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ArcGIS 3D Analyst Tutorial

IN THIS 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:

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.

In order 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.



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.

1. Click Start, point to Programs, point to ArcGIS, and
click ArcCatalog.

v (3 Main

L&) Microsoft Dffice Taols
' (=) Microsaft visual SowrceSafe
[ Netscape Commuricator
Microsoft PowerPoint
¢ Miciosoft Reader
Microsoft ‘whord
B visio Enterprise

Documents

o Archap

%) &ucObjects Developer Help
Yy ArcScene

@y arcTookoy

By, Desktop Administrator
@ Desktop Help

Settings

im
=
2

(=]
=
5

Shut Down, I

le meseyn

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 the
Catalog window shows the contents of the selected
branch of the Catalog tree.

2. Click in the Location combo box and type the path to
the \arcgis\ArcTutor folder on the drive where the
tutorial data is installed. Press Enter.

IE:'\arcgisk&rcTutnr —e

The ArcTutor folder is now the selected branch of the
Catalog tree. You can see its contents in the Contents
tab.
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3. Right-click the 3DAnalyst folder and click Copy.
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4. Right-click the local drive where you want to place the
tutorial data and click Paste.
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The folder is copied to your local drive. Now you’ll
make a folder connection to the 3DAnalyst folder in the
Catalog tree.
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5. Click the 3DAnalyst folder on your local drive and drag
it onto the top-level node, Catalog, of the Catalog tree.

Catalog

There is now a folder connection in the Catalog for your
local copy of the tutorial data.

In the graphics illustrating this tutorial, the ArcCatalog
option to use a special folder icon for folders containing
GIS data is turned on. That is why the folder GISdata, in
the graphic above, looks different from the other folders.
You can turn this option on in ArcCatalog, in the Options
dialog box, on the General tab. ArcCatalog works faster
when this option is turned off, so it is off by default.
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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.

Turning on the 3D Analyst extension

You’ll need to enable the 3D Analyst extension.

1. Click Tools and click Extensions.
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2. Check 3D Analyst.
3 Click Close.
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Select the extensions you want to use.
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About Extensions

Previewing 3D data in ArcCatalog

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

1. Navigate to the 3DAnalyst folder connection in the
Catalog tree.
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2. Double-click 3DAnalyst.

3. Double-click Exercisel.

&
[a]
W
o
2
']
[

=1 3DAnalyst
=]

: 1 Data
| 4 Death Valley Terrain.lyr
I Readme.bxk

{1 Exercisez

Exercise3

{7 Exerciseq

{1 Exercises

{1 Exercises

{1 Exercise?

{1 Exercised

{27 Exercises =l

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 scene.

4. Click Death Valley Terrain.
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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.
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7. Right-click above the preview window and click 3D
View Tools.
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The preview becomes a 3D preview, and a new set of
tools appears on the 3D View Tools toolbar.

Navigate

[vasasaaunundo)n al

Zoom In/Out 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
the 3D preview.

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

Conterts Preview | Metadata |

Preview: ISD Wigw 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.

9. Right-click the 3D preview and drag down.

Cortents  Preview | Metadatal
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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 | Ietadata
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Preview: |3D Wigw j
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The pointer changes to the Pan pointer, and the view
pans across the data.

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

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

12. Close the Identify Results window.

Identify Results E 1 2
Layers: | <Top-rast layer = ;I
- Death Yalley Terrain |Location: [483151.535556 4033022 750357)
Property | Walue
Elevation 1913.855
Slope 20.235
Aspect 142862
Face TagYalue o
Mode Tag Value o
4 I |

13. Click the Full Extent button.
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ARcGIS 3D ANALYST TUTORIAL

The view returns to the full extent of the data.
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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 the 3D viewer for 3D Analyst. Although you
can preview 3D data in ArcCatalog, ArcScene allows you
to build up complex scenes with multiple sources of data.

1. Click the ArcScene button on the 3D View Tools
toolbar.

A @ ”F| ga | {§3—— ArcScene




ArcScene starts. Note that many of the tools on the
ArcScene Standard toolbar are the same as the 3D
navigation tools that you see in ArcCatalog.
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2. Click the Death Valley Terrain layer in the Catalog tree
and drag it onto the right-hand side of the ArcScene
window, then release the mouse button.
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The TIN is drawn in the new scene.
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. Navigate to the Data folder for Exercisel.
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. Click the Add Data button on the ArcScene Standard



5. Click dvim3.TIF.
6. Click Add.

Add Data

Lock in: I[:l Data j EI &ﬁl@

Hame [ Type ]

Folder

Name: |dvim3.TIF Add —0

Shaow of type: IScene supported Datasets and Layers j Caneel

The image is added to the scene.
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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.
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7. Uncheck the Death Valley Terrain layer.
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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.

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.

Draping the image

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.



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

and click Properties.
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The layer Properties dialog box appears. You can
change how a layer is drawn on a map or in a scene by

setting its properties.

2. Click the Base Heights tab.
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3. Click the option to Obtain heights for layer from

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.

Exploring the image

You will use the navigation tools on the ArcScene Tools

toolbar to explore the draped image.

1. Click the Zoom in button.
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2. Click and drag a rectangle around the middle of the
image.

3. Click the Navigate button.
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4. Click and hold the scene with the cursor, 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

Alluvial fan Floodplain
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The elevated land is visibly rougher terrain than the flat
valley bottom. The surface texture—and therefore the
color, in the radar image—of this rocky area is different
than the fine sediment of the floodplain—the yellow and
black region in the valley bottom. The rocky area is also
a different texture from the gently sloping alluvial fan
that runs past it, down onto the valley floor.

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.

Exaggerating the terrain

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.

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

12

The Scene Properties dialog box lets you set properties
that are shared by all of the layers in the scene. These
include the vertical exaggeration, the background (sky)
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.

