extensions... |—°

Add-In Manager...

WBA Macros »

Customize Mode...

Style Manager. ..

ArcMap Opkions, ..

6. Check 3D Analyst if it's not already.
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Select the extensions you want fo use.

ArcSean
Geostalistical Analyst
Maplex

Metwark Analyst
Puiblizher
Schematics

Spatial Anahst
Tracking Analyst

00000000

Descrphion:

30 Analyst 10.0
Copwight ©1999-20110 ESRI Inc. &1 Rights Fieserved

Provides tadls for suiface madeling and 3D visualization.

About Exdensions

< @

Click Close.

The 3D Analyst extension is enabled.

8. Open the Catalog window and navigate to the Exercise4\Terraindata folder in the Folder
Connections path where you locally saved the tutorial data.

9. Click the tin1 layer and drag it into the map view, then release the mouse button.

% Uintitled - ArcMap

File Edit Yew Bookmarks Insert Selecton Geoprocessing  Customize ‘Windows  Help

DEpds+HRax (2 b- il B G E @O e 87

RO o TH-HE L L SRR 3 - I

I -
Hisaelililin-®e

B end

-2 p@E- ok

M[=] E3

Loeation: |3l tint

| Boeen e |

= [d Folder Connections
[ &3 D:\a0analyst
1 £ Exercisal
B [ Exerciss2
] Exereissd
= £ Exercised
# ] Cavedata
Bl [ Terraindata

(LAF)

_umsﬂl

= B vipoirks

(=] brklines.shp
& L"_r](aknad.sl'u
" (E smcpshp
i |

M B Town
@] BuidTIN,5xd

Mame  hinl
Type:  TIN Dataset

=

tnl

& 737.593 214,099 Urknown Lnits
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If prompted, click OK to close Unknown Spatial Reference warning message box.

44 Unknown Spatial Reference K E

The following data sources you added are missing spatial reference
information. This data can be drawn in Arckdap, but cannot be projected:

tinl ;I

The TIN is drawn in the new scene, and the TIN layer is automatically added into the table of
contents.

& untitled - ArcMap =1
Fie Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows Help

=1 I ] -T2 G [F4l=lri=1-a Y
QM@ illes HE-B k@ F/FBEIINAHS TR
3D analyst + | Layer [ tint el l n- 10 ®

Tatle OF Conkents
age g
I = Layers
= =
Edge type
— Soft Edge
~— Hard Edge
Elewvation
272627 - 223464
I 261.789 - 272.627
M 250,952 - 251.789
M 240,115 - 250,952
I 273,277 - 240,115
W 21844 - 229,277
W 207603 - 210.44
196,765 - 207.603
185.925 - 196.765

Bofees ]

tiasas G|

am|endl [+

SS6E72.344 4116479.526 Unknown Links A

10. From the 3D Analyst toolbar, click the Interpolate Line = button.

3D Anakyst - | Layer: |@ tinl

11. Click the upper-left corner of the TIN, drag the line to the lower-right corner, and double-click to
stop digitizing.
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11

You can create a profile along a line with more than one segment, but in this case you'll just make
one straight line.

12. Click the Profile Graph Tool |- button.

The profile graph is created.

270
260
250
240
230
220
210
200

Profil

Profile Graph Title B

e Graph Title

e

/

AN
\

/

\
\

\
\
VAN
\_‘_'_/--._,—-._p—

a
Frofile Graph Subtitle

T
a00

T T T
1,000 1,500 2,000

You can edit the title, subtitle, and other properties of the graph; save, print, or export the graph;
copy it to the clipboard; and show the graph on the layout. You can also simply close the graph.

13. Right-click the Profile Graph Title bar and click Add to Layout.

The view automatically switches to Layout View. You can see the different view icons change in
the bottom of the display.
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Profile Graph Title 0
. Identify. ..
Profile Graph Title  py
270 ,a-\.r'_"/\"h\ Duplicate
260 / \ Copy as Graphic
250 / \ Add ko Layaout F_e
240 '|| Refresh
230 \
220 \ Save...
210 Export...
00 LV AN
e Advanced Properties, .,

T T T T

0 500 1,000 1,500 Properties. ..
Frofife Graph Subtitle ||

14. Close the Profile Graph window.
You can see the graph on the layout of the map.

R

(IR ST VRPN LTI )

15. Click the Data View button to return to data view.

Creating a line of sight on the terrain

Another way of understanding the terrain is to create a line of sight. Lines of sight show what parts of a
surface are visible and what parts are hidden along a line from an observer's point to a target point.

Steps:
1. Click the Create Line of Sight .. button.
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2. Type 2 in the Observer offset text box.

Line OF Sight EHE °

Set options below as desired, then click the
observer point and the target point on the map.

Observer affset: I 2 Z units o
Target offset: I i] Z units

I™ apply curvature and refraction correckion

The line of sight will be calculated to show what is visible from the perspective of an observer two
meters tall, as the z-units for this scene are meters.

3. Click on the south slope of the higher land in the upper right part of the TIN (the observer point),
drag the line to the lower-right part, and release the mouse button (the target point).

The line of sight is calculated. The green segments show areas that are visible from the observer
point; the red segments are hidden from the observer.

4. Close the Line Of Sight dialog box.

Lines of sight, like other graphic lines, can be copied from ArcMap to ArcScene. Now you will copy
both the lines you've created into the scene.

5. Click Edit and click Select All Elements.

File | Edit | Yiew Bookmarks Inserk <
) lndo Add Laver(s)  Ctrl+2

™ Redo Chrl+y

S T Chrl+x

@ Copy Cerl+Z

& Paste Chrl+y

Paste Special, ..

X Delete Delete

Q_ﬂ_’] Copy Map To Clipboard
||E| Select All Elemnents I °
[] unselect all Elements

@ Zoom ko Selected Elements
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Both of the lines you created are selected.

6. Click Edit and click Copy.

Filz | Edit | Wiew Bookmarks Insert =
) Undo Add Laver(s)  Ctrl+Z

™ Redo Chrl+
sl cu Chrl+x
B Paste Chrl+v

Paste Special...

Delete Delete

Copy Map To Clipboard

Select &l Elements

Unselect all Elements

BOE & =

Zoom ko Selected Elements

7. Switch back to ArcScene and click Edit, then click Paste.

File | Edit | View Bookmarks Selection

=) Undo Chrl+Z2
™ pedn CErl+Y
sl cut Chrl+x
@ Copy Chrl4+C
Eowe @)

Delete Delete

Copy Scene To Clipboard

x

[28] Select All Graphics

|:| Unselect &ll Graphics

@ Zoom ko Selected Graphics

The lines are pasted into the scene.
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If necessary, to deselect the pasted lines, click away from the lines somewhere else in the scene
to unhighlight them.

8. Click the Save [g button in ArcScene.

9. Click File in ArcMap and click Exit.

ﬁ‘ Edit  Wiew Bookmarks  Inser
[ mew... Chrl+H
By open... Chrl4
& sSave Ctrl+s
Save As..,
Save & Copy...
Add Data 3
ArcGalT online 3
Page and Print Setup...
'm Prink Preview. ..
= Prink...
‘jﬂ Create Map Package. ..
Export Map...
[ Map Document Properties. .,
[ e Alt-+F4 |-—°

10. Click No to saving changes and close ArcMap.

L] E Save changes to Untitled?
[ 5]

es Mo | Cancel |

©

In this exercise, you learned how to create and work with a TIN surface model using ArcScene and ArcMap.
You discovered how to construct and symbolize a TIN dataset to accurately represent a 3D surface.
Breaklines and polygons were added to additionally depict surface features, such as railroads and terrain
elevation values. Further surface analysis was then conducted using aerial photography as a draped raster
layer on the TIN. Finally, you completed the exercise conducting 3D surface analysis on the TIN model using
the interpolate line and create profile graph tools in ArcMap.

Now that you've learned how to represent a surface using a TIN model, you can begin to explore other areas
of the ArcGIS 3D Analyst extension. In the next exercise, you will learn how to create and work with
animations in ArcGlobe.
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Exercise 5: Working with animations

Imagine that you wish to create an animated sequence showing the flight of Complexity:

. . Beginner

!
an object over a landscape. You've created a TIN and have draped images Data Requirement:
over it to show the area. You also have some data pertaining to a strange Tl e SEiidEe
. . . . . Data Path:
phenomenon that has been occurring in the region. You are interested in See Copying the tutorial data
. . . . . o . o

displaying all the data in a dynamic way, making an animation to tour points Gradte, save and customize the sffects of

of interest, and showing how you made the surface. You would also like to I EIETE G e D) Wiew
model the phenomenon by moving a layer in the scene.

The tutorial data has already been assembled in the scene document named Animation.sxd. You will use
animation tools in ArcScene to effectively convey the points you want to show.

Data was supplied courtesy of MassGIS, Commonwealth of Massachusetts Executive Office of Environmental
Affairs.

In this exercise, you will play an existing animation in an ArcScene document, Final Animation_A.sxd, and
perform the tasks typically used to create the animation. Note that the majority of steps you'll perform in
ArcScene to create the animation are also applicable in ArcGlobe.

Opening the Final Animation_A scene document

In this section, you'll play an animation that demonstrates some effects you can create when you animate a
scene.

Steps:
1. Start ArcScene by clicking Start > All Programs > ArcGIS > ArcScene 10.
2. On the ArcScene - Getting Started dialog box, click Existing Scenes --> Browse for more.
The Open dialog box appears.
3. Navigate to the Exercise5 folder and double-click Final Animation_A ArcScene document.

Open | 7] x]
Laok in; I_) ExercizeS j Q T 2 [

)surface data

'9 Anirmation "
EFir|-5| Animakion_#a

File name: IFinaI Arirnation_d& j Open I
i b C |
iy e Files of type: IArcS cene Documents j &I
| [~ Open as read-only

4

This scene contains geographic information and recorded special effects that have been
combined to make an animation.
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EEE]

=/ Scene layers

= & Fight Data
B wroke

® O Fight Pakh

= B Surfaoe Data
B B Coiain
B B Comsin_poy
E O dm_tn

= & imageCata
B O mesh
F B phato.sid
= B Topso,sd

RiE
fed:  Band_t

areen: Bard 2
fue: Bard 3

Playing the scene’s animation

To view a scene's animation, you need to have the Animation toolbar accessible in the view.

Steps:

1. Click Customize, point to Toolbars, and click Animation.

Customize | Windows  Help

[rodbes ][] standre
Extensions... Tools
Add-In Manager... 3D Analyst
Customize Mods... 3D Editor
Style Manager. .. 3D Effects
ArcScene Options... EBEETE

e @

The Animation toolbar appears. Now you'll play the animation.

2. Click the Open Animation Controls button.

This animation shows the flight of a hypothetical unidentified flying object (UFO) over the terrain.

3. Click the Play button.

Animation Controls E

FI 11 | | | | @l Cptions == |

The animation plays, illustrating some of the effects you can use in an animated scene.
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Fils  Edt Wew Bookmarks Selection  Geoprovedsing  Clstoffize  Windows  Help
OEES BB x o o & EEE R e nimation Contrals KT
O BB AR EIQE TR QM T petonr o P 0 W] ] ommss |

EEE
=/ Scene layers
= & Fight Data
B robe
i [ Fight Path
= B surface Data
B B Coiain
B B Comsin_poy
& [ dm tn
= ¥ imageata
B O mesh
B B photo.sid
E B Topo,sid

| [Eorma]

yamsg

W= fand:
Green: Band 2
Bue: Band 3

sy i, - e
Now you will work through the steps used to make animations like this one.

Opening the Animation scene document

Steps:
1. In ArcScene, click File and click Open.

#v Untitled - ArcScene

m Edit View Bookmarks Selection
(9 new Chrl+N
|E Oper. .. Chrl+0 |-—°
& save Chrl+5
Save Bs...

2. Navigate to the Exercise5 folder and double-click Animation ArcScene document.

Laak jr I@ Exercizeh j Q2 Pl

flv data
image data

surface data

Firal Anirmation_g E

File name: I.&nimation j Open I
Files of type: IArcS cene Documents j Cancel |

4

[~ Dpen as read-anly

The scene contains an orthophoto, a scanned topographic map, and other data you need to make
your animation.
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He ER Wew Bocknaks  Selection  Geoprbcessing  Custonize  Wndows  Help
Oads +Bax (e ¢ EDGEEEOIGN
O 44 QMO EE K OEMN @
[ rate of cocees

g -@ nnmxl

youmaz 5| [Bomma & |

In this section, you'll use the animation tools to capture keyframes, import tracks, play back your animations,
and save them to a scene document.

You will use three types of keyframes to capture building your animation. The first is a camera keyframe. A
camera keyframe is a snapshot of the view you see in a scene. The second, a layer keyframe, is a snapshot
of a layer's properties. The third type is a scene keyframe, which stores properties of a scene. In this
section, you will create a simple animation from a set of camera keyframes.

Capturing perspective views as keyframes to make an animation

The simplest way to make animations is by capturing views to be stored as keyframes. The captured views
are snapshots of camera perspectives in a scene at a particular time. The most fundamental element of an
animation is a keyframe. Keyframes are used as snapshots to interpolate in between a track. You'll create a
series of keyframes to make a camera track that will show an animation between points of interest in your
study area.

Steps:

1. Click the Capture View button to create a camera keyframe showing the full extent of the scene.

For a camera keyframe, the object is the virtual camera through which you view the scene.
Navigating the scene changes camera properties that determine its position.

ArcScene interpolates a camera path between keyframes, so you'll need to capture more views to
make a track that shows animation.

2. Right-click UFO.lyr and click Zoom To Layer.
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=/ scene layers
= [ Flight Data
UFo Ly [

[ Flight Path

surface Data X Remove

=] Image Data w~ Refresh
O Mesh @ cron
Photo, sid

0 Save As Laver File, ..
‘) Create Laver Package

[“" Properties...

3. Click the Capture View button to create a camera keyframe showing the UFO layer.
4. Click the Full Extent button to view all the data.

5. Click Zoom In on the Tools toolbar and zoom to Goss Heights, located near the center of your
view.

¥+ Andmakion - ArcScene

Fie  Edk Wew Eookmarks  Zelciion  Geoprocessing  Customize  Windows  Help
OsadS +Gax oo b EREEREO| 37
e G QB QOO ED NGNS

wemas ]| [omea ]

6. Click the Capture View button to create a camera keyframe of Goss Heights.
7. Click the Full Extent button.

8. Zoom to Littleville Lake using the Zoom In tool again.
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He ER Wew Bocknaks  Selection  Geoprbcessing  Custonize  Wndows  Help
NegEé&tBnx 20 ¢ DEEDHO b=
oo Q@ QAN ED R OEIN @

9. Click the Capture View button to capture a view of Littleville Lake.

10. Click the Full Extent button.

The captured views you just made are stored as a set of camera keyframes in a camera track. When the

track is played, it shows a smooth animation between the keyframes. Next, you'll play your animation track.

Playing back your animation

You will play back animations using simple tools that resemble the controls of a movie player.

Steps:
1. Click the Open Animation Controls button.

2. Click and hold the top bar of the Animation toolbar and drag it to the upper-right corner of the
scene so it won't block your view of the tools or data.
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Fi=  Edt View PBookmarks Selection  Geoprotessing  Customime  Windows  Help
Pl u|w| @] osows | o

DB2ES AR X0~ o E(EEEDEO 32
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B O Fight Path
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& O Mesh

® [ photo.sid

B & Topo.sd

3. Click the Play button.

An animation is played back by interpolating the camera position between the keyframes in the
track. In this case, the animation shows a virtual tour through the views you captured.

Clearing an animation

If you want to start over, you can erase all the tracks you created. In this section, you'll remove the tracks
you just created so you can improve your animation.

Steps:

1. Click Animation and click Clear Animation.

Create Kevframe. ..
Creake Group Animation. ..

Create Time Layer Animation. ..

Create Flvby From Path...

Move Laver along Path. ..

Load Animation File. ..
Save Animation Filz...

Export &nimation. ..

M HED 24 0O

Anirnation Manager...

All animation tracks are removed from the scene.

Recording navigation

Another way to create a camera track for an animation is to record in real time while you navigate in a
scene. In this section, you will record your view of the scene while you navigate using the Fly tool.
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Steps:

1. Click the Fly tool.

The Fly tool allows you to fly through your scenes.
i-é-Eﬁ? 4 &

2. Click the Record button to start recording your navigation.

Animation Controls EHE

11 | | _ICQJ Cptions == |

ArcScene begins recording as soon as you click the Record button. If you don't navigate right
away, your track will reflect this.

You will know you are recording because the button changes from black to red.

Click once in the center of the scene to activate the Fly tool. You start flying by entering into
hovering mode.

Fie Edt ‘Vew Bookmarks Selection Geoprocessng  Customize  Windows  Help

Eds +Bex 2 ¢ EEEREED =i

E+§$ A EGOQRE k@E M@
e

= Scene layers
= [ Figt Data

# O Flaght Fath
# B Surface Dats
E B ImageData
[ Mesh
B B Photo.sd
B Topo.sd

Fy speed = 2

In this mode, your viewpoint follows the cursor. Point in the direction you wish to look.
4. Click once more to begin flying through the scene.

Point in the direction you want to move. Click again to increase your speed and right-click to

decrease your speed. Your speed is indicated in the status bar in the lower-left corner of the
ArcScene window.
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File Edt “Vew Bockmarks Selsction Geoprocezsing  Customes  Windows  Help
NSd& +BEX 2 EAEREED 17
;+ﬁaaﬁ. AR LOEE KO :

EEE

Arimation Contrals :

I L) I Q I Oghions == I
\ e, =

= " -

Py speed = 2

5. Press ESC to stop flying.
You can also stop flying by clicking the middle button or wheel on the mouse (if you have one) or
right-clicking until your speed is zero.

6. Click the Stop button to finish recording.

Animation Controls E

(> ]u|w| @]

You have recorded your flight path through the scene as a new camera track that began when
you clicked the Record button and ended when you clicked the Stop button.
7. Click the Full Extent button.

Options = |

8. Click the Play button to see the animation you recorded.
When you are done viewing the animation you recorded, clear the track so you can make a better
one in the next section.

9. Click Animation and click Clear Animation.
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Animation x

animation ~|| e | E1l

Cle:ar Animation |—°

Create Kevframe. ..

W O %

Creake Group Animation. ..

Create Time Layer Animation. ..

@

4

Load Animation File. ..

0

]

Save Animation Filz...

Export &nimation. ..

i H

Anirnation Manager...