Scene Properties

General I Coordinate Systeml whent I llurniraticrn I

Drescription:

-]
Werlical Exaggeration: |2 'l Calculate From Extent
—

™ Use as default in all new scenes

Backaround calor: Show Current Detault |

I~ Enable Animated Fotation

“When you uge the M avigation tool to rotate the scene, hold
down the left mouse buttan, drag in the direction pou want the
scene to olate, and release the mouse button while the scene
is maoving.

ak I Cancel Apply

o

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

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. They
contain information about how the layers that are in the
scene should be rendered and where the data is located.

ARcGIS 3D ANALYST TUTORIAL

1. Click File and click Save As.
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Save & Copy...
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& Print...
Docurmnent Properties.. .
Export Scens »
Exit Alc+F4

2. Navigate to the Exercise 1 folder.
3. Type “Deathvalley”.

Save As E E
Savein: I@Exelcwsﬂ ﬂ & ﬁi‘ '

Deskiop

’ File hame: IDeathvaIIey j Save j——o
IR = | Save as ype: IArcScene Dpoument Cowd) 7| Cancel
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4. Click Save.

The scene will now be available for you to open later.
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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 for the scene has already been assembled
in the Groundwater scene. You will modify the scene to
better communicate the problem.

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 that are most endangered by
the contamination may be more easily recognized.

1. In ArcScene, click File, then click Open.

J Eile Edit Wwiew Bookmarks 3Selection Tools

Ol pmew Chrl+
ZEENTTE O
[ zave Chrl+5

Save fs...

2. Navigate to the Exercise2 folder.
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3. Click Groundwater.sxd.

Open [21x]
= ® @&ckE-

Loak, in: Il'j) Exercize2

File pame: IGroundwater.sxd J

=0
Cancel

A

Files of bpe: ArcSoene Documents [ sxd) e

™ Open as read-only

4. Click Open.

The Groundwater scene opens. You can see the four
layers in 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.

1. Right-click congrd and click Properties.
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Value
High: 5
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2. Click the Base Heights tab.

3. Click the drop-down arrow and click plume to get the
heights from the plume TIN.
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Now you will change the symbology of the raster to
show the intensity of the contamination.
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4. Click the Symbology tab.

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

Genersl| Souwse | Evters | Display Jimboiogy | Fiakds | Jora & Restes | Base Heights | Frendeing |

alorwy ramg gt

umq‘xum [
Clyssfied
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6. Click OK.

7. Uncheck plume in the table of contents.

Edge type
— Soft Edge
— Hard Edae

5 |
= O plume H o

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

1. Right-click wells and click Properties.

Loy

Save bz L File...
= facilty ave A Layer File

Properties...

=]

2. Click the Extrusion tab.

3. Click the Calculate Extrusion Expression button.

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.

Gened | Sowce | Selecton | Dipley | |Swmbokgy | el | DefeeonOuey | Jorad Relae
Dase Heights Entnition | Plendering | HTHL Popu
. : - _—
ek, el polygrns ok bk
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| F ®
|
Aty et by
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. Click WELL_DPTH.
5. Click OK.

Expression Builder EH E

Fields Functions

O e—

Expression

e [
N
N
o o]

Save. Laad.. | 0Ky I Cancel |
|—_°

. 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’ll be extruded downward.

Apply extrusion by

adding it bo each feature's base height 0

| 7
oK I Cancel Apply |

. Click OK.
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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.

1. Right-click facility and click Properties.

Exr]

I Higl Sawe Az Layer File..

Law
facility

]
2. Click the Extrusion tab.

=

3. Click the Calculate Extrusion Expression button.

Layer Properties

General | Sowece | Selection | Display | |Symboloay | Fields | Definition Query | Joins & Relates |
Base Heights Extrusion Rendering | HTHL Popup

[~ Eirude features in layer. Extrusion tums points into vertical nes, fines into
walls, and polpgons into blocks.

Extrusion valie or expression:

0 = e

Apply estrusion by

[adding it to each teature’s base height |

4. Click PRIORITY].
5. Type “* 100”.
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. Click OK.
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===0

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

Layer Properties HE

General | Source | Selecton | Display | Symbology | Felds | Defiition Query | Joins & Relates |

Base Heights Bxrusion Rendering | HTML Popup
{5 Dt festures i layer. Bdrusion tums pints o verical Ines, nes o
walls, and polygons into blocks.
Bxtrusion value or expression:
[PRIORITYT] 100 &
Apply extrusion by:
Iadd\ng it to each feature’s minimum height j
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7. Click the Symbology tab.
8. Click Quantities.

9. Click the Value drop-down list and click PRIORITY1.

Base Heights | Edrusion | Rendering | HTML Popup |
Gened | Sowce | Selecton | Display  |Symbology | Felds | DefintionQuery | Joins & Relates
Sh
'F:;_E |Draw quaniities using color to show values. Import
Categor Fiekd ~Classfi
P o 9
Graduated col
ng:med :,:,;;s Nomnalization: |nene ~|| | Casses: |5 | Classiy.
- Proportional symbels
Dot densty Color Ramp: B B
Charts
Multiple Attributes |22 [ Range [ Lebel I
[ 0
= 1
-3 2-3
. 4
L, | - 5
I~ Show class ranges using feature values Advanced ~
ok, | Cancel Aoply
1
10. Click OK.

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.
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Now you’ll save your changes to the scene.

[DEE& =X & &5 Q&

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.

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.

1. In ArcScene, click File and click Open.

J File Edit Wiew Bookmarks Selection Tools

D [ew

Chrl-+HY
ﬂ Oper. .. ChrlO
& save Chrl+5

2. Navigate to Exercise3 and click Chernobyl.

ARcGIS 3D ANALYST TUTORIAL

Open HE
| «EsE

Laok in IB Exercized

Desktop

File name:

. Files of type:

My D ocumerfi

Open j——e
Cancel |

4

IChemobyI‘sxd j

IArcScene Dacuments [*.sxd) j
I™ Open a3 read-anly

3. Click Open.

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 symbols, using a
different color ramp.

Creating 3D point features

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 3D Analyst toolbar. You’ll need
to add it to ArcScene if not already present from the
previous exercise.
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1. Click View, point to Toolbars, and click 3D Analyst.

J File Edit Wiew | Bookmarks Selection Tools Window Help

I

ld |~ Main menu

Wiew Setkings. ..

Zoom Daka

ars
5 Bar

[« statu

Scene Properties. ..

3D Effects
3D Graphics

Animation

'7 Standard
'7 Toals

Cuskomize. ..

e =S

The 3D Analyst toolbar in ArcScene contains several 3D
analysis and data conversion tools. The ArcMap 3D
Analyst toolbar contains the same tools, plus several
additional tools that you can use in ArcMap.

Now you will create 3D point features from the soil
CS137 points.

2. Click 3D Analyst, point to Convert, and click Features
to 3D.

J|BD Analyst = | Layer:l j J{P;f; ’S« ‘
T CreateModip TN »

Interpolate to Razter  p

Suface Analysis 3

Reclassify...

Options... Riaster to Features...
Raster to TIN...
TIM to Raster...

TIM to Features...
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3. Click the Input Features drop-down list and click
Subsample_1994_CS137.

4. Click the Input Feature Attribute button, then click the

Input Feature Attribute drop-down list and click
CS137_CI_K.

5. Change the output feature name to CS137_3D.

Convert Features bo 3D E E

Turns Features inta 30 by interpolating heights off a surface, using an attribute as a
source of heights, or taking a specified constant,

Input features:  |Subsample_1294_C5137

Source of heights

" Raster or TIN surface: I

= 5

-]
=

% Input Feature attribute:

Jos137_crk

[ Mumeric constant: 0.o0

Qutput Features: ID:'I,SDAnaIyst\ExercwseS\Data\CS13?_3D.shp
oK | Cancel |

(6]

® & ®

6. Click OK.

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.
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Increasing the vertical exaggeration

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

1. Click View and click Scene Properties.

Wiew Bookmarks Selection

View Settings...

Zoorn Daka 3
Toolbars »
|T Skakus Bar
Scene Pre

2. Click the General tab.
3. Click Calculate From Extent.

Scene Properties

General IEnmdinatE Systaml Exlentl Hurination

Description:
|
=l
Vertical Exangeration:  [361.844 ] [(EakuiiE Fiom Exlant 9

|| show Cunent Defaut |

EBackaround colar.

™ Use as default in all new scenes

™ Enable Animated Fotation

Wwhen pau use the Mavigation taal to rotate the scene, hold
daown the left mouse buttan, drag in the direction you want the
scene to rotate, and release the mouse button while the scene
is moving.

ok, | Cancel sty |
1

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

@ K

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.

x|

= Scene lapers
O Subsample_1334_CS137
= ThyroidCancerR ates
IMCID 000
&3 0-0.0758
&3 0.0755 - 0.2053

P e ]

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.

1. Right-click ThyroidCancerRates and click Properties.

Save Az Laper File..

Scene layers
O Subsample_1
= T hwraidC
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2. Click the Extrusion tab.

3. Click the Calculate Extrusion Expression button.

Generd | Souce | Selection Display | Symlhnlngy | Filds | DefinionGuery | Joins & Relates |

Base Heights Exrusion Rendering | HTML Popup

- B fesfires i ayer. Bieon i pos ko varcal e, ines o
wals, and polygans rfo blocks

Bdrusion value or expression

[0 = E: ‘ 9

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”.
6. Click OK on the Expression Builder dialog box.

Expreszzion Builder EHE

Figldz Functionz

CASES Ahz( ] N

FOPULLSE Atnl ] —

ks Coz[ ]
o
T =
Int [ ]
Logl ]
Sin | [

Expression
[IMCIC1000] =100

o o s
|| | | |
S R N
LN I e
Save Losd | ok | cencel |

— o
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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.

Creating a surface from point sample data

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.

1. Click 3D Analyst, point to Interpolate to Raster, and
click Inverse Distance Weighted.

J|3D Enalyst | lzper | =
" CreateModiy TIN >|

Interpolate ta Raster b

Imverse Distance Weighted...

Surface Analysis 3 Spline. .
Reclaszsify. Kriging
Carert » Matural Meighbars

Options... |
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2. Click the Input points drop-down list and click
Subsample_1994_CS137.

3. Click the Z value field drop-down list and click
CS137_CLK.

4. Click inside the Output cell size box and increase the
value to 5000.

Inverse Distance Weighted EHEBE
Input points: W_e
Z value field: Jes137.crk = _e
Power: I—Z
Search radius type: I\u’ariable j
Search Radius Settings
Mumber of points: 12
Maximum distance: l—
™ Use barrier polylines: I 'I ﬁ
Output cell size: I 5000 —_o
Output raster: |<TEmpnrary> E__e
e

5. Click the Browse button to set the output raster location.

6. Navigate to the Exercise3 folder and type
“CS137_IDW” in the Name field.

ARcGIS 3D ANALYST TUTORIAL

Save As B
Lozt [ Evercies =l =) cal5elck| [ =(s8

Data

Marne: [csta7_iow

= 7 )

Saveastype [ESRIGRID

=l Cancel I

6]

7. Click Save.

8. Click OK. ArcScene interpolates the surface and adds it

to the scene.

Inverse Distance Weighted 7 x|
Input points: ISubsampIe_1994_CS 137 * l EI
Z value field: Jcs137_crk =l
Power: I 2
Search radius type: IVariabIe j
Search Radius Settings

Number of points:

Maximum distance:

[ =
—

[~ Use barrier palylines:
Qutput cell size:

Cutputraster:

| o ]
I 5000

ID:\,3DAnaIyst\Exercise3\,Daia\ EI
i OK I

Cancel |
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Viewing the interpolated surface 4. Click the Base Heights tab.