Making a camera track from 3D bookmarks

In the previous sections, you navigated in a scene and created keyframes to build a camera track. Another
way to create the keyframes for a camera track is to import bookmarked perspective views of a scene. In
this section, you'll create keyframes from 3D bookmarks.

Steps:
1. Click Animation and click Create Keyframe.
Animation x
Animation || (o =
>

|D Create Kevframe. .. | _o

@ Creake Group Animation, ..
‘CL-) * Create Time Laver &nimation, ..

-

Load Animation File..,

&
&
i

Anirnation Manager...

2. Click the Type drop-down arrow and choose Camera.
3. Click New to create a new track.

4. Click Create.
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Tvpe: ICamera j o
[ Impott from bookmark ILittIe'\-‘iIIe Dram j

Source abject: [camera of Main viewer  ¥]

Destination track: I Carera brack 1

Keyframe name: I Carnera kevframe 1

Create | Close |

You've now created a camera track with one camera keyframe showing the full extent of your
scene. You'll need to add more keyframes to your track so that it will show animation. Now, you'll
import bookmarks to create the keyframes for the rest of the animation.

5. Check Import from bookmark.

6. Click the Import from bookmark drop-down arrow and click Goss Heights.

Create Animation Keyframe ﬂ B
Type: ICamera j
e— Iv Impork From bookmark _"
Souree object: |camera of Main Viewsr x|
Destination track: I Camera krack 1 j
Hew

keyframe name: I Cameta keyframe 2

Create | Close |

7. Click Create to make the second keyframe in your track.
8. Click the Import from bookmark drop-down arrow and choose LittleVilleDam.
9. Click Create to import this bookmark as a keyframe.
10. Click the Import from bookmark drop-down arrow and click Knightville.
11. Click Create to make the Knightville keyframe.
12. Click the Import from bookmark drop-down arrow once more and click Overview.

13. Click Create to import a keyframe showing all the data.
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14. Click Close.
15. Click the Play button.

The camera track plays, moving the camera through the set of keyframes you imported from
existing 3D bookmarks.

Now that you have explored some of the ways to create an animated camera track from keyframes, you'll
learn how to change the way layers in a scene are displayed during animation. In this section, you will
switch the layer that is draped over the terrain model to show different ways of representing the terrain.

Steps:

1. Click Animation and click Create Group Animation.

Animation x

Animation «|| fz |

x*  Clzar Animation

[y Create Keyframe. ..

|@ Creake Group Animation, .. | o

ice Creake Time Layer dnimation, ..

Load Animation File..,
Save Animation File...

Export animation. ..

[l ¥ a0

Anirnation Manager...

Select the group layer named Image Data.

Slide the Fading transition bar about a quarter of the way to the right.
Check Blend layers when fading.

Click OK.

o > 0N
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Create Group Animation K E3

Base name For tracks: | Group animakion

Select a group laver:

Begin time:; I 0.0 Flight Data ;I

Surface Data
End time: I 1.0 S _o

—Laver wisibility

¥ cne layer at a time
[ Make layers disappear
[ Irvert order

r~ Transitions

Mane all

Eading kransition: ] I— °

°—- v Blend lavers when Fading

I™ Greate [ooped animation

W Crverwrite existing tracks with same narne

e ) oK I Cancel |

The Layer track you just created toggles the visibility of successive layers to animate a
progression between them. The transition settings you modified will show a smooth blending
between the layers in the progression.

6. Click the Play button to watch your animation.

If you see a wireframe display, it is because ArcScene will switch to wireframe if a layer renders
too slowly. Once the layers are rendered, the wireframe will go away.

Since you didn't clear the animation track you made from the keyframes, it plays in addition to the
layer tracks you just created; however, you can stop the camera track from playing. You'll do this
next.

The Animation Manager allows you to control many properties of an animation. In this section, you'll use
the Animation Manager to stop a camera track from playing.

Steps:

1. Click Animation and click Animation Manager.
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Animation x

animation ~|| e | E1l

i
¥ Clear Animation

Create Kevframe. ..
Creake Group Animation. ..

Create Time Layer Animation. ..

4 @ Wy 0

Load Animation File. ..
Save Animation Filz...

Export &nimation. ..

| Animation Manager. .. | _o

2. Click the Tracks tab.

[l H &

3. Uncheck Camera track 1.
4. Click Close.
You have disabled the camera track. Now it will not play as part of the animation.

5. Click the Play button.

The animation plays again, only showing the layer tracks this time. It may now seem that the
duration of the animation is too long. You can control the amount of time in which an animation is
played.

Using Animation Controls to adjust the playback duration

Steps:
1. Click Options.

Animation Controls H

’I 11 | | | @l Options = |

2. Type 10 in the By duration text box.

3. Click Options again to close this portion of the dialog box.
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Moving an object along a predefined path

One of the things an animation allows you to do is move an object through a scene. You can add a layer
containing a model vehicle and move it through the scene along a specified track. Note that this functionality

Animation Controls K E3
» I (1] | | | i@ | Options << |-—
—Play Options
*' By duration IT T

™ By number of frames I 10 Calculate |
Frame duration: I 4.0 secs,

[ Play arily From: I 0.0 ko I 30 secs,

¥ Play in all viewers

Play mode: IPIay once Forward j

v Restore skate after playing

—Record Options

¥ Cvervarite the last recording

Click the Play button.

The animation now plays more quickly.

is only available in ArcScene.

You can choose to move a layer along a selected line feature or graphic. The scene contains a graphic layer
with a model UFO that was created using Visual Basic code. In the next set of steps, you'll fly the model

UFO along a shapefile that shows its flight path.

Steps:
1.

2. Right-click Flight Path, point to Selection, then click Select All.

Turn on the Flight Path layer in the table of contents by checking it.

f Contents

[k &

= Scene lavers
= Flight Data
LIFC byr

Flight Path ._o
Surface Data

Image Data

O Mesh

Phota, sid
Topo,sid

o]
HEEEEE
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= scene layers
=] Flight: Daka

UFClyr | (3 Copy
Flight Path oy Remove
surface Data
E @ ImageData | Refresh
O Mesh
:EE::EIE E Open Attribute Table

Joins and Relates

[’ Zoom Tolayer

| Selection 3 | G|
Edit Features v | E
- L3
Data 5 |E Select Al l—o
&l o s Layer File. . Make This The Cnly Selectable Layer
;;) Create Laver Package. ..
[ Properties...
B
W Tip: * You can also use the Select Features tool to select the path

you want to use if it is constructed from a single selected line

feature. Use the Select Graphics tool if your path is

constructed from a line graphic.

Animation x

&nimation || (ad |

¥ Clear Animation

[y Create Keyframe. ..
@ Creake Group Animation. ..

P

@' Create Time Layer Animation. ..

Create Flyby from Path, ..

t H 800 (20|24

Load Animation File. ..
Save Animation Fils...

Expoart Animation, ..

Anirnation Manager...

Move Laver along Path. ., |._°

3. Click Animation and click Move Layer along Path.

4. Click the Layer drop-down arrow and click UFO.lyr.
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Move Layer along Path

Laver: JUFGLlyr

r~Path source
= Selected line graphics

* Selected line Feature

[ apply in reverse order

Wertical offset I 75

Simplification Factor .—J—

r~Path destination
% Move layer slong path

= WMowve ohserver along path with current barget

= Move target along path with current observer

Crientation Settings. .. I

Track name: I Track From path

¥ Crwerwrite last imported track

Import I Cancel |

5. Type a Vertical offset of 75. This will make the object appear to fly above the surface.

ArcScene can improve the simulation of the flight of an object, such as an airplane, along a path
by making the object point in the direction it is moving and by rolling it from side to side as if it
were banking. In the next steps, you'll define a roll for the UFO layer.

6. Click Orientation Settings to modify the layer's position while it's animated.

7. Click Calculate from path to calculate the layer's roll based on the path's shape.

Orientation settings

one

Lookahead: .-J—

7] %]

[ax

r—Azimuth

i~ Set ahsalute value

* sz path azimuth +

I 0.0 deqgrees
I 0.0 deqgrees

i~ Inclination

i~ Set absalute value

% sz path inclination +

I 0.0 deqgrees
I 0.0 deqgrees

Rl

o——ﬁ' Calculate from path F

with a scale Factor I 1 o

" Set ahsalute value

W deqgrees

I 0.0 degrees

o1

Cancel |

8. Type 1 as a scale factor.
9. Click OK.
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10. Click Import to import the selected line as a flight path.

Move Layer along Path EHE

Laver: JUFOLIyr |

r~Path source
= Selected line graphics

' Selected line feature
[~ apply in reverse order

Wertical offset I 75

Lo High
Simplification Fackar J—

r—Path destination
* Move layer slong path
= Mowve observer along path with current barget

= Move target along path with current observer

Crientation Settings. ..

Track name: I Track From path
[ Cwerwrite last imported track

Import I Cancel

The UFO layer moves along the selected path. The movement is stored as a set of layer
keyframes in a layer animation track. Now you'll disable the tracks you created previously so that
just the UFO track is played.

11. Click Animation and click Animation Manager.

Animation x
animation = || @ | B2
«» Clear Animation

Create Keyframe. ..

Create Group Animation. ..

i O

Create Time Animation

4 @

Create Flvby from Path. ..

2

Move Laver along Path...

Load animation File. ..
Save Animation File...,

Export Anirnakion. .

Animation Managar. .. |'—°

12. Click the Tracks tab.

M H &m0 2
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12

Animation Manager

Keyframes Tracks |Tirne Yiew I

I view only tracks of bype: ILayer 'l Change priority: ﬂ £

| | Mame | Tvpe | Attached | Loop
e——B—DD Group animation { Mash ) Layer Yes [{la]

1 |

1 I:‘ Group animation { Photo,sid 3 Layer Yes Mo
Z I:‘ Group animation { Topo,sid ) Layer Yes Mo
3 Track from path Layer Yes Mo
4 I:‘ Cameta track 1 Camera Yes Mo

Properties. .. |

RBernove |
_| Rermnaove Al |
3

Close I

13. Uncheck Group animation (Mesh).
14. Uncheck Group animation (Photo.sid).
15.  Uncheck Group animation (Topo.sid).

16. Click Close.

17. Uncheck Flight Path to turn off the visibility of this layer.

Tahle of Contents

= Flight Data
UFC ke
[ Flight Path

18. Click the Play button.

The UFO flies along the path you indicated. Next, you'll move the camera along a predefined path.

Creating a camera flyby from a path

You can move a camera along a flight path in the same way you just moved a layer along a path. Next,
you'll combine the track you made in the last step with one that will point the camera at the UFO as it flies.

Steps:

1. Check Flight Path, make sure the line you chose for your path is still selected, then uncheck

Flight Path.
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[=} )
=] Flight: Daka
RO, ke
Flight Path

You'll move the camera location to a predefined location in the center of the scene that will give
you a better vantage point from which to view the UFO layer as it is moved.

2. Click Bookmarks, then click UFO.

Bookmarks | Selection
|:|!| Create...

Fﬂ, Manage...
LittleYille Dram
Knightwille
Goss Heights

Owerview

| o | °

3. Click Animation and click Create Flyby from Path.

Animation x

Animation || fo |

Clear Animation

Create Keyframe, ..

W0 %

Creake Group Animation. ..

Create Time Animation

@

Create Flyby From Path. ..

A
®

Move Layer along Path...

Load Animation File..,

M 20|

]

Save Animation File...

Export animation. ..

E H

Anirnation Manager...

4. Click the third path destination option.

This option lets you observe the UFO as it moves along the path.
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Create Flyby from Path K E

Layer: I j

r~Path source
€ Selected line araphics

' Sglected line feature
[~ apply in reverse order
Yertical off set 75.0

Lows High
simplification Fackor .—J—

r~Path destination
" Move both observer and karget along path (Fly by)

" Move ohserver along path with current target

o_" & Move target along path with current observer:

Orientation Sethings.. .

Track name: Track frarn path

¥ Cwenwrite ast imported track

Import I Cancel

5. Click Import.
6. Click the Play button.
Both tracks play. The UFO layer moves, and the camera follows its movements.

7. Uncheck the Topo.sid check box to make the orthophoto visible.

=] Image Diata

O Mesh

Phata, sid
°——E-1:| Topa.sid

RGE
.Red: Band_1
. Green: Band_2
.Blue: Band_3

The animation is playing too quickly. Next, you'll learn how to adjust the duration that the
animation is playing to enhance the visual effect.

8. Click Options.
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’TI 11 | | | @l Opions << F——o
—Play Options
*' By duration | 30,0 secs, o

™ By number of frames I 10 Calculate |
Frame duration: I 4.0 secs,

[ Play orily From: I 0.0 ko I 30 secs,

¥ Play in all viewers

Play mode: IPIay once Forward j

v Restore skate after playing

—Record Options

¥ Cvervarite the last recording

9. Type 30 in the Duration text box.
10. Click Options to minimize the dialog box.

11. Click the Play button.

Now the animation plays more slowly as the UFO flies over the terrain.

Saving an animation in a scene document
You can save animation tracks in a scene document. In the next step, you'll save the animation you made in

a scene document.

Steps:
1. Click File and click Save As.

ﬁ‘ Edit  View Bookmarks  Selection G

[ mew ChrlHh

B- Open... Chrl+0

@ save kel

| Save Bs... |.—°
Save A Copy..,

2. Inthe File name text box, type Animation A.
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Save in: I@ Exercizel j Q ¥ 3 [

|0l data
IC)image data
|7 surface data

@ Animation

@ Final Anirmation_a

. File name: I.&nimation_.ﬁl j Save r—o
=] Save as type: IArcScene Docdment ‘I Cancel |

P

3. Click Save.
The new scene document is created, storing the animation tracks.

4. Click File in ArcScene and click Exit.

In this exercise, you learned how to create and save simple animations that help you better visualize 3D data.
This exercise focused on creating animations in ArcScene, but the majority of steps can also be performed in
ArcGlobe.

Note that the Animation toolbar is also available in ArcMap, meaning that animations can also be created in
this application. A 3D Analyst license is not required to animate data in ArcMap. You can capture the view to
create a map view track (the ArcMap equivalent of a camera track in ArcScene or ArcGlobe) that captures the
display extent. This allows you to create an animation where you are zooming in and out and panning the
display. You can also create a map layer track (the ArcMap equivalent to the layer track in ArcScene or
ArcGlobe) to create an animation where you are altering layer visibility or transparency.

As you can see from this exercise, depending on the type of animation you want to create there are different
ways to build animations in ArcGIS. Depending on the application (ArcScene, ArcGlobe, or ArcMap) you are
working in, some of the tools may not be available on the Animation toolbar. For example, the Move Layer
along Path option is available in ArcScene only. Explore the Animation help files located the Mapping and
Visualization section of the ArcGIS Help if you want to learn more about animation concepts.

In the next exercise, you'll learn some basic fundamentals of working with ArcGlobe.
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Exercise 6: ArcGlobe basics

Navigating in ArcGlobe lets you explore your data and teaches you how to

accomplish fundamental tasks that you'll use later.

In this exercise, you'll learn how to use the ArcGlobe navigation tools and set

properties that enhance your viewing experience. This exercise assumes
that you are using default online layers for the globe surface. The online
layers require that you have an Internet connection.

Complexity:
Beginner

Data Requirement:
Installed with software

Data Path:
See Copying the tutorial data

Goal:
Learn ArcGlobe navigation skills and
explore basic properties of the viewing
experience

First, you'll start ArcGlobe and learn what kind of data is included by default.

Steps:

1. Start ArcGlobe by clicking Start > All Programs > ArcGIS > ArcGlobe 10.

.@ License Manager (9.x)
I} ArcGls Desktop Help
I Python 2.6

* &) Arccatalog 10

¥ Egi ArcGIS Adminiskrakor

@ Accessories

B ArcGls

Log Off @ Shut Down

| start

All Programs

(& Arcalobe 10
Q ArcMap 10
@ Archcene 10

b
»
3

o

2. Inthe ArcGlobe-Getting Started dialog box, click Browse and set the default geodatabase path

to D:\3DAnalyst\3D_Default.gdb.

If Browse is disabled, be sure to click New Globes to start a fresh template and then click

Browse.

This location will be used for output spatial data generated in the tutorial exercise.
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= ArcGlobe - Getting Started
Open exdsting globe or make new ghabe using & template

= Existing Globes New Globes
Racent
Browsa for more. ,
New Globes

Blank Globe

Default geodatabase for this globe: ‘What is this? I

|30 Default. b :J =]

™ Do not show this dislog in the future, oK | Cancel |

3. Click OK to close the Getting Started dialog box.
ArcGlobe starts, and its default online layers are loaded.

Notice which layers are loaded in the globe by looking at the list in the table of contents.

=+ Uit - A Gabinhit

[=] £
Fie Edt View EBookmats Selection Geoprooessig  Customioe  Windoms  Hel
eds % + DEEEED bl v? | lwec[Prordom mirac: =] & 0 A E2 R E |
[ o Q3] k@ AP R o]
Tabi of Conterks 4 x 5
[]::a8
B
@ Globe kayers 8
Fiasahireg bayer
P Craped layars
&=
O Bourdares snd Faces 7'
[ Transportasion ﬁ
B Iy 3
¥ Blervation layers .
B Elevabon (30m)
) Elevation (50 1hm)
Dstancs: 4556202 Klometers y

4. Click Customize and click ArcGlobe Options.
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Customize | Windows  Help
Toolbars 3
Extensions...

Add-In Managet. .

Customize Mode..,

Style Managet. ..

| ArcGlobe Options. .. |'—°

5. Click the Default Layers tab to view all start-up layer options for ArcGlobe.

ArcGlobe Dptions HE

Genaral | DisplyCache | Messages | LevelofDetal |

T an Defauk Layess 9 | Metadsta | Tebles | Rester |
Liets you control which layers wil be displayed by default when you start e

ArcEiobe,

i+ Use dafauk onine layers
" Use my choice of default layers

Miske Default Layers From Current Documert

" Don't use any default layers

I Shaw the elevation mesh

o] Concel | Aol |

This data is installed from ArcGIS Online as a World Imagery (3D) layer file and also includes a
layer for boundaries and places, a layer for transportation, an elevation layer for the contiguous
United States at a resolution of about 30 meters, and an elevation layer at approximately 90
meters or 1 km per pixel resolution for the world. Therefore, we will use default online layers for
ArcGlobe.

The default online layers are live Internet layers so they require that you have an Internet
connection.

6. Click OK.
7. Click the List By Type button in the table of contents.
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ArcGlobe categorizes layers according to their type. Layers are classified as either elevation,
draped, or floating. Elevation layers provide relief to the globe's surface. Draped layers use the
globe surface as the source of their base heights. Floating layers display independently of the
globe surface and can be draped on discrete surfaces or derive their elevation from attributes or a
constant value.