Now that the surface has been added to the scene, you can 5. Click Obtain heights for layer from surface.
see that there are two areas with very high concentrations 6. Click OK.
of CS137. You will view the surface in perspective, with a
new color ramp, to better see its shape. 4
1. Right-click CS137_IDW and click Properties. e — :
Gieneral | Source | Evtent | Displan | Symbalogy | Joins & Felates 'Base Heights | Rendering
-~ Heigl
= M c5137_30 || (" Lise a constant value or expression to set heighs fo layer
* ry
= C5137_IDW Copy |[I j El
Eg; Rl P (5 ]
[ 39.03558012 & Refresh [ :\3DARalst E rereiseniData\Cs1 37_IDW |
E 3: sgﬁzgz Flester Fissolution
[ls7.58355027 Joins and Relates 5 € Laer features have Z valuss, Use them for beights.
I 117.1067409 g Layer File... Z Unit Conversion
s (W e e S| N ‘
: o
~ Off
Add an offset using a constant or expression
. . 0 = IE]
If prompted to create a unique values histogram for the I R
new raster data, click Yes.
9 ) : | 0
\.) Unigue histogram does not exist, Do you wank to compute unique values? ]
ok ' | cacel | gk |
Yes 1 )

7. Uncheck CS137_3D in the table of contents.

2. Click the Symbology tab and select Stretched from the

= M ThyroidCanceRates

Show category. INCID 1000
{3 0-0.0758
3. Click the Color Ramp drop-down arrow and click a new : gg;giggg?f
color ramp. ® 05720852

# 0E523-1.8129

= O C5137_30 e

L

Generdl | Source | Bxert | Disgley | Symbskogy | Feids | Jors & Refstes | Bose Heghts | Rendering |
Fhow:

Now you can see the interpolated surface of CS137

Unsque Values F — Qm- . . . .
o = contamination, along with the thyroid cancer rate data.
Coler Value Label
i VRN [nch:imes
T —

LG R
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Next, you will select the province centers with the highest

rates of thyroid cancer.

&* Chernobyl - ArcScene - Arcinfo

File | Edit View Bookmarks Selection Tools Window Help

-O0xj

NEES|BRRY | E A0 RN |- Qe aeQQ 01T

3D Analyst ¥ ‘ Layer'@csm_mw x| B3
—_——————4,

Scene layers

O subsample_1994 €5137

= M ThyroidCancerRates
INCID1000

{3} 0.0000-0.0758

€3 0.0753-0.2053

@ 0.2054-0.3571

@ 0.3572-0,6522
@ 0.5523- 16129
= 0 c5137_30
.
= M cs137_Dw - L}
Value 5

Ingh 1 175.66

Low:0

Dispiay

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.

ARcGIS 3D ANALYST TUTORIAL

Selection Toolz Window Help

L'-B
% Select By Location...
@ Zoom |6 Selected Features

= Statistice,..

Set Selectable Layers. .

& Clean Selected Features

Interactive Selection Method

Options. ..

ThyroidCancerRates.

Select By Attributes

1. Click Selection and click Select By Attributes.

2. Click the Layer drop-down arrow and click

3. Double-click INCID1000 in the Fields list.

Layer: K> ThyroidCancerfates
[ Only show selectable layers in this list

|

tethod: ICleate a new selection

"HAME™
"CASES"
"POPULUSE"
men

i
"INCIDya00"

ﬂ;l
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4. Click the >= button.

Select By Attributes
Layer: [ ThyroidCancerRates =
[~ Only show selectable layers in this list

Method: ICreate anew selection j
"NAME" ;I “
"CASES"
"POPULUSE"
g
ox

"INCID1000" - )
e
=
05l o [ e
s | Get Unigue Vaues |GoTo: [

SELECT * FROM ThyroidCancerRates WHERE:
"INCID1000" >=0.5 = e

|

= Vey | Hep | load. | Save.. |

ok |[ Apy | Cose |
1

@ O

5. Type “0.5”.

6. Check the selection expression you’ve built.
7. Click Apply.

8. Click Close.
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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.

1. Right-click ThyroidCancerRates and click Open

Attribute Table.

= ThyroidCancelBates
INC Copy

g gﬂg # Remove

@ 035

& 0ES
= [0 C5137_ <& Zoom Ta Laper

Juaing ahd Felates 3

* .
= 05137 Selection »

= :
:'EI}E “Z¢ Convert Features to Graphics. .
19

Data »

Lo

Diizplay I Saurc

Sawve Az Layer File..

Properties. .
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2. Click the Selected button.

B Selected Attributes of Thyr ancerRates _ (O] x|
FID Shape NAME CASES POPULUSE X

*|__10|Paint I Luninets 12 22740 5457585

15| Paint ZM Stolin 23 16698 54978125

1E | Point ZM Bragin a8 7300 h729519.5

17 |Paint 7w Buda-Koshelevo ] 10300 5741826

18|Paint ZM Vetka g 9500 5706648.5

18| Paint ZM Gomel 74 135453 G769765.5

27 | Paint ZM Love 3 4600 5748903

23 |Point ZM Marovlva 10 E200 BEFT271

32| Paint IM Rechitsa 17 25200 5721661

35| Paint ZM K hoiriki 9 11100 5700827

31 |Point ZMW Slavgorod 3 BE00 h757481
o | o
Record: ﬂ;l 1 _Plﬂl Show: Al I Selected Heculrds [17 out of 117 Selected.] Optians v|

@

The table now shows only those features that you

selected.