Now, look how the default layers are categorized—they are listed as draped and elevation layers
and therefore display directly on the globe surface.

Default layers serve as a background to any data that you want to add to ArcGlobe. Next, you'll add some
local data for the Las Vegas area.

Steps:

1. On the right side of the ArcGlobe window, move your pointer over the Catalog tab or click the
Catalog tab.

The Catalog window slides into the view, ready for use.

You can also click the Catalog [5j window button from the Standard toolbar.

< dintithed - Arcldobe (=1 E3
Fiz Edt Wew Bookmads Selection Geoprocessng  Customee  Windows  Help
=1’ x & :1-:35: S| 07 [ Lape [ Boundaries and Places LR AR N |
[#]~ % ™[ ) BAzan
|—’:.')L| . . £ . R A
@ clobe Layers

Floating layers

LT
wmes G| [Gomma]

B Eusations [30m)
B Elevation (50mf 1k}

+ L3 30 _Default.gE
3l C Tracking Connections
+ [ Tookowes =l

| Tpe
Flasher Ciakasst
Fasher Distanet

Distarce: 5451502 Ellometers -

2. Navigate to the Exercise6 folder in the Folder Connections path where you locally saved the
tutorial data.

3. Click las_vegas_area.img, then press SHIFT and click las_vegas_strip.img from the bottom
contents view.

The multiple layers are selected.
4. Drag both selected layers into the 3D view of ArcGlobe, then release the mouse button.

The image layers are automatically added into the table of contents as draped layers. You'll
explore them later in this exercise.
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Floating layers
El =t Draped layers
=] las_wegas_strip.img

RGE
.Red: Band_1
|:| Green; Band_2
.Blue: Band_3
O Boundaries and Places
O Transpartakion
Irnagery
= las_wegas_area.img
RGE
Bred: Band_t
D Green: Band_2
.Blue: Band_3
=l <% Elevation layers
Elesation (30m)
Elesation (90 1k}

Draped layers that have overlapping extents need to have a drawing priority set so one layer gets drawn on
top of the other. ArcGlobe makes some assumptions to accomplish this using criteria such as the cell size of
a raster layer. Occasionally, you'll need to override the ArcGlobe default drawing priorities. One way to do
this is to change the order of draped layers as they appear in the List By Type view of the table of contents.

The drawing priority of draped layers in the ArcGlobe table of contents is designed so that the top-most layer
in the list is the top-most layer on the globe. For instance, if you were to drag a layer from the bottom of the
list to the top, it would now be rendered on top of all your other layers. This technique can help enhance a
view if, for example, you want to display points of interest on top of imagery.

Steps:
1. Right-click las_vegas_area.img and click Zoom to Layer.

You cannot see the image due to a drawing priority set, so the default Imagery layer gets drawn
on top of the _vegas_area.img layer.

Copyright © 1995-2010 Esri. All rights reserved.

97



3D Analyst Tutorial

« Untithed - Arciabe

Fie Edt  Vew Bookmeks  Seection  Gecproressng  Clstomie  Windows  Hep
BN QOB ED » 0/ 5852
BEEL

El @ Sobe layers
' Flnating layws
E = Draped lapers
= B s _vegus_stripimg

Y-

@ Distance: 25,361 Kiomebers

MEAdE& +2 e x ""¢EJGEE}GI?EMFHWNME o & 8o = |

2. Click and hold las_vegas_area.img and drag it so it is above the Imagery layer.

A black line indicates where the layer will be placed.

E @ dqlobe layers
% Floating layers
Bl = Draped layers
=] las_wegas_strip.img
RiaB
.Red: Band_1
[ sreen: Band_z
.Blue: Band 3 |
[ Boundaries and Places '
O Transportation
Imagery

= las_weqas_area.img |—°
RGE

.Red: Band_1
[ areen: Band_z
Mciue: Band_z
= -:b,‘ Elervation layers
Elervation (30m)
Elervation {90/ 1km)

3. Release the mouse pointer to drop the layer in its new position.

Now, you can see las_vegas_area.img in the center of the view.
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BEEE
El @ ok lavers
! Flosting laers
= = Draped layers
= B has_vegu_sirip g
[
Mrst Bad s
B Greer Band 2
Weis: a3

Navigating in Globe mode

ArcGlobe has two viewing modes: Global and Surface. Global mode allows you to navigate your data in the
realm of the whole globe and sets the camera target to the center of the globe. Surface mode lets you work
with your data at a lower elevation, allows additional perspective viewing characteristics, and sets the
camera target on the surface of the globe. You'll learn how to navigate in Global mode first, then in Surface
mode.

|+@$‘10|%I§ﬂlﬂlk

Na\.!gate Globe/Surface
Mavigation Mode

The Navigate tool is active when you start ArcGlobe. You can see the names of other tools on the Tools
toolbar by hovering the pointer over the tool.

Steps:
1. Click the Full Extent button.

@]~ & O[O 3] 8 = | &

The globe displays at full extent.

2. Click the globe, slowly drag up and to the right, then release the mouse pointer.
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The globe rotates, and the view angle lowers so you gain a different vantage point.

3. Right-click and drag down.

The pointer changes to the Zoom In/Out pointer, and the view zooms in on the globe. To zoom
out, right-click the globe and drag up.

4. Click Full Extent .
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Turning on the Spin toolbar

You can use the Spin toolbar to automatically spin the globe clockwise or counterclockwise at any speed

you wish.
Steps:
1. Right-click the menu area and click Spin.
Standard
Tools

30 Effects

30 Editor

Animation

Globe 30 Graphics
krML
Publisher

| Spin | °

Tracking Analyst

The Spin toolbar appears as an undocked toolbar.
Using the Spin tools

Steps:
1. Click the Spin Clockwise button.

The globe continuously spins clockwise around the z-axis. You can change the speed at which it
spins.

2. Click the top arrow on the Speed text box to increase the rate at which the globe spins.

Viewer:IMain Wiemer j Speed:|2.UUUUDEI :ﬁ D &

Continued clicks will incrementally increase the spin rate. You can also type in a value. Click the
bottom arrow to decrease the rate.

3. Click the Stop button to stop the globe from spinning.

You can also press ESC to stop the globe from spinning.

Finding places on the globe

If you have an Internet connection, you can find world locations by using the ESRI Online Place Finder in
the Find dialog box.

Steps:
1. Click the Find button.
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I A TEAEAE XSl

Click the Locations tab.
Click the Choose a locator drop-down list and click World Places (ArcGIS Online).
Type Las Vegas in the Place Name text box.

Click Find.

o o » 0N

Right-click Las Vegas, Nevada, United States, and click Create Bookmark.

2] x|
Choose a locator; S |
|World Mlaces {ArcGIS Online) =] ﬂ
- j Mew Search |

9

[ Optons. | Show Standardzation | [~ Show all candidates Cancel |

Right-click & row to show context menu
Loc_name | Score | Mame | Rank | Match_add | Descr -
Flace_Mame 53 LazVegas 7 Las Yeoas LazYenas. Nevada. United States e
Flace_Mame 53 LazVegas 18 -8 Flash Shate
Place_Mame 53 LasVegas 20 P
Flace_MName 53 LasVegas 28 *, Zoom To anta
Flace_Name 53 LasVegas 28 Ly Pan To oro, b
Flace_Mame 53 LasVegas 29 Hog
Face lame 53 Laveon 20 - —
Flace_MName 53 LasVegas 29 ® AddPoink ela, |
Flace_MName 53 LasVega: 29 - . A0,
Place_Mame 53 LazVegas 29 1#r Acd Labeled Paint atino.
Flace_Mame 53 LazVegas 29 LJ Add Callout oite [
Place_MName 53 Laz'vegas 29 antar
F'Ece Mame 53 LasWeass 29 [2 Add to My Places cre,
< [ Manage My Places.., E

20 abjedts found L Add as Network Analysis Cbiect &

7. Right-click Las Vegas, Nevada, United States, and click Zoom To.

Copyright © 1995-2010 Esri. All rights reserved.

102



3D Analyst Tutorial

! Find

Featurss Locations |

Choose a locator:

‘Wiorld Places (ArcGIS Online)

PlaceM ame:

[ Options.. | Show Standardzation |

I Show all candidates

Find

Mew Search

 fiLk

Right-click a row o show contest menw

Cancel |.—°

Loc_nafme | Scare | Mame

| Rark | Match_adde | Deser

-

Place_Mame 53
Place_Mame 53
Place_Mame 53
Place_Mame 53
Place_Mame 52
Flace_Mame 52
Flace_Mame 53
Flacs_Mame 53
Flace_Mame 53
Flace_Mame 53
Flace_Mame 53
Place_Name 53

F'Eoe Name 53
a4

20 objects found

Las Vegas
Las Vepas
Las Wegas
Las Yegas
Las Yegas
Las Vegas
Las Vegas
Las Vegas
Las Vegas
Las VYegas
Laz Yegas
Laz Yegas
Las Veoas

BEEREREEEEERY

LasVegas Las Wegas, Nevada, United States s

State
=3
anta

G- Flash

" pan To

Lh Create Bookmark
@ Add Paink

2, Add Labeled Point
L Add Callout

oro,
ritiog

Lesal, __|
oha, |
S0,
i,
orte [

[ add to My Places

F-:l Manage My Flaces...

8. Click Cancel to close the Find dialog box.

The Find tool is an easy way of locating almost any place in the world. Use it to locate points of interest,

then use bookmarks to save perspectives of these places.

Now that you're zoomed close to the globe surface, you'll learn how to navigate in Surface mode.

Navigating in Surface mode

When you zoom in close to your data, you can switch to Surface mode to make your navigation apply more
correctly to your new environment. Switching to Surface mode places the camera target on the globe

antar
ucre, =
3

y

surface and gives you a sense of 3D perspective while you navigate your data.

Steps:

1. Right-click las_vegas_strip.img in the table of contents and click Zoom To Layer.

The display zooms to the well known "Strip" area of Las Vegas.
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B @ Globe layers
%)/ Floating layers

«f Draped layers

RGE Y
.Red: Band_1 ¥ Remove
.Green: Band_2 2 Refresh
.Blue: Band_3 |
=1 las_vegas_area.img i@:  Generate Data Cache...
RGE Redefine Layer
Mred: Band_t B Open attribute Tabi
en Attribuke Table
.Green: Band_2 P
. Blus: Band_3 |’ Zoom To Layer
1 Bourdaries and Piac Wisible Distance Range
O Transportation
- O Imagery Data
[ <% Elevation layers <> save is Layer File...
Elevation (30m) & i Laver Pack
Elevation (90 1k B4 Croate Laysr Packags. .
[ Propertiss...

The point you clicked is moved to the center of the display.

Copyright © 1995-2010 Esri. All rights reserved.

104



3D Analyst Tutorial

Centering on a target sets a target on the globe surface and switches to Surface mode.

3. Press CTRL and right-click the center of the roof of the Monte Carlo building again.
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The target is centered, and the display is zoomed to it.
4. Click the Navigate button.
5. Click the bottom of the display and slowly drag up.

An on-screen icon is displayed to help locate the new axis point.

Py

The globe rotates, and the viewing angle lowers. The horizon becomes visible with a light blue
background, and you view the globe in a new perspective.

6. Click the Full Extent button to return the globe to its full extent position.

Setting preferences

You can modify the way ArcGlobe functions at both the application and globe levels. First, you'll explore
some application-level options.

Steps:
1. Click the Customize menu and click ArcGlobe Options.

Customize | Windows  Help
Toolbars 3
Extensions...

Add-In Managet...

Customize Made...

Skyle Manager,..

Arcilobe Options. .. |"_°
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The ArcGlobe Options dialog box is where you set application level preferences. The settings

will be preserved in all instances of ArcGlobe.

2. Click the General tab.

3. Check Animate viewer when using tools and commands.

Fiaster ]

Compression | Dredanih Lapers
o— Generl | DisplaCache | Mestages Levelof Datail |

¥ Immediakely add deta Srartup Seript:

™ Load last map ar startup | msritechiaplll GettingStartedWindaw

“Hlew Laver visibiity
W Mgke newdy added layers visible by defact

~Animate Tooks ard Comenarnds

o—-ﬁ Animate viswaer when using tools and commands

. Fast

Full Wew Observer Position

Latitusde:

{45.000
Longituds:
{50,000

Alttadie

{5779, 787

Use Current Pasition Restore Dafaul l

~Mouse Wheel, Navigate Toal, and Zoom InjGut Tool

Poll Forward | Drag Lp: " ZgomsIn % Zooms Oub
30 Graphics Tools
¥ Keep drawing tools active after drawing graphic
ok | conce | goow |

This option shows smooth transitions from one view to the next when you use tools that change
your perspective. This will be the standard behavior every time you start ArcGlobe until you turn

off the option.

4. Click OK to close the dialog box and apply the setting.

5. Click Bookmarks and click Las Vegas.

Bookmarks | Selection
|:|E| Create,..

F—j, Manage. ..

| Las Vegas | o

The display moves to the Las Vegas bookmark in a smooth, animated transition. Next, you'll

examine a document-level option.
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Setting a document-level option

Steps:

1. Double-click Globe Layers in the table of contents.

Table of Contents

::ldv

S Floating layers
[=1 =.f Draped layers

2. Click the Background tab.

3. Click the Sky color drop-down arrow and click a color of the morning or evening sky.

Globe Properties

General  Backoround |5|.l1 Pasition | Transformations |

Mode: |I'ransiti0nd color ¥ i
Space calor: B .l

Transition Zone
Upper limit (km):

300
Loser lirnit (k)

100

Sky color:
[ Mo Color =
EnvironmentSetting 1 M O OO D000 WM E
I Fog OO0ONOCEEEDE
meﬂmDEDEDIIIHDIE”M
B EEEENEEN
B[ EEEEEEEEEEEN
"T111II11T 1
I Useasdefadking - ) ) [ ol (0 00 L W
OODOCENEENEE| |
EDNEEEEEEEE
EEENEEEEECOO0
mEcoooooooom|
OnoO0EOD00OEE
0
Mare Colors, ..

Sky color is the color of the background when you zoom in close to your globe as defined by the
lower limit of the transition zone.

4. Click OK.
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Globe Properties

General Background ISun F'ositionl Transfolmationsl

Mode: ITransitionaI colar ‘I
Space colar: . -

Transition Zone
Upper lirmit (k)

300
Lower limit (k)

100

Sk colar:

—Environment Sektings

I” Eog
[v atmosphetic halo

v Stars

Advanced, ., |

- Use as default in all new documents

Restore Defaults |

Ok

Cancel Apply |

If you switch to Surface mode and lower the viewing angle, you'll notice the background color

changing to the color you indicated.

In this exercise, you learned how to differentiate between ArcGlobe layer types, navigate in Global and
Surface modes, find places, and set some application and globe properties. Now that you've learned some
fundamentals, you can begin to explore other areas of ArcGlobe. In the next exercise, you'll learn how to use

data as different layer categories.
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Exercise 7: ArcGlobe layer classification

ArcGlobe classifies layers into three types to help you manage them: Complexity:

levation, draped, and floating. In thi i "Il learn how to use th seanner
elevation, draped, and floating. In this exercise, you'll learn how to use the S
classifications to help layers provide the right information to your documents. Tl e SEiidEe

. . . . . Data Path:
This exercise assumes that you are using default online layers, which See Copying the tutorial data
i i Goal:
require an Internet connection. Differentiate the ArcGlobe layer types:
. i i Draped, Floating and Elevation, and set

If you need to use the system-supplied, coarse layers installed with properties to improve their display

ArcGlobe, open the default document where you have installed ArcGlobe,
for example, C:\Program Files\ArcGIS\Desktop10.0\ArcGlobeData. Set the
default layers options, which you learned in exercise 6, to Use my choice of default layers and take a snapshot

of the current document.

Elevation layers provide height information to the globe surface. You'll use rasters with height source
information to provide topography to the surface of the globe and make it look more realistic.

Steps:
1. Start ArcGlobe by clicking Start > All Programs > ArcGIS > ArcGlobe 10.

If you have ArcGlobe already open from a previous exercise, simply click the New Globe File [
button to create a new globe surface.

NELEIE X|o o b | EI[EEE T $e r?

I
e

2. Inthe ArcGlobe-Getting Started dialog box, click Browse and set the default geodatabase path
to D:\3DAnalyst\3D_Default.gdb, if it is not already.

3. If prompted, click No to close the Save changes to Untitled ArcGlobe document warning. If you
are continuing from exercise 6, you do not need to save the previous exercise's results.

ArcGlobe E2
': Save changes to Untitled?
= If not saved some layer caches will be lost,
Yes T | Cancel

o

ArcGlobe starts, and its default layers are loaded.

4. Click the List By Type button in the table of contents to show the default layer classifications.

5. Right-click Globe layers, point to Add Data, then click Add elevation data.
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<o Floating [ &dd Data ¥ | <3 Add Floating Data..,
= % Draped | %;9 Mew Group Layer =4 Add Draped Data...
O Boun ki
O Trar| 2 33 4dd Elevation Data, ., |.—
" Ima Turn All Layers On
[=] <% Elervatio
) Turn All Layers OFF
Ele i
Elew Select all Layers

3

P Globe Properties...

This indicates that you want to add a specific type of data to that layer category.
6. Navigate to the location of the Exercise7 folder.

7. Select sw_usa_grid.

8. Click Add.

Add elevation data

Look in: |EExercise? b j 4 fay L3 | EE | £4 | By

Narne: I sw_usa_grid Add
Show of type:  [al fikers listed. =l Cancel |

The raster is added to the elevation category and will be used as a source of elevation for the

globe surface.

Adding draped layers

Draped layers are placed on the globe surface and use any elevation data present to show base heights.
Next, you'll add images that will be draped on the globe surface in the area you added elevation data.

Steps:
1. Right-click Globe layers, point to Add Data, then click Add draped data.
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= Floating [ Add Data 4 | %) Add Floating Data,.,
[=] =.f Draped | &;g Mew Group Laver |\3 Add Draped Data. .. |.—°
O Boun -
00 Tran & <% pdd Elevation Data,..
. Ima Turn All Layers On
[=] <% Elervatio
' Turn Al Layers OFF
Ele E
Elew Select all Layers
3
P Globe Properties...

Layers you now add will follow the globe surface.

2. Click angelus oaks.tif, press CTRL, then click socal_mmosaic.sid.
Add draped data
Loak. in: IE Exercise? j 4 fup L3 |

angelus oaks ki

, *Continent. lyr

|

Ed|world30,shp

Mame: | angelus oaks. tif; socal_mmasaic, sid "_o
Show of bype: IGIobe supported Datasets and Layers j Cancel |

Both layers are selected.
3. Click Add.