3. Right-click CASES and click Sort Ascending.

ed Attrib 0 oid - 100) x
FID Shape HNAME CASES POPULUSE X
10| Paint 20 Lurinets 12 % FB5
15| Point ZM Stalin 23 8125
- - Sort Descending

16| Paint Zh EBragin 8 ) B519.5

17|Point 2M | BudaKoshelevo SN 826

18| Paint 7w Wetka 8 [Ealculate Yalles.. F48.5

19| Paint I Gomel 74 Statistics.. H7E5.5

27 | Point ZM Love 3 903

33| Pairt 24 Neadie 0 Freeze/Unfreeze Column P71

32|Point ZM  |Rechitsa 17 Delete Field 661

35 | Paint 7M Fhainiki g . T 27

91| Point 2 |Slavgorod 3 5600 | 5757481
l I 2
Recard: ﬂ_<|| 0 v[r]| Show: al I Selected  Records [11 out of 117 Selected ] Options ~

The selected province centers are sorted according to

the number of cases.
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4. Right-click CASES and click Statistics.

ed Attnb o oid =10 %
FID Shape NAME LASES POPULUSE

27 | Point ZM Lave 3 = SortAscending 903

91 | Paint ZM Slavgarod 3 Gt BresezieTin 481

16| Point ZM Bragin 8 ) 519.5

18[Point ZM | Vetka 8 S 6485

17| Paint 24 |Budatosheleva El CalulEzvalieg .. 26

35| Paint ZM Khoiniki 9 527

29| Paint ZM Marowlya 10 271

10[Point 7M__[Luninets 12 Freese/linfieeze Calamn e

32|Point Z2M  |Rechitsa 17 Delete Field 61

15| Point ZM Stolin 23 T T 12.5

13| Paint 2M [ Gomel 74 | 133453 |5769765.5
< ] 0
Record: LIL" 0 _Dlﬂl Show:  All I Selected  Records (17 out of 117 Selected.) Options -

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

5. Close the Selection Statistics dialog box.

‘Selection Statistics of ThyroidCancerRates

Field

Statistics:

Count: 11

Minimum: 3

Mapdmum: 74

|Sum 176

Mean: 16

|Standand Deviation: 19.140628

K| Bl

Frequency Distribution

27 51
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6. Click the Navigate button and click on the scene.

¥ Chernobyl.sxd - ArcScene - ArcInfo

Fle Edt Yiew Boskmarks Selection Iools Window Hslp

1=l S

DSE& B0 |+[H Qe O[]
Q_.@..,@eaﬂ%@z@:: HOPE R OM|

J 3D Anslyst ¥ | Layer: [ c5137_1ow - 5B >

Ix

I=% ccene layers
O S5ubs

4

- -
=
5 o
g

{3 0.0000 - 0.0758 o T, .

£ 0.0759 - 0,2053 ]

@ 0.2054 - 0.3571 u -~

@ 0.3572- 0.6522

|
& Selected Attributes of ThyroidCancerRates _[O|
FID_|_Shape * WAME CASES | POPULUSE X [

27 [Poinl ZM__|Love ] 4500 5748903 | 5762440

51 |Foint ZM__|Slavgorod 3 50| 5757481 | 5934648

16|Poinl ZM | Bragin ] 7900 57295195 5729082

18 |Foint IM | Vetka El 5500 | 57666485 5851763

17 |Point ZM | Buda-Kashelevo E] 10300 5741828 5852315

35 |Foirk IM | Khoiniki E] 11100 5700827 | 5746060 5

29|Point ZM__|Narovlya 10 5200 S677271| 5724336
| tojPointzM Luninets 2 27780 547505 508873
4 L3

Racnrd:ﬂﬂ 1 ﬁﬂ Show: Al ISEIected Records (11 j

You can work in ArcScene while the attribute table is

open.
7. Click the Save button.

| DEHE| 4 X | Q&N
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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
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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 served as the source of drinking water and
hydroelectric power for the town. Unfortunately, the
groundwater that flows in the cave was polluted by
household and industrial waste dumped on the surface and
washed into sinkholes. Dye tracing studies and a three-
dimensional survey of the cave revealed the relationship
between the cave passages and the town and 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.

Viewing the cave and the landscape

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.

ARcGIS 3D ANALYST TUTORIAL

1. Click File and click Open.

J File Edit Yiew Bookmarks Selection Tools

1 Mew Chrl+

CErl+D

IH save k45
Save As...

2. Navigate to the Exercise4 folder and double-click
BuildTIN.sxd.

[ e E3
Lock jr IL':) Enercised j Lol i EEEE

Terraindata
Town

File name [BuildTIN. s =l

Open I
Cancel

2

Files of twpe: IArcScane Documents (7 sxd] j

™ Open as read-only

My Documerid|

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.
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3. Check the box to show the Cavesurvey layer.

|

=% scene layers

=] vipaints poink
*

=] roads

=] railroad

=] brklines

O o
Copy

X Remove

= Refresh
= O phatati -
valu Seale 30 Symbals, ..

= O smcp

High Open Attribute Table

Low Joins and Relates »

@ Zoom To Layer
Dizplay I Sourc

Selection 3

4. 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 of the other layers
are drawn with the default elevation of 0.

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

Creating aTIN from point data

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.

30

1. Click 3D Analyst, point to Create/Modify TIN, and click
Create TIN From Features.

J |§D Analyst ‘ Layer: |42 photo. i

Create/Modify TIN »
Interpolate to Raster »

Surface Analysis 3
Redassify...
Convert »

Options...

Create TIM From Features...

Add Features to TIN. ..

2. Check vipoints point.

The SPOT field name appears in the Height source
drop-down list, and the layer will be triangulated as

mass points.

3. Change the default path so that the new TIN will be
created in the Exercise 4\Terraindata\ folder and call it

tinl.
Create TIN From Features ﬂ E
r Inputs
Check the layeris) that will be used to create the TIN. Click a layer's name to specify
its settings
Layers:
-~ [ Settings for selected layer
vipoints point E! e
Oroads Feature type: 2D points
O rairozd Height source: ISPOT 'l
Obrdines
O Cavesurvey Triangulate as: Imass points 'l
Dsmeip Tag value field: | <MNone: =
Output TIN: [D:\3DAnalyst' Exercise4' Temaindata'tin 1 —-@——e
ok, | Cancel |
—— o0
4. Click OK.
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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.