If prompted with Create pyramids for angelus oak.tif message box, click Yes to create pyramids
for rapid display at varying resolutions.

Create pyramids for angelus oaks.tif {7071 = 7071}

Thiz raster data source does not have pyramids. Pyramids allow for rapid display at
vaming resolutions,

Pyramid building may take a few moments.
Would pou like to create pyramidz?

Help | Mo | Cancel |

I~ Use my choice and do not show this dialog in the future.

Close the Geographic Coordinate Systems Warning message box. The data will be projected
to ArcGlobe's currently set Geographic Coordinate System.
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Geographic Coordinate Systems Warning K E

The following data sources use a geographic coordinate system that is different From
the one used by the globe vou are adding the data into:

Daka Source | Geographic Coordinate Syskem |
angelus oaks.tif GICS_Morth_american_1983

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems,

You can use this butkon to specify or modify the Tramefarmiakans, .
transformation(s) used by this globe: =

‘ou can also use the Transformations tab on the Globe Properties dialog after wou
have added the data into the globe.

[ Don't warn me again in this session

r Don't wearn me again ever

4. Right-click angelus oaks.tif and click Zoom To Layer.

Table of Contents

-0 &

E @ sclobe layers
! Floating layers
= Draped lavers
O Boundaries any [F] Copy

x

=

O Transportation
Imnagery
= socal_mmosaig

Remave

Refresh

RGE i} Generate Data Cache...
. Red:  Ban Redefine Layer 4
. Green: Ban

. Blue: Eand E Cpen Attribute Table

4 ,I“'.. . =
= Elevation layers L Zoom ToLayer | o
Elevation (30
Elevatian (30 Visible Distance Range 3

sw_usa_grid Daka »

f * Save fs Laver File,..

"; *  Create Laver Package...

[ Properties...

The display zooms to the extent of the layer. A few moments will pass before the layer is shown at
full resolution as the on-demand cache is built. Once the cache is built, you'll be able to revisit the

area and display the layer quickly.

5. Click and hold the socal_mmosaic.sid layer and drag it so it is just above the Imagery layer in the
table of contents.

A black line indicates where the layer will be placed.

6. Release the mouse pointer to drop the layer in its new position.
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E @ dclobe layers
% Floating layers
Bl = Draped layers

angelus oaks, HF ) o
[0 Boundaries and Flaces '
O Transportation
Imagery
= socal_rmmosaic.sid |-—°
RiaB
.Red: Band_1
[ sreen: Band_z
.Blue: Band_3
= ,,-'_} Eleration lavers
Elervation (30m)
Elevation (90m; 1km)
sw_usa_grid

The socal_mmosaic imagery is being displayed on top of the Imagery layer due to its higher
drawing priority

= Untithed - Arcihobe

Fie Edt  Vew EBookmaks Selecion  Gecprcessng  Customize  Windows  Help
D& @@ x| =~ ‘n"ff;l@ﬂ@il‘:l:ﬂ 7 | Laver [ Boundaries and Places 1o » 80 WS
et ED @/ B AL L 9D

# B argeus caks t¥
=g ]
FeisE
Wr=t B
[ oo Band 2
Mek= mend 2
O Beuncharies and Places
[ Tranepartaton
B8 Tmagery
= i Pevabion layers
B Ehation {30}
Bl Elervaticn (Samitim)
B om_sa grid

@ Distance: 4.0 Kilomsbers. -

Setting a target to initiate Surface mode

Steps:
1. Press CTRL and click the middle of the display.
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You've initiated Surface mode and set a target at the location on the globe surface where you
clicked.

2. Click the bottom of the display and slowly drag up.

The globe surface you created becomes discernible as you investigate the imagery you added.

3. Click the Full Extent button to return the display to the original view.
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Adding floating layers

Floating layers are layers that float independently of the globe surface. Next, you'll add a raster as a floating
layer and set it to elevations not connected with the globe surface.

Steps:
1. Right-click Globe layers, point to Add Data, then click Add Floating Data.

<) Floating [ Add Data » || AddFloating Data... : o
o %aped ! w7 Mew Group Layer = Add Draped Data...
Bour 3
=] .

O Tran "= <% add Elevation Data,..

Ima Turn All Layers On
=l <% Elevatio

! Turn All Layers OFF
Eler. b
Elev Select All Layers

H

P Globe Properties...

2. Click 03_99x10k.

03_99x10k is a raster showing average annual ozone concentration for 1999 in California.
3. Click Add.

Add floating data

Laok in: IE Exercise?

# angelus oaks bF
# Conkinent, lyr
| cantinent shp
: 0ok
*Ocean Background. lyr
ocal_mmosaic,sid
w_Usa_grid
| warlda0,.shp

Hame: [o3_oomiok .._e

Shaw of type: IGIobe supported Datasets and Layers j Cancel

The layer is added to the floating category.

Close the Geographic Coordinate Systems Warning dialog box. The data will be projected to
ArcGlobe's currently set Geographic Coordinate System.
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Steps:

o > 0D

Geographic Coordinate Systems Warning K E

The following data sources use a geographic coordinate system that is different From
the one used by the globe vou are adding the data into:

Daka Source | Geographic Coordinate Syskem |
03_99x10k GCS_Clarke_1866

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems,

You can use this butkon to specify or modify the Tramefarmiakans, .
transformation(s) used by this globe: =

‘ou can also use the Transformations tab on the Globe Properties dialog after wou
have added the data into the globe.

[ Don't warn me again in this session
r Don't wearn me again ever

Right-click 03_99x10k and click Properties.

L:‘. &@)

& | X2 &
El @ alobe lavers @ il
= <7 Floating layvers X Remove
=] e Refresh
HT;ILU:ES 4 i2:  Generate Data Cache...
Redefine Laver »
Lawe 1 -35 J
= = Draped layers [ Zoom ToLayer
angelus oa Wisible Distance Range »
= socal_mmas Data 5
RGE

Save As Laver File. ..

‘u;) Create Layer Package...

||'ﬁ" Properties, ., |l—°

Click the Elevation tab.

Click Floating on a custom surface.

Click the drop-down arrow and click sw_usa_grid.

Type 5000 in the Add a constant elevation offset in meters text box.

Copyright © 1995-2010 Esri. All rights reserved.

117



3D Analyst Tutorial

Layer Properties
Globe General | Souce | Extent | Display | Symbology | Globe Display Elevation | Cache |
[ This layer provides elevation vahues to the globe surface

rElevation from surfaces
" Draped on the globe surface

[ Floating without & surface

o—*ﬁ' Floatireg on a cushom surface: | °
Elevation values provided by this layer ﬂ EI ﬂ

Elevation values provided by this layer

— Eleya| Elevation (30m)
P Elevation (20m/ 1km
*

€ Use elevation values n the layer

Factor to convert layer eleyation vakues ko meters: |C.J5t.;m =11 1.0000

 Use constant walue or expression;:

E =T

~Layer offsat &
Add a constant elevation offset in meters: | Tsoon
]

ITI Cancel Apply

6. Click the Symbology tab.
7. Select the red to blue color ramp from the Color Ramp drop-down arrow.

8. Check Invert.
This inverts the color ramp so that high values will be displayed as red, low values as blue.
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Layer Properties

Globe General | Sowce | Extent | Display Symbology | Glabe Display | Elevation | Cache |

Shiow: -
Uinique Valuss stretch along a color ramp Impart.., |
Classified r

Discrate Colar | — e &I

41148 [ high: 3411.48

: -3828.89  ||ow: -3920.89
| cobrgone: [
| I Display Backgraund Valus: | o

I use hilshade effect = |1

Stretch
Tyge: |Standard Deviations =] Estoreme.
L o
I Apphy Gamma Strekch: 1 LI

[ ok | camen Bpoly

9. Click OK.

You've set the raster to use its own values as a source of base heights, offset those heights 5,000
meters from the globe surface, and symbolized the concentration values with color. Next, you'll

take a look at how this appears in the display and set a vertical exaggeration to accentuate the
elevation.

Setting a vertical exaggeration factor for floating layers

Steps:
1. Right-click 03_99x10k and click Zoom To Layer.
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%808

E @ clobe layers

Yalue
™ High : 3

[l < Floating layers @
S| mw;

x

~

L=

Lot -5

=l = Draped lavers |

Copy
Remove

Refresh

Generate Data Cache. .,

angelus oa
= socal_rnrmo

RGE
BWred: &
.Green: Bl
.Blue: B{ &7

[ Boundaries | 4p°
O Transportat[:r\
Imnagery

Redefine Lawver 3

) Zoom To Layer | .—°
Wisible Distance Range 3
Dakta 3

Save As Laver File, ..

Create Laver Package. ..

Properties. ..

= <% Elevation layers

The layer is displayed in the view.

+ Untithed - AreGlabe
Fle Edt View EBookmerds Selecion  Geoprocessng  Customize  Windows  Help
NDe2d&idax o ¢ D EEEE0 e | e st mrue af)

AfLwBE

F-enoBE= k0
 ratic of contents
E]*:0 8

E @ Gobe layars
= Flaslting lirrirs

Low ; -3520.89
= =l Draged lapwrs
3 B argehus caks of

= B socal_mmosaic. sid

O Trasportation
Pl imagery
= ' Barvation Laers
FA mevaticn (30m)
B Ehevation | ikn)
B sm_en ard

5]

L

i
i Distance: $00.472 kionoters y

=] E3

WS

|wmsg] o]

2. Click the Navigation Mode button to change the mode to Surface navigation.

3. Click the bottom of the display and slowly drag the mouse pointer up.
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This allows you to see the effect of changing the vertical exaggeration.

4. Double-click Globe layers.

=] 03_99x10k

5. Click the General tab.

6. Select or type a value of 10 for vertical exaggeration Of floating layers.
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Globe Properties

General | Background | Sun F'ositionl Transformalionsl

Description:
=]
=
—Yertical Exaggeration
Of globe surface: I Mone 'I
OF Floating layers: Mone A
1]
0.1
0.5
Maone
Globe display units: 1.5
2
E— o
[~ Enable Animated Rotation
When you use the Mavigation kool to rotate the scene, hold down
the left mouse button, drag in the direction you want the scene to
rotate, and release the mouse button while the scene is moving,
—Show Globe Tips
[ Latitude & Longitude [~ Elevation

(u]. I Catcel Apply

The floating layer will be exaggerated by a factor of 10.
7. Click OK.

Examine the floating layer you created. You'll see a 3D raster showing average ozone
concentrations in California in 1999. The layer floats above the state of California and is a surface
that is different from the terrain below. Applying 3D raster layer transparency is useful for
overlapping data such as terrain or aerial photography, and a pollution raster as shown here.
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In this exercise, you learned how to differentiate layer types in ArcGlobe, saw the effect they have on the
globe, and set properties to improve their display. Explore the Exercise7.3dd globe document in the Exercise7
folder to discover additional ways to enhance your globe documents. The document contains layers saved

with custom settings, bookmarks, globe lighting, and animation tracks.
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Exercise 8: Creating and using a terrain dataset

A terrain dataset is a multiresolution TIN-based surface derived from Complexity:
. . Intermediate
measurements stored in one or more feature classes in a geodatabase.

Data Requirement:
Installed with software

In this exercise, you will use geoprocessing tools to load surface data into a Data Path:
geodatabase, construct a terrain dataset, and use the terrain inside ArcMap . S‘Te Copying the tutorial data
oal:
and ArcGlobe. Use lidar data to construct a terrain

dataset

In this scenario, you have lidar points and photogrammetric breaklines stored in two separate ASCII text
files. This data will be used to construct your terrain dataset. To accomplish this, you need to import them
into feature classes that reside in a feature dataset. The terrain will be generated in the same location as the
source data.

You've been provided with a file geodatabase with a feature dataset. It contains two polygon feature
classes: one is for lakes, the other to delineate the study area. The initial step will be to import the two ASCII
files into the feature dataset as feature classes: one feature class will delineate the photogrammetric
breaklines, while the other feature class will contain the lidar points.

Steps:
1. Start ArcCatalog by clicking Start > All Programs > ArcGIS > ArcCatalog 10.

I License Manager (2.x)  »
I ArcalS Desktop Help  »
I Pythan 2.6 »
IT) Accessories w’f ArcCatalog 10 _o
i Arccls 4 = ArcGIS Administrator
@ Arcalobe 10
Log OFf E Shut Down
Q ArcMap 10
Iif.'5tart @ ArcScene 10

all Programs

2. Click Customize > Extensions.
The Extensions dialog box opens.

Verify the 3D Analyst option is enabled. If it's not, check it and close the dialog box.
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Extensions K B3

Select the extenzions you want to uze.

Geostatistical Analyst
Metwork Analyst
Publisher
Schematics

Spatial Analyst
Tracking Analyst

Description;

30 Analpst 10,0
Copyright ©1993-20010 ESRI Inc. All Rights Reserved

Provides tools for surface modeling and 30 visualization.

About E stensions |

3. Inthe Catalog Tree, navigate to the Exercise8 folder and double-click terrain.gdb to open the
geodatabase.

4. Double-click the topography feature dataset.

T ArcCatalog - Arcinfo - D:\3DAnalyst) Exercised terrain.gdb’ topography

. Fle = Edit~ Wiew = Go+ Geoprocessing = Customize = ‘Windows = Help +

pletm B x HEERQEEED Y QN0 «+ 0/

‘Location: |D' \EDAnalyst\E serciseB\enain gdb\opogiaphy =l
2@
Catahog Tree Contents IPmigwl Desuiplianl
= = L
el Lo
- P ﬁ‘ £ dy . @tana_cl'p_pdy File Geodatabase Feature Class
ermsE @lopo_lmaterjcw File Geodatabase Feature Class

& ] Exercise2
# £ Exercise3
B [ Exerciced
[# ] Exercised
¥ E5 Exercises
5 [ Exercise?
El & Exerdses
= L terrain.gdb

o0

B 8 30_Default.odb
# & Tookoxes
= ﬁ Database Servers
[ [3 Database Connections
2} la’j GIS Servers
& E3 Tracking Connections
[ 3 Coordnate Systems

y:

5. Inthe Catalog Tree, navigate to the 3D Analyst toolbox by expanding Toolboxes > System
Toolboxes > 3D Analyst Tools.
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To expand a toolboxes means clicking the plus sign next to the name. It will expand to view the
toolbox's contents.

6. Expand the Conversion toolset, then From File tools, then double-click the ASCII 3D to Feature
Class tool.

The ASCII 3D to feature class geoprocessing tool dialog box opens.

£ Exercise? ‘|

El B3 Exercised
= |3 terraingdb
ﬁ topography
3 Exercises
| 3 30 Defaule.qdb
= ﬁ Toolboxes
My Toolboxes
= System Toolboxes
=] @ 30 Analyst Tools.thix o
2 3D Features
= & Conversion
% From Feature Class
= %: Fram File
8 =11 =D o Feature Class
"'\\ Import 30 Files
#, LandML ta TIN
#., LAS to Multipaink
J-\\ Paint File: Infarmation
&: From Raster
% From Terrain LI

Next, you'll convert the ASCII points from a simple text file in XYZ format into a multipoint feature
class. These points only define surface geometry, and the attributes only contain x-, y-, and z-
values. A multipoint feature class stores one point per line, and the coordinates are separated by
spaces. Since there is no attribution associated with these points, dedicating a database row for
each is wasteful and inefficient. Instead, you'll combine them into multipoints. A multipoint can
store many points per shape or row, saving storage space and improving read-write performance.

o

7. Inthe ASCII 3D to Feature Class tool, make sure the Browse for drop-down list is set to Files.

8. Click the Browse button next to the Input field, navigate to the Exercise8 folder, and choose the
masspoints.xyz file as input.
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9.
10.

11.
12.

13.

Input -

Browse for: IFlcs =] o

i <——Q
D\ 30nalystiEercisedimasspaints. xyz ﬂ

X
i
3

Input Filz Format

Qutput Feature Class

I D4 3DAnalyst|Exercicedberrain. gdbitopographyitopo_mass_points = | o=
Cutput Feature Class Type

lhr'ULT[PCI]NT ﬂ__
Z Factor (optonal)

Input Coordinate System (optional)
| |
Average Point ing (optiona

10
Fis Suffix: {optional)

o ééé

=

Cancal Environments. ., | Show Help 22> |

Make sure Input File Format is set to XYZ.
Click the Browse button for the Output Feature Class and navigate to the topography feature

dataset.

Name the output feature class topo_mass_points and save it inside the topography feature
dataset.

If it is not done already, set the Output Feature Class Type to MULTIPOINT.
Type inside the text box for Average Point Spacing and set the value to 10.

The point spacing represents the average distance between measurement points. Sometimes this
is referred to as nominal point spacing. This is given in the x,y units of the data.

The average point spacing option is only available when the Output Feature Class Type
parameter is set to MULTIPOINT. It facilitates the clustering of points so that each output
multipoint is made from points that are relatively close to one another.

Accept all other defaults and click OK to execute the geoprocessing tool.

In the next step, you'll use the same ASCII 3D to Feature Class tool to import the ASCII breakline
data.

Breaklines are linear features, such as roads and water body shorelines, that need to be
represented on the surface. The breaklines are provided in the 3-D GENERATE format—an ASCII
format similar to XYZ but more appropriate for line and polygon data.

You can find a detailed description of the GENERATE format in the desktop help. To find it, click
the Learn more about link located at the top of the help page for the ASCII 3D to Feature Class
tool.
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14. Double-click ASCII 3D to Feature Class to open the geoprocessing tool.
15. Make sure the Browse for drop-down list is set to Files.
16. Click the Browse button and choose the breaklines.lin file as input.

17. Set the Input File Format to GENERATE.

*, ASCIT 30 bo Feature Class 9 [=] E3
Input 2l

Browese for: IFIcs 3

| @

D\ 30dinadystiExercisedbreakines.in ﬂ
X
i
3

Input File Format

| cenerare = '__e
Qutput Feature Class
I [ 30analyst|Exercised|berrain. gdbltopographyitono_break_lines é '__0

Qutput Feature Class Type
|FoLvme =] —t—
Z Factor (optional)
Tnput Coordinate System {optional)
[ I<i
Average Pank Spacing (optional)
File Suffix (optionaly
Dieximal separator (optional)
| cecimaL_pomr = |

=
| Cancel Erviranments. . | Show Help >> I

g

18. Click the Browse button for the Output Feature Class and browse to the topography feature
dataset. Name the output feature class topo_break_lines.

19. Set the Output Feature Class Type to POLYLINE.
20. Click OK to execute the geoprocessing tool.

You will now preview to confirm that the breaklines have been created correctly.
21. Click to select the topo_break_lines feature class in the catalog tree.

22. Click the Preview tab to view the breakline data.
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22

-:Ar((atalnn - ArcInfo - DA 3DAnalyst' Exercises terrain.g db'\ topography'\topo_break_lines

: File~ Edt= View~ Go= Geoprocessng = Customize = ‘Windows = Help =

"7 topo_mass_points
= topo_water _paly
& [ Exercised
@ | # 30_Defsul.gdb
el E@ Tracking Cornections
= & Toolboxes
& & My Tooboxes
=[] System Toolbowes
=) @ 30 Analyst Tools.thx
& @ 30 Features
= & Conversion
B &s From Feature Class
= & From File

# ASCI 3D ko Feature

il EE B x| EHEESQECDRO Y QN0 e @
 Location: |D.\@Anulysl\l':mcisuﬂ'\lunaingdb\tupug’auhﬂu Eeeak_lines j
B sl
_ ContentsPrevie | Descipion |
# [ Exercise? - —
=] I:_l Exerrised ..H!, e —
= ]erranqdh " "'
= Eﬂtnpugraohv BT k\' ( “‘/,
.@ltupu dlpjd',- e - . _.' LT

L

Irmpork 30 Files -
-
K —— LlJ

A

23. Make sure the Preview type is set to Geography. The preview should resemble the breakline
data displayed in the above image.

Now you've loaded the mass points and breaklines from which a terrain dataset will be built. The lidar points

came in XYZ format and the photogrammetric lines in 3-D GENERATE format. Both are ASCII formats for
simple 3D data and are read using the same tool, ASCII 3D to Feature Class.

|=. Note: + If you need to process a large collection of lidar points, consider using
the LAS format instead of XYZ. LAS is an industry-standard format for
lidar data. It's more efficient because it's binary. It also has more
information stored in the file about the data.

» There's a separate tool to import LAS format files, LAS to Multipoint,

that's located in the same toolset as the ASCII 3D to Feature Class
tool.

Building a terrain dataset from features

Next, you will use the New Terrain wizard in ArcCatalog to define and build a terrain dataset.

Steps:
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1.

2.

In ArcCatalog, right-click the topography feature dataset, point to New, and select Terrain from

the context menu.

=l B3 Exercises
= | # terrain.gdb

£ Exercise? A|

£ Exerrised
|_# 30_Default.gdb
= Toolboxes
My Toolboxes
= @ Swstem Toolboxes
= m 30 Analyst Tools.th

Terrains are located in feature datasets. Terrains, and the feature classes used to build them,
must reside at the same location. One benefit of using the feature dataset as a container is that it
ensures that all the data used to build a terrain has the same spatial reference. In an SDE
database, it's also the organizational level at which data gets registered as versioned for editing.

= T 3
|E| topao_L r| |
@ tapa_dli Imparkt 3
()] topo_m. Export 4
IE' topa_ws

Compress File Geodatabase...

Uncompress File Geodatabase. ..

Add Global IDs...

[“" Properties..,

Feature Class...

Relationship Class. ..

& B | ) a0

Terrain... ||_°

Taopalogy. ..
Parcel Fabric...

Geometric Metwork. .,

In the New Terrain dialog box, accept the default name for the terrain dataset.

3. Click Select All to check all the feature classes that are in the feature dataset.

New Terrain ﬂ

Choose kerrain charackeristics,

Enter a name for your kerrain:

I topography_Terrain

Select the feature casses that will participate in the terrain:

Eltopo_mass;oints
topo_break_lines
topo_clip _poly

topo_water _poly

4

Approximate point spacing:

10

average distance between points in Feet

Select All F—_o
Clear all |

< Back I Mext = I Cancel

4. Setthe Approximate point spacing to 10.
5. Click Next.

You will next indicate how each feature class will contribute to the terrain.

6. Click the Advanced button to expand the list of columns.
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New Terrain K E

Select Feature Class characteristics,

Each data source has some settings to indicate how it should be used to build the terrain, Use the
drop-down menus in the table below to choose elevation source and surface bvpe.

Choose the options For a Feature class by clicking in each column:

Feature Class | Height Source | SFTvpe |
Eltopo_massgoints Shape mass paoints
topa_break_lines Shape hard line
topo_clip_poly <hone = soft clip
topo_water _poly SPOT soft line

Advanced >b|'—_°
< Back I Mext = I Cancel |

7. Set the Surface Feature Type (SFType) to hard line for the topo_water_poly feature class.

The features of the topo_water_poly feature class should be incorporated into the surface as hard
lines.

New Terrain 7| x|

Select Feature Class charackeristics,

Each data source has some settings to indicate how it should be used ta build the terrain. Use the
drop-down menus in the table below to choose elevation source and surface bvpe.

Choose the options For a Feature class by clicking in each column:

Feature Class | Height Source | SFType | CErYiEw
Eltopo_massgoints Shape mass points Yes
topo_break_lines Shape hard line Mo
topao_clip_poly <Mone= soft clip Yes
topo_water_poly SPOT hard line j fes
Mass Eoints o
soft line
hard clip
saft clip
1 | hard erase _’I
soft erase
Freserve Embedded Felds. .. hard replace << Mormal |
soft replace
hard walue Fil
soft walue Fil

< Back I Mext = I Cancel |

Since the mass points and breaklines have z-values, which will be used to define the terrain
surface, the height source for them is set to Shape. This means that z comes from the shape
geometry.

The topo_clip_poly feature class contains a 2D polygon. It defines the horizontal extent of the
surface and minimizes interpolation artifacts around the surface perimeter.

Copyright © 1995-2010 Esri. All rights reserved. 131



3D Analyst Tutorial

Clip polygons work best when they're smaller than the extent of the data that is being used to
provide z-values. The water polygons are represented by 2D geometry but have the height
attribute SPOT. Each polygon can have its own height, but that height is constant. For lakes, this
is fine, since they're flat. With this data, there are no measurements inside the lake boundaries
that contradict the lake SPOT values, so you can add the boundaries as breaklines; otherwise,
they'd be added as replacement polygons to ensure that their areas get flattened.

Everything but the breaklines are used for the terrain's overview representation. The overview is a
generalized representation of the terrain, similar to a vector-based thumbnail. The breaklines are
too detailed for the overview, but all the other information is needed to produce a reasonable
looking overview.

8. Click Next to determine the terrain pyramid type.

Terrain pyramids are used to create multiresolution surfaces. They're similar to raster pyramids in concept
(that is, coarser pyramids are used for display at smaller scales to improve display performance), but there
are differences. The most significant are that they're composed of vector based measurements and they can
be used for analysis as well as display.

Two types of pyramids can be used to build a terrain dataset: z-tolerance and window size.

Z-tolerance pyramiding thins points to produce surfaces that are within an approximate vertical accuracy
relative to the full-resolution data.

The window size pyramid type thins points for each pyramid level by partitioning the data into equal areas
(windows) and selecting just one or two points from each area as representatives. Selection is based on one
of the following criteria: the minimum, maximum, mean, or both the minimum and maximum z-value.

Steps:

1. Click the radio button next to the Z-tolerance pyramid type.
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New Terrain 7 <]
Select pyramid tvpe.
Determine the pyramid type used ko build the pyramid levels of the terrain dataset,
" Window Size
Paint selection method: IZ e ﬂ
Secondary thinming method: INDne ﬂ
Secondary thinning threshold: I 1
% Back I Mesxt = I Cancel

The z-tolerance pyramid type is defined using two factors: z-tolerance and reference scale.

The z-tolerance of an individual pyramid level represents its approximate vertical accuracy relative
to the full-resolution data. The reference scale of a pyramid level defines the display scale at

which it becomes active.

Click Next to define the terrain pyramid levels.

Click Add four times. This populates the table for you to customize the properties.

Manually reset the values for Z Tolerance and Maximum Scale by clicking the values inside

each column. Use the values specified in the following graphic.
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New Terrain K B

Create terrain pyramid properties,

Generate the properties for each pyramid level within wour terrain.

Terrain Pyramid Levels Calculate Pyramid Properties |
Mo, | Z Tolerance | [ azimum Sca_le Add |i——°
1 1 2500
z 2.5 10000 Remaove |
3 5 25000 1
4 1a 50000 I Remowe All |

' ©

Resolution Bounds Setking. ..

< Back I Mext = I Cancel

© o
Using these settings, the full-resolution data is used in map displays up to a scale of 1:2,500.
Between display scales of 1:2,500 and 1:10,000, only the data necessary to achieve an
approximate vertical tolerance of 1.0, relative to the full-resolution data, is used. Between
1:10,000 and 1:25,000, a tolerance of 2.5 is used. Between 1:25,000 and 1:50,000, a tolerance of
5 is used. For any scale smaller than that, a tolerance of 10 is used.

Tolerances and scales used to define a terrain pyramid need to be specified based on application
requirements. One approach is to mimic the accuracy requirements of a contour map series. A
generally accepted rule is that contours should be accurate to within one-half of their interval. For
example, if a 1:24,000 scale map within your study area uses a 5-foot contour interval, then the
vertical accuracy should be 2.5 units RMSE. Base the pyramid on the scales and contour intervals
appropriate for a map series of the terrain.

While breakline vertices are used where needed through all pyramid levels, the actual line
enforcement can be restricted to occur in a subset of these levels. For example, road curbsides
need not be enforced as triangle edges in a terrain at scales smaller than 1:24,000. You control
enforcement via the Pyramid Bounds dialog box.

5. Click the Resolution Bounds Setting button to open the Pyramid Resolution Bounds dialog
box.

6. Setthe Max Z Tolerance for the topo_break_lines feature class to 1. Accept the defaults for all
others.
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Pyramid Resolution Bounds B2

Each breakline data source can participate in one or mare resalutions, specified through
lowerfupper bounds. Bath the lower bound and the upper baund are inclusive, Classes
representing the same warld abjects should have the same group id.

Specify the options for a feature class by clicking in each column:

Feature Class | Group | Min £ Tolerance | Max £ Tolera, ..

topo_break_lines z i 1 j

tapo_clip_poly 3 i] 0

topo_waterjoly 4 0 - o
2.5
5
10

In the Pyramid Resolution Bounds dialog box, z-tolerances indicate at which pyramid levels the
enforcement is to take place. Using the given values, the breaklines will be enforced for pyramid
levels with z-tolerances >= 0 and <= 1.0. This translates into the breaklines being enforced only at
scales larger than 1:10,000. The water and clip polygons are enforced through all scales. This
ensures the data boundary is always correct and water bodies remain flat.

7. Click OK to dismiss the Pyramid Resolution Bounds dialog box.
8. Click Next to reach the summary panel.
Review your settings.

9. Click Finish.
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10. You're now asked if you want to build the terrain. Click Yes to initiate the terrain build process.

New Terrain

Summaty of terrain settings,

Terrain name: topography _Terrain

Paink spacing: 10

Feature Class settings:
Feature Class | Height Source | SFTvpe | Civeryisi | -
El topo_mass_poinks Shape mass poinks Yes
topo_break_lines Shape hard line Mo -
topo_clip_poly <Mone = saft clip Yes -
=1 . ' _—— i s ..
< _'l_I

Z Tolerance Pyramid Settings:

o, | Z Tolerance TMaximum Scale
1 1 2500

2 2.5 10000

3] 5 25000

4 10 50000

< Back I Einish I

Cancel

Create Terrain E

The new terrain has been created. Would you like to build it now?

il |

When the terrain build process is complete, the new terrain is added to the Catalog Tree inside
the feature dataset. Right-clicking the new terrain dataset will expose the properties. You can

preview the terrain dataset in ArcCatalog.

3 Exercise? ‘|

El B3 Exercised
= |3 terraingdb J
= ﬁ topography

= topo_break_lines
=) topo_clip_poly
I‘-__‘] topo_mass_points
[ topo_water_poly
@ topography_Terrain

£ Exercised

|3 30_Default.odb -
4| B

Viewing a terrain in ArcMap

Now that you have created a terrain dataset, adding it as a layer in ArcMap can be used to conduct further
visualization and analysis. You can turn it on and off in the table of contents. As well, it has a Layer
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Properties dialog box to control display parameters. The layer properties Symbology tab is identical to TIN

layers.

Steps:

1.

From ArcCatalog, click the Launch ArcMap button on the Standard toolbar to start the

application.

In the ArcMap - Getting Started dialog box, click Browse and set the default geodatabase path

to D:\3DAnalyst\3D_Default.gdb.

This location will be used for output spatial data generated in the tutorial exercises.

3. Click OK to close the Getting Started dialog box.

Once ArcMap opens, you can close ArcCatalog.

4. Click the Catalog tab to open the Catalog window, navigate to topography_Terrain from the
Exercise8 folder, drag it into the map view, then release the mouse button.

S Unkitled - ArcMap

File Edit Vew Bookmarks Insert Selecton Geoprocessing  Cusbomize ‘Windows  Help

IR ECTE Y m— (A= LalF 2T

=3
SRR sk JHH

izll—“ S &3

= = | -

= Layers

Ll

= A& 3 E

ERIERR

G- @ -l

M= 3

Location; |78 tapogrephy_Terran

= &l Folder Connections
Bl 3 O:\20Rnalyst
= [ Exerosel
® [ Exerosez
= [ Exeroses
= [ Exerosed
= [ Exeroses
® [ Exeroses
= [ Exerose?
= [ exeroses
= L # terran.gdb
= 20 topography

TN

=] ropo_chp_poly

&)

=] topo_break_lnes

] topo_mass_points
&) ropo_water_poly

Mamsx:  topogiaphy_Temrain
Ty File Geodatabase Terrain

topography Terain]

T72.727 996.212 Urknown Lirits

p

The terrain draws in the map view, and the topography layer is automatically added into the table

of contents.
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. Untitled - ArcMap |=10O0] x]

File Edit Vew Bookmarks Insert Selecton Geoprocessing  Cusbomize ‘Windows  Help

DEad& AR x| > b~ 3 Al =0l
Qe MQ i« E-O @/ BIINASS TR
Table OF Conbarks
E‘J (e R 0|
El & Layers
Slcal oooo iy _Tervain |
* Cremrvies Tarraim
Edga byps
~— Saft Edge
== Hard Edge
Elevation
1731689 - 1927.8
1535979 - 1731689
I 1340068 - 1535979
I 1044.157 - 13490.068
246,247 - 144,157
I 752,336 - 948,247
556425 - 752,336
(1360514 - 556,425
1164604 - 360,514

T ]

IDIE

E469961.017 1960567936 Feet -

The terrain will retrieve measurements from the database for the pyramid level associated with the
current display scale. The measurements are triangulated on the fly and drawn to the screen.
When going from coarser pyramid levels to more detailed levels, only the additional
measurements needed to get to the higher-detail pyramid level are retrieved and added to the

triangulation.

5. Zoom in on the display.
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4 S

Note how the vertical tolerance associated with the current display is listed in the map's table of

contents.

Edge type
— Soft Edge
— Hard Edge

Elervation

1731.589 -

I 945,247 -

I 556,425 -
360,514 -
164,604 -

6. Zoom to the full extent of the layer by clicking the Full Extent button from the Tools toolbar.

Note that Overview Terrain is listed in the table of contents.
The terrain overview is the coarsest representation of the terrain. It's coarser than the lowest level
of detail (LOD) pyramid specified when the terrain was defined.

The overview is used by default when the layer is zoomed out to full extent or beyond. This is
used to speed up rendering. Use of the overview representation can be turned on and off from the
Display tab of the terrain's Layer Properties dialog box. You can also apply a point limit from this

tab.

1535.979 -
I 1340.065 -
I 1144.157 -
1144,157
0 752,336 - 948.247
752,336
556,425
360.514

1927.8

1731.889
1535.979
1340068
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The use of a point limit tells the terrain layer to further downgrade its display resolution if the
current environment (that is, display extent, scale, and pyramid definition) would require too many
measurement points. This helps maintain display performance at the cost of not always honoring
the terrain's original pyramid display definition. When the resolution has been downgraded, an
asterisk is displayed next to the terrain layer's name.

7. Double-click the terrain layer to open the Layer Properties dialog box and click the Display tab.

8. Change the point limit from 800000 to 125000 and click OK to close the Layer Properties
dialog box.

Layer Properties

Generall Sourcel Symbology  Display |Anal_l,lsis|

—Rendering Preference

& Use default drawing behavior

¥ Use gverview when zoomed ko Ful

" plways use resolution: IOverview j
v apply point lirmit: Im
™ Lock surface [ Mainkain surface

[~ shaow MapTips (uses primary display field)
[ Display terrain resalution in table of contents

v Scale symboals when a reference scale is set

Transparenk: I 0 %

ITI Cancel | Apply |

9. From the map display, zoom in and out, then pan around.

The display should be consistently fast, because the layer is adjusting which pyramid levels get
used to keep the point count below the 125000 limit.
Using the interactive surface analysis tools in ArcMap

Now you'll use the 3D Interactive tools to complete some surface analysis.

Steps:

1. Make sure the 3D Analyst extension is enabled in ArcMap by clicking Customize, then
Extensions.

2. Click Customize and Toolbars to add the 3D Analyst toolbar, if it is not already displayed. The
terrain is displayed in the Layer list on the toolbar.

30 Anakysk = | Layer: I"?’*Jtopography_Terrain LI.':"" Sl = = bv @ @
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If you aren't zoomed in far enough, the tools on the toolbar are disabled. By default, they're only
enabled when the terrain is displayed at full resolution. Based on how the terrain's pyramid was
defined, this will occur at display scales of 1:2,500 or larger.

You can enable the tools at lower resolutions from the Analysis tab of the terrain's Layer
Properties dialog box. When you enable the tools at LODs lower than full resolution, the accuracy
is also decreased. Interactive tools always operate at the current display resolution. This is useful
if the full-resolution terrain is oversampled for the requirements of the analysis.

3. Double-click the terrain layer to open the terrain Layer Properties dialog box and click the
Analysis tab.

4. Set the resolution threshold for the 3D Analyst tools to 1.000000 from the drop-down menu.

© o

Layer Propetrties ﬂ

Generall Sourcel Symbolog_l,ll Digplay »’-‘meﬁysis |

Enable 300 Analpst toolbar tools when terain iz displayed at the IW

specified resolution or better:

ITI Cancel Apply

©
5. Click OK.

6. Zoom in on the terrain until the display scale is larger than 1:10, 000.
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The 3D Analyst interactive tools on the 3D Analyst toolbar should now be enabled.
Now you'll conduct a line-of-sight analysis on the surface.