5. Right-click the tin] layer in the table of contents and
click Properties.

6. Click the Symbology tab.

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

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

ARcGIS 3D ANALYST TUTORIAL

Layer Properties

General | Source | Display  Symbology | Fields | Base Heights | Rendering |
Show:
Faces

[Faces with the same symbal

Symbol

|

—Legend

Lebe! appearing next to the symbol in table of corterts:
ad _| 1| o
Descri
o | | | 2w |

Additional description appearing next to the symbol in your map’s legend

¥ Show hilshade:
ilumination effect in
20 display

ok || Gamed || i |

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

Edge type grouped with unique symbal ’
Edges with the same symbol
Face aspect with graduated color ramp

Face elevation with graduated color ram
Face glope with graduated color amp
Face tag value grouped with unique sym
Faces with the same symbaol

MNode elevation with graduated color ram
Node tag value grouped with unique syn

MNodas with the samea symbal
| | | Add I

Dismiss |

0O O

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

Symbol | Range

Famp Colors
Propetties for Selected Symbols, .

Properties For All Symbols, . 59,977 - 240115

0.44 - 223277

Reverse Sorking
Remove Classes

Format Labels. ..
Edit Description. ..

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

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

Layer Properties

General | Source | Display Symbology | Fields | Base Heights | Rendering |

Show:
Face elevation with graduated color rmmp
|
Faces Value Field
IV Elevation
Coorarp: | TR ]

11. Click OK to close the Layer Properties dialog box.
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While this TIN is a fairly good model of the surface, you
can make it more accurate by adding more features.

Adding features to a TIN

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.

ARcGIS 3D ANALYST TUTORIAL



1. Click 3D Analyst, point to Create/Modify TIN, and click

Add Feature to TIN.

J_|§] Analyst * | Lﬂyﬁil@photo.ﬁf LI fp?ﬁ A ‘

Create Modify Create TIN From Features...

Interpolate to Raster  p o
Surface Analysis 4

Redassify...

Convert 3

Options...

2. Check railroad.

3. Click the Height source drop-down arrow and click

<None>.
Add Features to TIN EHE
~Inputs
Input TIN: Itnj j g

Check the layer(s) whose features are to be added to the TIN. Click a layer's name
to specify its settings.

Layers:
Settings for selected layer
D vipoints paint ﬁl
Oroads Feature type: 2D lines
e B rairoad Height source: <Mone> _II
Obrkiines
O cavesurvey Triangulate as: -

Osmcp Tag value field: | pone= 'l

4. Click the Triangulate as drop-down arrow and click soft

line.
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5. Check brklines.

Add Features to TIN

~Inputs

Input TIM: Itim

to specify its settings.

Layers:

D vipoints poink
Oroads
railroad

[ brklines
D Cavesurvey

Osmelp

Chedk the layer(s) whose Features are ko be added ko the TIM. Click a layer's name

=

< 5

Settings for selected layer

Feature bype: 2D lines

Height: source: IELEVMION - l
Triangulate as: Ihard line: 5 l
Tag value field: I <Mone:= . l

The Add Features To 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.

6. Check smclp.

Add Features to TIN

~Inputs

K E3

Input TIM: Itim

ta specify its settings,

Layers:

D vipoints point
Oroads
railroad
brilines

O Cavesurvey

smdp

Check the layer(s) whose features are ko be added to the TIM, Click a layer's name

L

< 5

Settings For selected layer
Feature bype: 20 pakygons

Height source: <Mone =

Triangulate as: saft clip ~
Tag value field: |<None> 'l
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7. Click the Height source drop-down arrow and click

<None>.

8. Click the Tag value field drop-down arrow and click

<None>.

You have defined the feature layers that you want to add
to your TIN and specified how they should be integrated

into the triangulation.

Add Features to TIN

~Inputs

Input TIM: Itin1
to specify its settings.
Layers:

D vipoints point

2

brilines
D Cavesurvey
smclp

Check the layeris) whose features are ko be added to the TIN. Click a layer's name

Settings Faor selecked layer

Feature type:
Height source:

Triangulate as:

2D polygons

<None>
soft clip '
Tag value field: | <Nones I

|

®@Q

¢ Save changes into the Input TIM specified sbove.

" Save changes into a new output TIN:

Ouktput TIN:

chlist_dakal3Danalysth Generah StudyAreastsquaw _valleyitin ﬂ

=1

Canicel |

9. Click OK.

o

The new features are added to the TIN.

34

After the next step you will see that the railroad follows a
bed that has been leveled somewhat relative to the surface.
Setting feature base heights from the TIN

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

1. Right-click roads and click Properties.

<% Convert Features to Graphics...

Data 3

=F Scene layers

= vipoints poi Save bz Layer File..

Froperties

= railtoad

—_

= brklings

= Cavesurvey

2 O smclp

M ||
Diizplay I Source I
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2. Click the Base Heights tab.
3. Click Obtain heights for layer from surface.

4. Click the drop-down arrow and click tinl.

Layer Properties
Geperal | Source | [election | Display | Symbology | Fields | Definiion Query | Joins & Relates |
Base Heights Extrusion | Rendering | HTML Popup

~HEight-

Use a constant value or expression to set heights for layer:
° 3 &l

+ Bbitain heights for layer from surface:

|D:\30AnalystiExerdsediTerraindatain

Raster fesolution, ..

€ Layer featires have 2 values, Use them for heights,

2 Unit C i
’V Apply conversion factor to place heights in same units as scene:  [som - 1,0000 ‘

~Offset
Add an offset using a constant or expression:

[° =

ok, | Cancel Apply

o

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.
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%
©

6. Right-click railroad and click Properties.

=% Cornvert Eeatures to Graphics...