7. Click the Create Line of Sight . button.

8. Setthe Observer offset to 5 and the Target offset to 2.

Line OF Sight E

Set options below as desired, then click the
observer point and the target paint on the map.

Observer offset: I 5 ' Z units .

Target offset: | z 1 Z units

[ apply curvature and refraction correction

The line of sight will be calculated to show what is visible from the perspective of an observer five
meters tall to a target two meters high.

9. Click on the south slope of the mountain in the upper-left part of the terrain (the observer point),
drag the line to the lower-right part, then release the mouse button (the target point).
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10.

11.
12.

The line of sight is calculated. The green segments show areas that are visible from the observer
point; the red segments are hidden from the observer.

Click the x in the upper right corner to close the Line of Sight dialog box and press DEL to
delete the graphic from the view.

Line OF Sight HE @

Set options below as desired, then dlick the
observer point and the target point on the map.

Observer offset: I 5 Z units
Target offset; I z Z units

[ apply curvature and refraction correckion

Now you'll interpolate a 3D line on the surface.
Click the Interpolate Line = button.

Digitize the first point in the left center of the view, drag the line to the upper-right corner to
create the second point, then drag toward to the lower-right corner. Double-click to create the
last point and stop digitizing.

The resulting graphic line will automatically be selected.

A selected 3D polyline enables the Create Profile Graph tool.
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A profile along a line with two segments is created.

13. Click the Profile Graph Tool |- button to graph the 3D line.

The profile graph is created.

Profile Graph Title

G600

550 \

500 \ A

450 \ / \

o)\ [\ r

S R N A
N/ N/

T T T T T T
a 300 1,000 1300 2000 0 2500 3,000
Frofile Graph Subtitle

14. Click the x in the upper right corner to close the Profile Graph Title dialog box and press DEL to
delete the graphic from the view.
Rasterize a terrain using a geoprocessing tool

Terrain datasets can be rasterized based on any extent, cell size, and vertical tolerance. You can choose
between linear and natural neighbor interpolators. A natural neighbor interpolation method generally
produces higher-quality results but at the expense of processing time. Rasterization is performed using the
Terrain to Raster geoprocessing tool.

Steps:
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1. From the Catalog window, expand Toolboxes, click System Toolboxes, then click the 3D
Analyst Tools toolbox.

2. Navigate to the Conversion toolset, then the From Terrain tools, and double-click the Terrain to
Raster geoprocessing tool.

c->ela|iE-lal

Location: I"\ Terrain to Raster j
= Toolboxes ;I
@ My Toolboxes
= @ System Toolboxes
= @ 30 Analyst Tools, thex o
%: 3D Features
= %: Conversion
& From Feature Class
%: From File
%: From Raster
= &: From Terrain

‘{\% Terrain to Paints
’% Terrain to Raster o
"\ Terrain ta TIN

& From TIN
‘,\ Layer 30 ko Feature Class ;l

3. Choose the topography_Terrain in the Input Terrain drop-down list.
4. Set the other values to match the graphic below.

Type CELLSIZE 10 in the Sampling Distance drop-down list.

s, Terrain to Raster M=k
I ——

Inpuk Terrain

I topography_Terrain LI Bq o

Cutpuk Raster

I [:y30danalysth 30 _Default, gdbiterrain_grd
Cutput Data Type (optional)

| FLoaT

Method {optional)

I MATURAL _MEIGHEORS

Sampling Distance {optional)

[ CELLSTZE 10

Pwrarnid Level Resolution {optional)

(e Ll b 1l |8
B

Ok I Cancel Enviranments. .. | Show Help = > |

5. Click OK to execute the geoprocessing tool
Keeping the Output Data Type as FLOAT will preserve vertical precision.

Changing the interpolation Method to NATURAL_NEIGHBORS will take a little longer than
LINEAR, but it adds some smoothness everywhere except across hard breaklines where sharp
discontinuities are supposed to occur.

Setting an explicit Sampling Distance lets you know exactly what the output cell size will be.
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6.

Since this terrain dataset was made with a z-tolerance pyramid type, the pyramid resolution
represents the z-tolerance of the desired pyramid level. In this terrain, the pyramid level with a
resolution of 1.0 has the breaklines enabled.

This surface will be somewhat generalized relative to the full-resolution data, but not by much, and
this process will run faster because it's using a thinned version of the data.

Click Full Extent once the geoprocessing tool has completed to view the results. Turn off the
topography_Terrain layers.

Wiew Foolmarks  Irsert  Selction  Geopeocessing  Custorize  Windows  Help

TN T EIE TS o 11,11 T N

{ofierm- s normznetmm

0 Analyst = | Laper [+ topography_terran ] i hi 2 | s - | D | B

IZ‘J‘,H =

=l = Layers

et [ topography_Temain

* Overvew Terran

Edge typ=

— soft Edge

— Hard Edige
Elewation
1731859 - 19273

.umsal ||::|=':3EI|

W 948,247 - 144,157

B 752 - Gel e

W 556,425 - 752.336
360,514 - 556425
164,604 - 260514

EE-IEE

BASST22.TEA 1960701 640 Past v

Generate a hillshade using a geoprocessing tool

To see the morphology of the derived raster surface, generate a hillshade image. A hillshade representation
of a surface can greatly enhance the visualization of a surface for analysis or graphical display, especially
when utilizing the transparency setting.

Steps:
1.

2.

From the Catalog window, expand Toolboxes and click System Toolboxes, then click the 3D
Analyst Tools toolbox.

Navigate to the Raster Surface toolset and double-click the Hillshade tool.
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Catalog
-y @ E e e
Locakion: Ix\ Hillshads j
= ﬁ Swstem Toolboxes ;I
= & 30 Analyst Tools.tbx o
% 3D Features

%: Conversion
%: Functional Surface
& Raster Inkerpolation
% Raster Math
% Raster Reclass
= %: Raster Surface
‘r\ Aspeck
@r% Cankaur
‘r\ Contour List
“r\ Contour with Barriers
ar\ Curvature

£, cutjFil
'r\ Hillshade - o
& -

4| | *

3. Choose the terrain_grd in the Input raster drop-down list.

4. Confirm that all other values match the graphic below.

“ Hillshade =] 3

Inpuk raster

I terrain_grd LI = |I—
Cutput raster
I [:y30danalystl 30 _Default.gdbiHillsha_terr1 qu

Azimuth {optional)
| 315
Altitude {optional) [ _°

| 45

[ Model shadows [optional)

Z Factor {optional)

=
1| | B

OF;, | Cancel Environments, ., | Show Help == |

5. Click OK to execute the tool and examine the resulting hillshade layer.
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& Untitled - ArcMap
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Using a terrain as an elevation layer in ArcGlobe

Terrain datasets can be used in ArcGlobe as either elevation or draped layers, contributing to the definition

of the globe surface.

Steps:

1.

From ArcMap, click the Launch ArcGlobe @ button on the 3D Analyst toolbar to start the

application.

In the ArcGlobe - Getting Started window, make sure the default geodatabase path is set to

D:\3DAnalyst\3D_Default.gdb.

This location will be used for output spatial data generated in the tutorial exercises.

3. Click OK to close the Getting Started dialog box.

4. Close ArcMap. It is no longer needed for the rest of the exercise.

5. From the Catalog window, navigate to topography_Terrain from the Exercise8 folder, drag it into

ArcGlobe starts.

the 3D view of ArcGlobe, then release the pointer.
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B Elwation (30mf 1k

B topa_dep_paly
opo_Teass_poinks

# Bl Hllsha_torrl
# 8l tovvan_gd
% ] Exarciun
# 30 _Defauk. geh
# W Toobasues =]

Hame:  BOpography_T earin
Tygm  Filn Geodatabaze Tensn

Destarce: SE50.321 Kikonebers

If prompted, close the Geographic Coordinate Systems Warning message box.

The data will be projected to the ArcGlobe program’s currently set Geographic Coordinate
Systems.

Geographic Coordinate Systems Warning K E

The Following data sources use a geographic coordinate system that is different From
the one used by the data frame you are adding the data into:

Daka Source | Geographic Coordinate Syskem |
topography_Terrain GCS_Morth_american_19583

alignment and accuracy problems may arise unless there is a correct transformation
between gengraphic coordinate systems,

‘fou can use this button to specify or modify the B emm——
transformation(s) used by this data frame: =

The Transformations dialog can also be accessed from the Data Frame Properties
dialog's Coordinate Systems tab after vou have added the data,

[ Don't watn me again in this session
" Don't warn me again ever

O

The terrain dataset is automatically added as an elevation source in the table of contents of

ArcGlobe. It will not be visible if it is used as an elevation surface to drape additional surfaces on.

From the Catalog window, navigate to 3D_Default.gdb and click the geodatabase.

In the panel underneath the Catalog's tree view, select the contents of the geodatabase by
holding the SHIFT key. HillSha_terr1 and terrain_grd are selected.

Drag both selected layers into the 3D view of ArcGlobe, then release the pointer.
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E I
G o lmd|E- e |y

Loy [ 20 Tefokod 5] |8

= Eal Fokder Conrmctiorn. -

. -
+ §B Hawa e

= B rereain_grd

10. An Add Data Wizard dialog box appears for terrain_grd. Click Finish to use the rasterized
terrain as an image source.

Add Data Wizard : terrain_grd K E

—Laver Type
This layer can be used as an image or as an elevation source,

& Use this layer as image source

The |aver will be draped on the globe surface,

" Use this layer as elevation source

The |aver will provide surface height values for other lavers,

[~ Disable wizard Cancel

11. A dialog box may appear requesting to build raster pyramids. Click Yes.

Create pyramids for Hillsha_terrl (2374 ® 2374)

Thiz raster data source does not have pyramids. Pyramids allow for rapid display at
vaming resolutions,

Pyramid building may take a few moments.
Would pou like to create pyramidz?

=53 Mo Cancel

Help |

I~ Use my choice and do not show thig dialog in the future.

©

12. An Add Data Wizard dialog box appears for HillSha_terr1. Click Finish to use hillshade raster
as an image source.
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13. Click and drag the Imagery layer until a black line appears after the hillshade indicating the new

Add Data Wizard : HillSha_terrl

—Laver Type
This layer can be used as an image or as an elevation source,

& Use this layer as image source

The |aver will be draped on the globe surface,

" Use this layer as elevation source

The |aver will provide surface height values for other lavers,

[~ Disable wizard

Cancel

If prompted, close the Geographic Coordinate Systems Warning message box.

Geographic Coordinate Systems Warning K E

The following data sources use a geographic coordinate system that is different From
the one used by the data frame wou are adding the data into:

Data Source | Geographic Coordinate Swstem |
Hillsha_terr1 GCS_Morth_american_1953
terrain_grd GICS_Morth_american_1983

Alignment and accuracy problems may arise unless there is a correct transFormation
between geographic coordinate systems.

You can use this butkon to specify or modify the TremefarmietEms, .
transformation(s) used by this data Frame: =

The Transformations dislog can also be accessed from the Data Frame Properties
dialog's Coordinate Systems tab after vou have added the data.

[ Don't warn me again in this session
r Don't warn me again ever

The hillshade raster and rasterized terrain layers are automatically added into the table of

contents as draped layers.

location. Release the mouse once this line appears.
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14. Right-click the rasterized terrain and click Properties.

E @ clobe layers

<= Floating layers
Bl = Draped layers
[ Boundaries and Places
O Transportation

=] kerrain_grd
Yalue

High : 1927.4

Low 155,21

=] Hillsha_terr1

walue
High : 254

Lowe: 0

| @

m
B

¥ Elewation lavers

topography_Terrain
Elervation (30m)
Elesation (90m; 1km)

]
.';s

E @ dlobe layers

<o Floating layers
= Draped layers

O Boundaries and Places

O Transportation

= terrain_grd
walue
High : 19,

Low : 15

=] Hillsha_terr

Yalue
High : 25

Lowe: 0

Imagery
¥ Elevation layers

topography | i

@ ) X [

]

<>

Copy
Remave

Refresh

Generate Data Cache. ..

Redefine Layer

Zoom To Laver

Visible Distance Range
Daka

Save As Layer File..,

Create Laver Package. ..

Elesation (3 |g
Elesation (A=

Properties...

15. Click the Symbology tab.
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15

Layer Properties

Globe Genersl | Sowce | Extent | Display Symbology | Glabe Display | Elevation | Cache |

Showe:
iU valoss *uur.h values along a color ramp Tmport... |

Classified
Calar Value  Label Labeling |
1927.48 IHIlj'n:l‘BZ?.4B

Discrate Calar

158372 f1ow : 158.372

[ use hillshade effect = |1

Stretch
Type: [Standard Deviations x| istograms...

[Tk ] camce | apob

16. Click the Display tab.

17. Assign a transparency setting of 50%.
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16

Layer Properties

l | Source | Evtent Disps |

18

18. Click OK to close the Layer Properties dialog box.

19. Zoom in to the rasterized terrain and navigate around.
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Pl Ede  Wew Dockmarks  Selction  Geoprocesong  Customae  Wincoms  Halp
DgE&taax o0 & E0ETE 0 387 5 me et R < YN Y [ - |
EE"Q?IGWE.&.O,J@II“ 5T m
Tebi o 0

wy | o
barts

B tepagrashy_Terman
& Bwrvation (3m)
B Baration ik

The hillshade raster can be seen through the rasterized terrain using this transparency setting,
revealing a 3D morphological surface of the terrain dataset.

Optimizing display settings in ArcGlobe

For high-quality display, you can do several things. Go to the Cache tab on the terrain's Layer Properties
dialog box and uncheck the option to compress to 16 bits. This will eliminate the possibility of the surface
geometry looking stair-stepped when zoomed in very close.
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Layer Properties K B
Globe General I Source I Symbology | Display | Analyziz I Elevation Cache |

Status:  This laver is cached on demand using the source 20 cache
Location: CiiDocuments and SettingsiApplication Data\ESRIYLocal CacheshGlobeCache
Raster data

[ Use lossy spatial compression:

IJpeg vI Quality:  Low ._J— High

| JCompress pixel value range bo 16 bits
r—Raster resolution

Increase the minimurn cell size bo reduce the cache size,

Source cell size: 0 mekers
inimum cell size: I 1 meters

r—Cache usage and removal options

r Do not use a disk cache

Remowe completely the cached data when

[ sStorage space is nesded
[™ Exiting the application or removing the layer
Ta preserve cached data, save either the layer or document,
fdvanced. .. |
(u]. I Cancel | Apply |

You can also set both the draped layers to use bilinear renderers. These will draw a smoother picture. Also,
the hillshade raster should not use any stretch. The default, using standard deviations, is not appropriate for

this data.
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Layer Properties K3
Globe General | Source | Evtent Display | Symbology | Globe Display | Fields | Joins & Relates | Elevation | Cache |
[ Shews Map Tips (uses primary display Field)
[~ Display raster resolution in table of contents
I~ Alow interactive display For Effects toolbar
Fesample during display using:
—Crtharectification
Contras: 0% I~ Orthorectification using elevation
Brightness: 0 % & Corstent elavation: |u
Trapsparency: | 0 % 1 DEM |® terrain_grd _:J 2:]
r~Elevation adjustment
Display Quality | 7 fackor: I—
Toarse  Medium Nermal R i
.j 7 ofFsst: I”—
Gesid; ~
[ ok ] camen | apew |

As an alternative to viewing draped rasters derived from the terrain dataset, you can add the terrain directly

as a draped layer.

To do this, right-click Globe layers from the table of contents, point to Add Data, click Add Draped Data,

then choose the terrain.

« Unditled - ArcGlobe

Fle Ed  Vew Bockmads  Selection Geoproceseng  Customis  Wirdows  Help

EL ETEY FEIREIE Al =] = == o e i L R T e 0 R

IR (K=l

EE?*QO% FE ke DFE

— Zoft Edge
— Hard Eclge

Ebevalion
s w19
5w ame- 1700
1340068 - 1535979
1144157 - 1290088
W saad47 - 1144157
[ 7z 36, - e AT
s 45 - Ter s,
3514 - 554425
Ut - 300514

H ¥ teran_gd

walue
g Hohi 1T 4

“Loss: 158,28

Distanos 0,413 Klometers

[emos ]| [Eommo &
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In this exercise, you have been introduced to terrain dataset concepts. You used geoprocessing tools to load
lidar points and photogrammetric breaklines into feature classes residing in a feature dataset. Then, with the
surface data in a feature dataset, you constructed a terrain dataset using the terrain wizard in ArcCatalog. You
then conducted some analysis on the terrain surface inside ArcMap and ArcGlobe.
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Exercise 9: Creating a realistic 3D view

Imagine that you are an urban planner and are interested in constructing a Complexity:
. . . Intermediate

realistic 3D model of a neighborhood. The staff of the planning and Data Requirement:
transportation departments has created GIS datasets for the building Tl e SEiidEe

. . . . Data Path:
footprints, streetlights, trees, and sample vehicles for this area. You also See Copying the tutorial data

i i i Goal:
have imagery of the area, and an architect has supplied a set of Use 3D symbology and 3D graphics tools
photorealistic bUI|d|ng models. to transform 2D feature datasets into

realistic looking 3D data models
You want to combine the GIS data with the image and the building models in
ArcGlobe to develop a realistic urban model. This model will help decision
makers visualize proposed buildings and their associated views. Such models can also be used to study
spatial awareness or to simulate urban features, landscapes, landmarks, or tourist attractions for students or
tourists.

This is an advanced exercise illustrating how to use 3D symbology and 3D graphics tools to create a realistic-
looking view of a study area in London.

Steps:
1. Start ArcGlobe by clicking Start > All Programs > ArcGIS > ArcGlobe 10.

2. On the ArcGlobe - Getting Started dialog box, click Browse and set the globe's default
geodatabase path to D:\3DAnalyst\3D_Default.gdb

This location will be used for output spatial data generated in the tutorial exercises.

3. Next, on the ArcGlobe - Getting Started dialog box, click Existing Scenes > Browse for more .

 ArcGlobe - Getting Started
Open existing globe or make new globe using a tamplate

S Fisting Globes
o_ =
New Globes

\-u o WL P ¢

NI R S O
The Open dialog box appears.
4. Navigate to the Exercise9 folder.

5. Double-click the London_Start ArcGlobe document.
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Laok in; I@ Exercized j Q ¥ 3 [

|70 x]

GeoDatabase

[~ Open az read-only

File name: ILDndon_Stalt j Open I
Files of type: IArcGIobe Documents ‘I Cancel |

4

The ArcGlobe document contains high-resolution images (courtesy of DigitalGlobe QuickBird),
one 3D feature dataset symbolized with tree symbols, and one 3D textured multipatch dataset

representing the buildings in the study area.

« London_Start.3dd - ArcGlobe
File Edt ‘iew Bookmarks Selection Custombze  Windows  Help

Ot ES Bx|0o ¢ EEEEE O A2 Ly

[Fl~-eMQ % EE @ 7/E K2 %EE

Elf:.al:

H @ Globe layers
Foatng layers
s [J] Tress
J Craped layers
1 2] uldngs

Boundaries and Places
B Transportaton

# [ Holborn.jo2
Imagery

S Bevation layers

6. Click File and click Save As.

ﬁ‘ Edit  Wiew Bookmarks Selection  Geoproce

[ mew ChrlH

% Open.. Chrlo

@ Save Chrl+s

| Save As... -—’—o
Save A Copy...

7. Type London for the name of the globe document.

Copyright © 1995-2010 Esri. All rights reserved.

160



3D Analyst Tutorial

7] x|

Save jh; I@ Enercized j € = -

File name: ILondon j Save F
15 | Save as bupe: Archlobe m Cancel |
A

8. Click Save.

Setting the visible distance range of a layer

You can optimize the performance of an ArcGlobe document by setting an appropriate visibility distance for
each layer. Specifying the visibility distance range lets you control when a layer becomes visible as you
zoom in or out. You can either set the minimum and maximum distance for an entire layer, or you can base
the layer visibility on individual tile distances.

The checked box beside the Buildings layer is unavailable in the table of contents. This means the display
currently exceeds the layer's maximum visibility distance. You will change the maximum visibility distance
for a couple of other layers later in this exercise.

Steps:
1. In the table of contents, right-click the Holborn.jp2 layer and click Properties.

Table of Contents rx

F]%:08
E @ clobe layers
=l =) Floating layers
[£] Trees
[ = Draped layers
[£] Buildings
Boundaries and Places
Transportation
Holborn, jp2)
Imagery
% Blevation layers

Copy
Remave

Refresh

) X [

.
]

L

Save As Layer File...

Create Layer Package. ..

2. Click the Globe General tab.

(2] ©

3. Click the Don't show layer when zoomed option.
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Layer Properties K E
o—ﬁlube General | Source | Extent | Display | Symbology | Globe Display | Elevation | Cache |
Laver hians: 1 Heforn. jp2 ¥ wisible
Pescnption: ;’
=
Credits: ; DigtaiGlobe QuickBird Imagery
- Distance Rarge:

Your can specify the range of distances this laver will be shown:
& Show layer at all distarces
=8 1+ Don't shew layer when zoomed:

Oukt beyond | fs {masdmuen distance}
I hevand ; 0 {minimiam diskance)

s ¥ Chisch visibility biassed on each te distance

1

Fazhire Bropaedies.., ]

ok | cwes | aoen

4. Type 5 in the Out beyond text box.
The units used for this distance are kilometers.

5. Check visibility based on each tile distance to enable distance visibility for discrete parts of
the layer.

This setting, although not enabled by default, further improves performance. When enabled,
discrete tiles of data appear visible when navigating near their layer's distance threshold.
6. Click OK.

The layer will be visible between the minimum and maximum distance.
7. Click Bookmarks and click City View.

File Edit Wiew | Bookmarks | Selection
|:|!] Create...

ﬁ Manage. ..

Globe Yiew

[ ity view | o

Bird Yigw

City Hall

Skreet Yiew

The display is now repositioned to the City View bookmark. All the datasets are now visible,
because you are within the visibility distance range of all layers at this scale.
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e - 1
File Edt  “iew Bockmarks Selection  Geoprocessing  Customize  Windows  Help

NS BB x| "o D EIEGEI}H!?ELQHI-‘vas ZioRBED P

I8 Brvation layers

A layer's visibility range can also be set according to current display distances. Right-click a layer
in the table of contents, point to Visible distance range, then use the Set Maximum Distance
and Set Minimum Distance commands to capture display distances.

Tips on allocating memory cache

Often, an ArcGlobe document that is performing poorly can be made interactive through a well-defined
memory cache. This is a specified amount of physical memory (RAM) dedicated for exclusive use by
ArcGlobe to improve performance. For optimum performance, the memory cache can be fine-tuned
according to the individual data types used. As this exercise uses many 3D textured objects and raster
images, your next step will be to allocate a greater percentage of the memory cache to improve handling of
these data types.

Steps:
1. Click the Customize menu and click ArcGlobe Options.

Customize | Windows Help
Toolbars 3

Extensions. ..

&dd-In Managet...

Custamize Mode. ..

Skyle Manager...

| ArcGlobe Options... |"_°

2. Click the Display Cache tab.
3. Click the Advanced button.
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Local Cache For 30 Globes ~
Size of memary cache:

Balance Current Lisage I

m e

Advanced... |

Currently used: 0.4MB
Clear eligbie layer caches...

¥ Use a disk cache to improve visualization speed

Maximum size: i:cn MB

Update usage |
|

OK Cancel

Each data type's current memory usage as an absolute value and as a percentage of its allocated
size is detailed in the text box and horizontal graph to the right of each item.

The total memory cache size is calculated as the sum of the individual data type settings. This
total cannot exceed the amount of physical memory (RAM) installed on your machine.
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Advanced Memory Cache Settings KB

Memory cache size 970

—Set usage limits per type
Limit (MB)  Current (MEB)

w | 00

Elevation :

|
Point features : | w | oo
Line features : I 10 | 0.0
Text: I 10 I 0.0
3D objects (geometry) : I—ID m -:l
30 objects (texture) : | w | 03 [
Images/rasterized : I 910 I 180.0 .:l
Total texture limit : I g7p  In systems with AGP graphics

cards, it should be kept below
the AGP aperture size.

Save as Defaults | Balance Current Usage |
Restore Defaults | Restore System Defaults |
OK. I Cancel |

°

If necessary, click the Balance Current Usage button to prevent the size of the memory cache
from exceeding your available physical memory (RAM).

The Balance Current Usage button will automatically balance the allocation of memory used for
each data type, based on the current memory usage of the document.

If you allocate a small amount of physical memory (RAM) to a particular data type and
subsequently create a document that makes extensive use of this data type, it will start paging the
data to disk well before physical memory is exhausted, leading to reduced performance.

You will utilize this tool after you have fully authored the 3D view and have interacted within it for a
while to ensure that the memory allocation applied best represents the kinds of data you have in
the document.

5. Click OK to close the Advanced Memory Cache Settings dialog box.
6. Click OK to close the Options dialog box.

To create 3D objects on your model, you will add some local data to the London area.

Steps:
1. Click the Add Data - button.

nnmmgm
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2. Navigate to the location of the Exercise9 tutorial data folder.

3. Open the Geodatabase folder and double-click the Lincolns.gdb geodatabase file.

4. Holding down the CTRL key, click the Building_Footprints, Street_Lights, and Vehicles feature
classes.

Holding down the CTRL key lets you select multiple items.

Add Data

Look in: IL:' Lincolns. gdb

Mame | Type

Street_Lights

11=2| Building_Footprints File Geodatabase Feature Class
@Buildings File Geodatabase Feature Class
File Geodatabase Feature Class
Filz Geodatabase Feature Class
File Geodatabase Feature Class

Name: IBuiIding_Foon:urints,' Street_Lights; Vehices

Show of type: IGIobe supported Datasets and Layers

5. Click Add.

A sequence of three Add Data Wizards will appear for each feature layer beginning with
Building_Footprints.

6. Click Don't show layer when zoomed to apply the distance visibility range.

7. Type 3 in the out beyond text box, and leave the in beyond text box set to the default value of

0.

Add Data Wizard : Building_Footprints

K E3

rTypical Scale

Select the typical scale at which this layer will be seen. This determines
how vector features are distributed in tiles.

Scales in the green range are recommended.

The cell size of the rasterization is : 0.013 Meters

r Visibility range
™ Show layer at all distances

s {* Don't show layer when zoomed:

out beyond : |3 Kilometers

in beyond : ID Kilometers

[~ Disable wizard = Bank I Mext = I

Cancel
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8. Click Finish.

9. Click Display features as 3D vectors when the Add Data Wizard appears for Street_Lights

layer.

Add Data Wizard : Street_Lights H
 Feature Option
Features can be displayed as a rasterized image or as vector data,
" Display features as a draped image
Rasterized features use cartographic symbols and drape on a surface.
o s {% Display features as 30 vectors:

Vectorized features can use 3D symbols and set their own height.

[~ Disable wizard = Back I Mext = I Firiish Cancel

10. Click Next.

11. Click Don't show layer when zoomed to apply the distance visibility range. Then type 1 and 0

in the distance range text boxes.

Add Data Wizard : Street_Lights

~ Typical Scale

Select the typical scale at which this layer will be seen. This determines
how vector features are distributed in tiles.

Scales in the green range are recommended.

City Block

1:610

r Visibility range
" Show layer at all distances

= {%" Don't show layer when zoomed:

out beyond : |1 Kilometers

in beyond : ICI Kilometers

[~ Disable wizard < Back I Next = I

Finish

Cancel

T
©

12. Click Next.
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13. Select the typical scale at which this layer will be seen in real-world units.

Add Data Wizard : Street_Lights 7| x|

- Symbal Size

Symbol sizes are originally expressed in points (pixels). For example, a line may have a 2 point line
thickness, In ArcGlobe, symbols can also be expressed in real world units (eg: meters).

e_" ¢ Display symbols in real world units:

Symbaols remain the same size in relation to the globe, If the real-world size is too small, the
features might not be visible from large distances. This is similar to setting a reference scale
in ArcMap.

Convert symbol point unit to: 1 |Meters j

" Display symbals in point units

Symbaols remain the same pixel size regardless of the viewing distance, The features will be
visible at all scales, though they may overlap each other.

[~ Disable wizard < Back I [exk = | Einish | Cancel

14. Click Finish.

15. Repeat steps 9 through 14 for the Vehicles layer.
If prompted, close the Geographic Coordinate Systems Warning message box. The data will
be projected to the ArcGlobe program's currently set Geographic Coordinate Systems.

Geographic Coordinate Systems Warning K E

The following data sources use a geographic coordinate system that is different from
the one used by the globe you are adding the data into:

Data Source | Geographic Coordinate System I

Building_Footprints GCS_0SGB_1936
Street_Lights GCS_OSGB_1936
Vehides GCS_0SGB_1936

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems,

You can use this button to spedfy or modify the ———hois
transformation(s) used by this globe: =

You can also use the Transformations tab on the Globe Properties dialog after you
have added the data into the globe,

[~ Don't warn me again in this session
r Don't warn me again ever

16. Click Bookmarks and click Bird View.

Now you can see all the layers you have added to the study area. The table of contents indicates
that these feature layers have been added as draped layers in the 3D view.
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« London.Sdd - AroGlobe

File Edt ‘iew Boockmarks Selection Geoprocessing  Customize  Veindows  Help

NpEd& +aax o0+ EEEREEE Fe? | Ly [F e

Fl~670 % 5 kO

[ B

R R

Extruding buildings

Features in a two-dimensional data source can be projected into a three-dimensional representation through
a process known as extrusion. A 2D building footprint, for example, can be extruded into a 3D block
representation of that building. In this exercise, you will extrude building polygons according to a height
value governed by the number of floors and average height per floor to create realistic 3D building shapes.

Steps:
1.

In the table of contents, right-click Building_Footprints layer and click Properties.

E @ Globe layers
El = Floating layers
[4] Trees
Bl = Draped layers
B [ vehides

¢

B [ Street_Lights

[SRERCLilding_Footprints @ Copy
[£] Buildings X Remove

Boundaries and Pl == Refresh

Transportation <> Save AsLayer File..,
[£] Holborn.jp2

Create Layer Package...

_ Imagery @ b 5
<% Elevation layers |H Properties... |

2. Click the Globe Extrusion tab.
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3. Check Extrude features in layer.

4. Click the Calculate Extrusion Expression button to open the Expression Builder dialog box.

Layer Properties E3

Globe General | Source | Selection | GlobeDisplay | Display | Symbology | Fields | Definibon Query |
Labels | Jons4Relstes | Bevaton | Cache | Time Giobe Bnsion | HTML Popup

o—'P Extrude features in layer. Extrusion turns points into vertical lines, lines into walls, |
&nd polgans into blocks, i

Extrusion value of expression, in meters:

0 = & °

»

Apply extrusion by:

|addinq it to each feature’s minimum height ﬂ

[T Do not draw battom face of extruded polygans

5. Click the attribute NUM_FLOORS to add it to the Expression text box.

6. Assuming that each floor has a height of 4 meters, you can calculate the height of each building
by multiplying the number of floors in each building by 4.

Set the expression to [NUM_FLOORS] * 4 to reflect the following graphic.
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7.
8. Click OK to close the Layer Properties dialog box.

Expression Builder KB
Fields Functions
© o 0 -
Shape_Length A ()
Shape_Area Cos ()
Exp ()
Fix ()
Int()
o =
Expression
o—-[NUM_FLOORS]*ﬂ 7 | 8 | 9 | / |
sl s | s| =]
v 2] 3] -}
o of .| +]|
Save Load... | oK | Cancel |
|

Click OK.

The 2D building footprint features are now extruded into 3D blocks.

Optionally, to increase performance, you can choose not to draw the bottom faces of extruded

polygons.

Navigate around the display to view your results.

¢ London. 3dd - ArcGlobe
File Edt  View Bockmarks Selection  Geoprocessing  Customize  Windows  Hebp

D& +aax >0 ¢ 2EEEED 5 ? |y
[#]-4M0% ED k@ 7E ML W@
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Symbolizing features

Steps:
1.

@ N

o &

6.

In the table of contents, right-click the Street_Lights layer and click Properties.
You can also open the Layer Properties dialog box by double-clicking the layer.
Click the Symbology tab.
Click Categories.
ArcGlobe automatically selects the Unique values option.
Click the Value Field drop-down arrow and click MODEL.
Click Add All Values.

This adds all unique values to the list. You could also have clicked the Add Values button to
choose specific Model values to display.

Labels | Jons&Relstes | Bevaton | Cache| | Tme |l Globe Exnsion HTML Fopup |
Globe General | Source | Selection | GiobeDisplay | Display  Symbolegy | Fields | Definition Query
Show:
Categories rValue Figld —————————] Color Ramp
e_— Unique values |MODEL [l ;]
- Unigue values, many
”ﬂi;'::mb*:h"! MODEL . [’ [ Court |
Charis +  cal other values> <all other values> 0
Multiple Attributes <Heading> MODEL 212
o sight13 stight13 71 o
o sght? stight 7 141 ﬂ
T TR | 3

Add Al Values | Addvalues. | Fieoc | Remove Al | advanced «|

[ ok | caced | apoy

Double-click the symbol for stight13.

°  stight?
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+ <l other values: <all other values: 0
<Heading> MODEL 212
L stight 13 stlght 13

stlght 7 141
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7. Inthe Symbol Selector dialog box, click the Style References.

Symbol Selector

Search: Al Styles

2 GOV
" Referenced Styles

| 3D Billboards

*

Feed Pushpin 1

.I
1

White Pushpin
1

{.

Blue Pushpin 2

Q

'

(Green Pushpin
3

{.

Green Pushpin
1

Jf.

Red Pushpin 2

]

-

‘wihite Pushpin
2

,

EBlue Pushpin 3

{.

Biue Pushipin 1

X

Green Pushpin
2

,

Red Pushpin 3
Q

‘White Pushpin
3

¢ 0 ’ <]

r Current Symbeol

Sizet 4.00 3:

fngle: 0.00 _l?
Edit Symbal. .. |

Saveds.. |  PResst |

Style References. ., -l—

|

Cancel |

E:

8. Inthe Style References dialog box, check 3D Buildings, 3D Street Furniture, and 3D Vehicles

then click OK.

Styles are a collection of symbols, colors, map elements, and other graphical elements stored in a

library to use inside ArcGIS.

Style References

130 Basic
3D Billboards
[w] 3D Buildings
13D Industrial
130 Residential
e [w] 3D Street Fumiture
130 Trees
[w] 3D Vehicles
] ArcGIS_Explorer
[] ArcScene Basic
[] Business
CADD GIS Center SDS 200
CADD GIS Center SDS 220
[CADD GIS Certer SD5135
] Caves
[ Civic

Set as Default List. .. |

Add Styleto List... |

Create New Stje... |

[ |

oK | Cancel |

9. In the Symbol Selector dialog box, click inside the Search combo box and type street

light, then press Enter.
10. Click the Street Light 13 symbol.
11. Type 8 in Size text box.
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12.
13.

14.

15.

16.

Symbol Selector

street light L j Q) 22 . Current Symbol

Search: % all Styles " Referenced Styles
3D Street Furniture =l

T Tl

Street Light 1 Street Light{t0  Street Light 11 Color:

Size:

YO T T

Skreet Light 12 | Street Light 13 Strest Light 14

Edit Swmbal. ..
T 7 el
Save A5,

L1

g

=1

0.00 =i

| Reset |

Street Light 15 Street Light 16 Street Light 2

1

Street Light 3 Street Light 4 Street Light S

q T ? | Stvle References. .. I

A

Street Light & | Street Light 7| Street Light & LI OF I Cancel |

Click OK.
Double-click the symbol for stight7.
Symbol | Value [ Label [ Count |
+ <l other values: <all other values: 0
<Heading> MODEL 212
. stight13 stlght 13 7
© stlght7

Repeat steps 9 through 12, except type 5 for the size, and assign Street Light 7, or another

street light symbol you prefer.

In the Layer Properties dialog box, click the Advanced button and click Rotation.

Rotation...
Sz
Symbol Levels. .

Click the Rotate Points by Angle in this field drop-down list and click Angle.
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Rotate 3D & B3

Rotate around axis; Iz vl L=

Rotate Points by Angle in this field:

ANGLE = E

none
<random =

<EXPrESSIon = @

¥ Geographic " Arithmetic

Randam
’7Minimum: ICI.IJIJ [¥laaimurms I 360.00
oK I Cancel |

17. Click OK.
18. Click OK on the Layer Properties dialog box.
19. In the table of contents, double-click the Trees layer.
Make sure the Symbology tab is selected.
20. Inthe Layer Properties dialog box, click the Advanced button and click Rotation.

21. Click the Rotate Points by Angle in this field drop-down list and click random.

Rotate around axis: Iz 'I 1

Rotate Points by Angle in this field:

<random> j ;El

none e
<expression =
ANGLE

=

270 (0]
180

270

* Geographic ™ Arithmetic
Random
’7Minimum: ID.DD Maximm: |36[J.[J[J
OK I Cancel |

22. Click OK.
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23. Inthe Layer Properties dialog box, click the Advanced button and click Size.