I=# Scene layers

Lrat.
= O vipoints po ms D

* Save Az Layer File...
Bl B roads
B
B O tbrklines

= Cavesurey

= O smclp
| =
Dizplay -

7. Click Obtain heights for layer from surface.

Layer Properties K E3

Ganerdl | Sowrce | Ssscton | ODupley | Symbokgy | Feide | DefrbonOusy | Jome b Rsimee |
Base Helghts | o | Femdmany I HIML Pomm

€ Lse 2 const layer:

Bk e calfuet umig s conelant o exgEeon:

Jo =]

8. Click OK.
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The railroad features are now draped over the TIN 2. Click the Base Heights tab.
surface that you created. 3. Click Obtain heights for layer from surface.

4. Click the drop-down arrow and click tinl.

I

= |
= |

Next you’ll drape the aerial photo over the TIN.

Setting raster base heights from the TIN
5. Click the Display tab.

Including the aerial photo of the town in the scene makes
6. Type “30” in the Transparency text box.

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.
Genera | Scurce | Eedt Dsiayl| Symbology | Relds | Jons & Peistes | Base Heights | Rendesng |
1. Right-click photo.tif and click Properties. L i)
I ey ranter rmesienon in tate of contents.
(R T g —
% C [rirmar :—::-:’ ::-u....l.u_\ |
=0Ry e
X Remove Mmm; |,:::
= Refresh fn—— L =
- =] Open Attribute T able |
B e
B 797.7 <& Zoom Ta Laver : d
7h2.2
= H1E.El Set Data Source...
.881'1. Savebsla i
wer File...
[]eam8
alue oy ] _cmen | 5w |
High : 255
Low : 10 ;I 0
Digplay I Sourcel
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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 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.

Cleaning up the scene

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

1. Uncheck vipoints point.
2. Uncheck brklines.
3. Uncheck tinl.

4. Click the line symbol for the Cavesurvey layer.

|%¢

=% Scene layers -
B O vipoints point

+
=] roads

=] raifoad

E O brklin

=] Cavesurvey —

B O smelp

B0 tint

000 ©

Edge type
— Soft Edge
Hard Edge

Elzvation ;I
Dizplay
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5. Type “5” in the Width box.

Symbol Selector [ 2] ]
Category: | Al (i
—_ = j
Highway Highway Aamp Expressway
Options———————
Colar. .l'
Width: .
Espressway  MaiorPlosd  Aferial Steet P e
Ramp
- o
Collector Street  Residential Street Railroad
B — ———— —_— Properties...
Fiiver Bourdary, Bourndary, State More Symbals M
Mational
Save, Reset

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.
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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. In order to create a profile, you
must first have a 3D line (feature or graphic). You will start
ArcMap, copy the TIN to the map, and digitize a line to
make your profile.

1. Click the Launch ArcMap button.

D& R ¢ @ Q&

ArcMap starts.
2. Click OK to launch a new empty map.

@ _ArcMap

— Start using Archdap with

Templates provide ready-to-uze layouts and base maps
faor various geographic regions.

é £ An existing map:

Browse for maps...

I~ Immediately add data
[~ Do nat show thiz dislog again
[~ Load last map on startup
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Now you will add the 3D Analyst toolbar to ArcMap. The
ArcMap 3D Analyst toolbar contains a few 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.

3. Right-click on one of the ArcMap toolbars and click
3D Analyst.

% _Untitled - ArcMap - ArcInfo [_[O[x]

J Eile Edit View Bookmarks [nsert Selection Tools Window Help ,7 M Mems

DESHS| L Blx|o | [
30 Analyst = | e = Advanced Editing

Animation

= Annotation

ArcPad

ArcScan

COGO
Cadastral Editor

=]

Data Frame Tools

Dimensioning

The 3D Analyst toolbar appears.

4. Click Tools and click Extensions.

% Untitled - ArcMap - ArcInfo

J File Edt View Bookmarks Insert Selection |Tools Window Help

+f Editor Taokar
Graphs »
Reparts »

Georoding

-

£% Add¥Y Data...
5 Add Route Events...

& ArcCatalog
£y Wy Places. ..
onling Services »

Macras »

Custoize. .

Styles »
Options. ..
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5. Check 3D Analyst.
6. Click Close.

Extensions [ 7]

Select the extensions you want to use

ArcScan e

Data Interoperability

Geostatistical Analyst

Maplex

MNetwork Analyst

Publisher

Schematics

Spatial Analyst

Survey Analyst
Survey Editor
Cadastral Editor

Tracking Analyst

Malu[slalals]ala]s]

o]

g .

Descrption:

3D Analyst 9.3
Copyright ©1938-2008 ESRI Inc. Al Rights Reserved

Provides tools for surface modeling and 3D visualization

About Extensions Close —0

The 3D Analyst extension is enabled.

7. Right-click tinl in the ArcScene table of contents and
click Copy.

.Low:D A
r

272 ¥ Remave
%1 .,
.25[ = Refresh

I 240 <8 Zoom ToLayer

[ et
[zt Data 4
b Save s Layer Fil

10¢ gWE A5 Laver Flle,..

Disply m Properties. ..
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8. Right-click Layers in the ArcMap table of contents and
click Paste Layer(s).

= vers 19

& addData...

@ Mew Group Layer

Display | Source

9. Check tinl in the ArcMap table of contents to make the
layer visible.

|%

El £F Layers
= tin 1 9
Elevation

272.627 - 283.464
261,789 - 272.627
I 250,952 - 251,789
I 240,115 - 250,952
I 279.277 - 240.115
I 213,44 - 229.277
W 207,603 - 218,44
196,765 - 207,503
185.928 - 196.765

Display |Source | Selection |

10. Click the Interpolate Line button.
10

3D Analyst
3D Analyst ¥ | Layer: [&2 tn1

o

B
stz 2| @@
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11. Click the upper-left corner of the TIN, drag the line to
the lower-right corner, and double-click to stop
digitizing.

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 Create Profile Graph button.