Syrmbol Levels, .

24. Click the Size Points by Value in this field drop-down list and click random.

Size | 7]
Size Points by Value in this field: I
S y — @
I <random = ﬂ = |

Random 1 1 e
’7Minimum:| 6.00  Maximum: I 15.00

oK I Cancel |

25. Type 6 in the Minimum box and 15 in the Maximum box.

26. Click OK.

27. Click OK on the Layer Properties dialog box when you have finished.

The random values of rotation and size will be generated between the minimum and maximum
random values specified for the trees.

Matching symbols in a style

The symbols in a style have names. If your features have values that match these names, you can
automatically associate a particular symbol with each matching feature. If your features use a different set of
names, you can edit the names in the style to match them.

Steps:
1. In the table of contents, right-click the Vehicles layer and click Open Attribute Table.

In the Table window, notice the Model column. Each vehicle type listed corresponds to a symbol
with the same name.

ERE ML R

OBJECTID * Shape * | ANGLE MODEL -

3 1| Point 245 |Audi

2 |Point 245 |Rover

3 |Point 245 |Rover

4 |Point 245 |Dodge Intrepid

5 | Point 245 |Honda Prelude

& |Point 245 | Audi

7 |Point 245 |SUV 4x4

& |Point 245 | Audi

59| Point 245 |Mercedes

10 | Point 245 |Audi ~|
TR 1 » 1 [E]S | @outof 142 selected)
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2. Close the Table window.
3. Double-click the Venhicles layer to open the Layer Properties dialog box.
4. Click the Symbology tab.
5. Under Categories, click Match to symbols in a style.
6. Click the Value Field drop-down arrow and choose MODEL.
7. Click the Match to symbols in Style drop-down list and choose 3D Vehicles.style.
Layer Properties (7] %]
Labels | Jons&Relstes | Bevaon | Cache | Time | Globe Ednsion HTML Popup |
Giobe General | Souce | Selection | GiobeDisplay | Dislay  Symbology | Fields | Definiion Guery
?F::m— Draw categories by maiching field values to symbols in a style. oot |
Categories Value Figld —————————————
Unigque values | MODEL =1 o
- Unique values, mary
o——- Match to symbols in a |~ Maich to symbols in Style o
Quantities 3D Vehicles style
Charts L
Multiple Attributes | Symbol | Value [ Label [ Count [«
* <all other vakies> <all other values> 0
<Heading> MODEL 142
o Aston Marin Aston Martin 16 ﬂ
% Aud Baxdi 14
#, Cadillac Devile Cadilac Deville 3 - g
% Dodge intrepid Dadge Intrepid 13
w. Honda Prelude Honda Prelude 14
% Memcedes Mercedes 10 =l
Match Syrbols | AddValues.. | P | Remove Ml | Advanced - fe o

[ ok | cance | ooy

b

You can also click Browse to navigate to the 3D Vehicles.style file in the C:\Program
Files\ArcGIS\Desktop10.0\Styles folder and click Open. Match to symbols in Style will now be
populated with this style file.
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DOpen 3
Laak in: I@ Styles j o ¥ 2 -

HTMLPopup 3D Residential style
kMLIcons 3D Street Furniture, style
Rickures 30 Trees, style

Repartiwtriter 30 Wehicles, style

3D Basic.skyle ArcizlS_Explorer. skyle

3D Bilboards, skyle ArcScens Basic, style

3D Buildings. stvle Business, style

3D Industrial, stvle C2 Milikary Operations, style
2

File name: |3D Wehicles j Open I

Files of type: |ESFI Style Set Files =l

[ Open as read-only

Cancel |
v

8. Click Match Symbols.
This adds all unique values that have a matching symbol in the style.

Alternatively, by clicking Add Values, you can manually specify which unique values to display.
You can also manually edit a label if you would like more descriptive labels to appear in the
legend and the table of contents. This does not change the name in the attribute table.

9. Click the Advanced button and click Rotation.
10. Click the Rotate Points by Angle in this field drop-down list and click Angle.
11. Click OK.
12. Click OK again to close the Layer Properties dialog box.

Navigate around the neighborhood to view the results.
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Sometimes you need to show something that isn't represented among your GIS features. You can add
graphics to ArcGlobe and display them with the same realistic symbols that you use for features. You can
digitize 3D graphics to represent points of interest, lines to delineate boundaries or roads, polygons that fill
an open area, or text to name or describe places. To do so, you need to add the Globe 3D Graphics toolbar.

Steps:

1. Click Customize, point to Toolbars, and select Globe 3D Graphics.

Customize | Windows Help
| Toolbars ] | Standard
Extensions... Toals
Add-In Manager... 3D Effects
Customize Mode... Animation
Style Manager. .. | Globe 3D Graphics |'_°
ArcGlobe Options. .. et
Publisher
Spin
Tracking Analyst

The Globe 3D Graphics toolbar appears.

Graphics~ | B¢ | @ A7 [ A | * » A~ v A~

2. If you want to dock the toolbar along with other toolbars, simply drag it to the desired location.

You can also add/remove toolbars by right-clicking on a toolbar or in the gray area where toolbars appear.
This opens the toolbar list. The visible toolbars are checked.

You can control the visibility of graphics by storing them in a named graphics layer. The graphics layer will
be listed in the ArcGlobe table of contents, where you can turn it on and off like other layers.

Steps:
1. Click Bookmarks and click City Hall.
2. On the Globe 3D Graphics toolbar, click Graphics and click New Graphics Layer.

Graphics '|| K

°—| Mew Graphics Layer |

Active Graphics Layer Target 3

Default Element Properties. ..

The New Graphics Layer is added to the table of contents under Draped layers.
3. Double-click the New Graphics Layer to open the Layer Properties dialog box.

4. Type My Buildings in the Layer Name text box.
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Layer Properties

Globe General | Giobe Display | Cache |

Layer Name: My Buildings L [V visible

Description: ;l
=

Credits:

Distance Range

You can specify the range of distances this layer will be shown:
" Show layer at all distances

s {* Don't show layer when zoomed:
Out beyond : |3 (maximum distance)
In beyond : ID (minimum distance)

[~ Check visibility based on each tile distance

9

Eeature Properkies. .. I

[ ok | cancel Aoply

5. Check Don't show layer when zoomed.
6. Type 3 in the out beyond text box.
7. Click OK.

Setting the target layer and digitizing a 3D point graphic

Steps:

1. On the 3D Graphics toolbar, click the Graphics menu, point to Active Graphics Layer Target,
and make sure the My Buildings layer is selected.

Graphicsv“k o M A- 2 v ey A
Mew Graphics Layer
| Active Graphics Layer Target | <Default Graphics Layer >
Default Element Properties. .. My Buildings —o

All new graphics will be added to this layer.

2. Click the Graphics drop-down menu and click Default Element Properties.
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Graphics +|| I

Mew Graphics Layer

Active Graphics Layer Target

3

Default Element Properties. ..

3. Click the Marker button.

4. Click the Effects tab.

o A A -

-

| o

Default Element Properties
—Marker Line Polygon
. ¢
0—Q |
|
Text 3D Text
Text 30) Tt

[ ox |

Cancel |

The Default Marker Element Properties dialog box opens.

5. Uncheck Fixed screen size.

6.
7. Click OK to close the Default Element Properties dialog box.

8. On the Globe 3D Graphics toolbar, click the New Marker tool.

Copyright © 1995-20

Default Marker Element Properties H

Symbol  Effects |

 Viewing Options
" Display as draped image ’7

' Display as vector

[ Billboard
¥ Pin to surface

Lighting Properties
[ Iluminate

Set System Defaulis

Cancel Apply

The fixed screen size option will not scale vector point graphic elements when you zoom in and
out. It is unchecked here so the point graphic element will stay the same size in relation to the

globe as you zoom in and out.

Click OK.
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[Globe 3D Graphics |
Graphicsv|£|||I|N A~
|

3D point graphics can be symbolized with 3D marker symbols. You can choose these symbols
from existing styles. This is an easy way to add realistic objects to your 3D model without editing
your GIS features. Now you will add a 3D symbol for the city hall in London.

9. Add a point as highlighted in the following graphic.

Rasterize Graphic
Billboard Graphic
Tlluminate Graphic

A point graphic is drawn at the location you digitized.
10. Click the Select Graphics tool.

11. Right-click the point and click Properties.
12.  On the Symbol tab, click Change Symbol.
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13.

14.

Element Properties K B3

Symbel | Size and Posttion | Hfects |

Preview:

Color: I:I | -
— <
Size:  |25.00 = H

Angle:  [0.00 _:I

ok | cancel | sppb |

In the Symbol Selector dialog box, click inside the Search combo box and type city hall,

then press Enter.
Click the City Hall 1 symbol, and type 25 in the Angle box.

13

Symbol Selector

Icityhall ) j al R EE . |—Current5yrnbol
Search: {* All Styles " Referenced Styles

3D Buildings ’
CityHall 1| City Hall 2 Coor: [ ]|+
Size: |31.6‘3 _I;
Angle: 25 il 0
Edit Symbol... | e
PSS |
Save As... | Reset |

Style References... |

OK I Cancel |

4

15.
16.
17.
18.

Click Edit Symbol.
In the Symbol Property Editor, make sure that the 3D Marker tab is selected.

Uncheck Keep aspect ratio to allow the dimensions of the 3D symbol to be freely adjusted.

Under Dimensions, type 70 in the text box for Depth (Y).
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16 19

Symbeol Property Editor

"+

= e

& [+

1@ |X
=
L]

The dimension of the cityHall1 symbol is modified in the 3D Preview window.

19. Click the 3D Placement tab.

20. Type 3 for the X offset, and -5 for the Y offset.

20
Symbol Property Editor HE
~Freview APropenies
Type: [3D Marker Symbol =] Worldunits:  [Meters =]
I <. ||| 2DMaker 3D Fiacement |
® -
i T IJ—E * m 3D Preview
ﬂﬂﬂm i U I-S _l; ¥ |D.IJO _I?
zfpowd || z[5o 3
- Layers
1 Normalized origin offset
dw IF 0 — h 1
dy: IF 0 7# 1
o2 Jooo [0S
* x| % 3
y g [~ Display Face Front
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The 3D symbol is offset in the x,y plane depending on the values supplied for x- and y-values.
21. Click OK.

22. Click OK to close the Symbol Selector dialog box.
23. Click OK to close the Properties dialog box.

24. Unselect the city hall symbol and navigate around the display to view the result.

To unselect a graphic, use the Select Graphics tool and click away from the symbol. Or, click the
Clear Selected Features button.

Digitizing text graphics

Once you have added the city hall symbol to the scene, you may find it useful to add a text annotation in the
same view. The text graphic element allows one to digitize 2D or 3D text in the scene.

Steps:
1. Click Bookmarks and click City Hall.
Zoom in to the roof of City Hall.

2. On the 3D Graphics toolbar, click the Graphics menu and click Default Element Properties.

3. Click the Text button.

The Default Text Element Properties dialog box opens.
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Default Element Properties E3
—Marker Line Polygon
@
b
|
rText 3D Text

o_—. Text 30 Tee

OK I Cancel |

4. Click the Text tab.

Default Text Element Properties E

°—Tﬂt | Effects |

-

Fort: [l 10,00 %E %%
Angle: ID.DD _|:;‘ Character Spacing: ID.DD _I;
Leading: IEI.DD _l;

About Formatting Text | Change Symbal... |

ok | cancel | sppn |

5. Click the Change Symbol button to open the Symbol Selector dialog box.

6. Click on Color drop-down arrow and choose Solar Yellow color from style palette.
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Symbol Selector & B2
IT‘r'pe here to search j Q) 4 gg - |’Cun'ent5vmbol
Search: (+ All Styles ¢~ Referenced Styles
ArcScene Basic - Text
AaBbYyZz
Country 1 Color: o
I@Arial [ Mo Color |
AaBbYyZz 0000000000 EE
Country 2 Se: OQO0O0O0OCEEECOENN
OO0 DDEEEECDONN
Style: [ 1= EEEEDNEN
_I Il
AaBbYyyZz .W......
HEEEEEEREREENECO
Country 3 fOd000D0DECDONEO
—DDDDDDIIIFII
. saveA A AOODDENEEEENENR
AsBbYyZz EEEEEEEEEOO0
Capital EEOOO0O0O00O0O0OC M
O0O0O0OoOO0O00OOE .
St}dED
AapbvyZz LI ’i Maore Colors,

The mouse tip displays the color name in the style palette.

7. Click OK to close the Symbol Selector dialog box.

8. Click the Effects tab on the Default Text Element Properties dialog box.

9. Uncheck Pin to surface.
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Default Text Element Properties

Teat Effects |
r~Viewing Options — ["Lighting Properties
" Display as draped image ’7|7 Tluminate
{* Display as vector
I¥ | Eillboard
W Fixed screen size Set System Defaults

[ ok | cancel Apply

Pin to surface is useful if you want to fix the text graphic to the underlying globe surface. In this
case, we want to digitize the text on the roof of the City Hall.

10. Click OK to close the Default Text Element Properties dialog box.
11. Click OK to close the Default Element Properties dialog box.

12. On the 3D Graphics toolbar, click the New Text tool.

13. Click on the roof of city hall graphic.

14. Type City Hall in the text box and press Enter.
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13

15. Unselect the text element and navigate around the display.

The text appears at the location you clicked.

Adding and modifying a 3D graphics layer

Steps:
1. Click the Add Data + button.

2. Browse to the Exercise9\GeoDatabase folder.

3. Double-click the Street Objects layer to add it to ArcGlobe.
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Loak in: IE GeoDatabase j 4 fap L3 | 2 - | £ | Ea

Mame | Type

|_dLincolns.adb File Geodatabase
o—- (Street Objects.Iyr Layer

MName: |street Objects.lyr

Show of type: IGIobe supported Datasets and Layers

4. Click Bookmarks and click Street View.

5. On the Globe 3D Graphics toolbar, click the Graphics menu, point to Active Graphics Layer

Target, then click Street Objects Layer.

o A A -

MNew Graphics Layer

Graphics || R

.viv&vA_v

<Default Graphics Layer =

| Active Graphics Layer Target  » |

Default Element Properties. .. . Street Objects

| My Buildings

o

Click the Marker button.
On the Symbol tab, click Change Symbol.

© ® N o

cone, then press ENTER.
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Click the Graphics menu and click Default Element Properties.

In the Symbol Selector dialog box, click inside the Search combo box and type traffic
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10.
11.
12.
13.
14.
15.

traffic cone i j Q) 28 . [ Current Symbal

Search: % All Styles " Referenced Styles

3D Street Furniture

'

MG I Traffic Cone 2 Traffic Cone 3 Color: I:I | d

Angle: 0,00 _:l

Edit Symbal... |

Save As... | Reset |

Traffic Cone 4 Traffic Cone 5

Style References... |

0K I Cancel |

P

Click the Traffic Cone 1 symbol.

Click OK.

Click OK to close the Default Marker Element Properties dialog box.
Click OK to close the Default Element Properties dialog box.

On the 3D Graphics toolbar, click New Marker.

Click three times to add three markers in front of the first 3 cars as shown here.
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[Z]% 8

E @ Globe layers
El =) Floating layers
Trees
El = Draped layers

LAl Trzmazr

Vehicles
Street_Lights
SEecetinecty fi) Zoom To Layer
My Buildings ] )
= Building_Footp) Visible Distance Range
|<} Save As Layer File...
Builings Q) Create Layer Package...
[£] Boundaries an
[] Transportation |5j View Metadata
Holborn.jp2 (A Propertis...

17. Navigate to Exercise9\GeoDatabase, select the Street Objects layer file, and click Save.
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Save Layer E3

Look in: IE GeoDatabase

| Name [ Type |
<./ Street Objects.lyr Layer

Name: |street Objects.lyr -. m
Save as type: ILayer files (*.lyr) j —ICanceI

Click Yes if prompted to overwrite the existing file. The new markers you created are stored in the
Street Objects layer.

Object Already Exists

The object named "Street Objects.lyr”™ already exists. Do you wish to
replace it?

Final view

You have successfully created a realistic 3D view of a small area within London. You can use one of the
many navigation tools available, such as navigate, pan, and zoom, to browse the scene. You can also use

the fly tool to fly over your city model.
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Balance the memory cache for final view

Steps:

1. Click the Customize menu and click ArcGlobe Options.

2. Click the Display Cache tab.
3. Click the Advanced button.

Take a glance for each type of the memory values in megabytes. You will see that the memory
cache size of 3D Objects (texture) is exceeding its limit.
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Advanced Memory Cache Settings KB
Memory cache size o0 MB
—Set usage limits per type
Limit (MB)  Current (MEB)
Elevation : I 10 | 0.0
Point features : | w | 02
Line features : I 10 | 0.0
Text: | w | oo
3D objects (geometry) : I 10 I 5.0 -:l
30 objects (texture) ; [ 1.5 1
Images/rasterized : 910 255 ]
Total texture limit : | 920  Insystems with AGP graphics

Save as Defaults |

cards, it should be kept below
the AGP aperture size.

Balance Current Usage |

Restore Defaults |

Restore System Defaults |

J

Q Cancel

4. Click the Balance Current Usage button.

Advanced Memory Cache Settings K E
Memary cache size : I 970 MB
—Set usage limits per type
Limit (MB)  Current (MEB)
Elevation : I 10 I 0.0
Point features : | 10 | 0.1
Line features : I 10 I 0.0
Text: | w | oo
3D objects (geometry) : I 10 I 5.0 -:l
3D objects (texture) : | 34 15 N ]
Images/rasterized : 836 55 ]
Total texture limit : | 920  Insystems with AGP graphics
cards, it should be kept below
the AGP aperture size.
Save as Defaults | | Balance Current Usage :ir
Restore Defaults | Restore System Defaults |

OK | Cancel

The total amount of memory assigned to ArcGlobe is redistributed (using the current percentage-
of-use per memory type), allowing very quick optimization of the memory settings for the current

document.

A minimum amount of 10 MB of memory is guaranteed for each type. Saving the ArcGlobe
document will ensure these optimized memory settings are honored whenever the document is

opened in the future.
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In this exercise, you learned how to transform 2D feature datasets into realistic-looking 3D data models. This
exercise also focused on accessing symbol libraries for styles to match layer attributes. You can quickly
personalize your scene with several symbol property options.

Finally, the 3D graphics toolbar is a host of many tools necessary to create and edit new 3D graphics layers
and features. You are well on your way to adding realism to your 3D scene by using 3D graphics tools and
symbology options available within ArcGlobe.
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