12

3D Analyst [
g:kﬂyst-|Lw|@nn1 g@rg«e»,_?_,]gg|gg
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The profile graph is created.

Profile Graph Title B
Profile Graph Title
70
20l A ¥ h"Y
w01t %
0 4
20 4
= X
210 X
a0 [ Fa W
oy |
e T T T —r T
o s00 1,000 1,500 2,000
Profile Graph Subtitle

You can edit the title, subtitle, and other properties of
the graph; you can save, print, or export the graph; you
can copy it to the clipboard; and you can 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.

14
Profile Graph Title - |
e dentify..
Profile Graph Titl  Print...
N Duplicate
27
280 .(v \n Copy as Graphic
= X
i3 ]
240 % Refresh
2
220 X Save...
21 -\ Export...
200 V\‘\h—‘ S |
19 e d Properties...
t'r 5t'm 1,I}IDD 1‘5‘ RIS
Profile Graph Subtitle

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

[ - R N E

10|

&

[l

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 point to a target point.

1. Click the Create Line of Sight button.

RS-

5
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2. Type “2” in the Observer offset text box.

Line Of Sight K E3

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

Observer offset: IZ—Eﬂs——e
Target offset: [o Z urits

[T &pply cunvature and refraction comection

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.

. 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).
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The line of sight is calculated. The green segments show Lines of sight, like other graphic lines, can be copied
areas that are visible from the observer point; the red from ArcMap to ArcScene. Now you will copy both the
segments are hidden from the observer. lines you’ve created into the scene.

5. Click Edit and click Select All Elements.

& _Untitled - ArcMap - ArcInfo
J Eile |Edit Wiew Bookmarks Insert Selection
¥ Undo Add Graph to Layout  Ctrl+Z

4 Redo Cirf +

& cut Cirl+X

Copy crl+c

B paste iy
Paste Special. .

¥ Delete Delete

3 Copy Map To Clipboard

@y End...

B GoToXf.

EE— O
O Unselect All Elements
Zoom to Selected Elements

Both of the lines you created are selected.

4. Close the Line Of Sight dialog box. 6. Click Edit and click Copy
Line Of Sight 7] > 4
File |Edit View Bookmarks Insert Selection
Set options below as desired, then click the T
ohserver point and the target point on the map. : :"‘:"mqi""ml”\mt ‘rj:::
RECO
Observer offsst: |2 Z units % cut Ctrl+x
Target offset: [o Zunits :
Paste Ctrl+v
I pply curyature and refraction canection x Paste Special...
Delete Delete
B3 Copy Map To Ciipboard
¢ Find...
v GOTOXY...

3 Select All Elements.
O Unselect All Elements
@ zoom to Selected Elements
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7. Click Edit in ArcScene and click Paste. 8. Click the Save button in ArcScene.

% BuildTIN - ArcScene - ArcInfo

| e et vew gocknars ekcton |[DSRE 4 e x| Q&
T ctrl+x
Copy ctl4c
@M—G 9. Click File in ArcMap and click Exit.
X Delete Delete
S ——
| [Fre edt view Bookmarks tsert selectior
#4 .. O new... Ctrl-+H
Select All Elements [ open... ctl+0
& save Ctrl+s
The lines are pasted into the scene. ::i&m
4 Addpata...
Add Data From Resource Center. ..

]| Page and Print Setup...
[&, Print Preview...
&} print...

*d Document Properties...
=]

Import from ArcView project...
Export Map...

R O

10. Click No.

If necessary, to unselect the lines, click Selection from & Save changes to Untiled?
the Main menu and click Clear selected features.

Mo | Cancell

(10
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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.

44
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Exercise 5: Working with animations

Imagine that you wish to create an animated sequence
showing the flight of an object over a landscape. You’ve
created a TIN and have draped images over it to show the
area. You also have some data pertaining to a strange
phenomenon that has been occurring in the region. You are
interested in displaying all the data in a dynamic way,
making an animation to tour points of interest, and showing
how you made the surface. You would also like to 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.

ARcGIS 3D ANALYST TUTORIAL

1. In ArcScene, click File and click Open.
8% Untitled - ArcScene - ArcInfo
J File Edit “iew Bookmarks Selection Tools

Ol pew Chrl+N
@ CpEn. ..

2. Navigate to the Exercise5 folder and double-click Final
Animation_A.sxd.

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

B LR e Gk Joecon fode Emde e
DFEAS R+ HALiD W
P ROQACAQ NG EEON
T
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Playing the scene’s animation

In order to view a scene’s animation, you need to turn on
the Animation toolbar.

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

Wiew Bookmarks Selection Tools wWindow Help

Wieww Setkings...

Zoorn Daka 3
Toaolbars b |7 Mair menu
|T Status Bar 30 Analyst
Scene Properties. .. 30 Effects
30 Graphics

T O
|7 Standard

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

2. Click the Open Animation Controls button.

anirmation = | ﬁ | Ef—e
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This animation shows the flight of a hypothetical
unidentified flying object (UFO) over the terrain.

3. Click the Play button.

Animation Controls
| 2 ] | - » | Options 3 |

(3]

The animation plays, illustrating some of the effects you
can use in an animated scene.

e £R e ooty feaes [ groe o0
OSd& P> + B AL T3 W

CTYrTT— i
P BODGRDH LGB R O M e S| 0] 8] @] o |
=

In the next section you will work through the steps used
to make animations like this one.
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Opening the Animation scene document

1. In ArcScene, click File and click Open.

g% untitled - Arcscene - ArcInfo

J File Edit “iew Bookmarks Selection Tools

O pew Chrl+h

@ Open. .. Chrl+0

& zave Ctrl+5
Save As. ..

2. Navigate to the Exercise 5 folder and double-click
Animation.sxd.

O (2] =]

ke[GO ] - @er -
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The scene contains an ortho photo, a scanned

topographic map, and other data you need to make your

animation.

B U o focinats Jelechon Jock indie ey
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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.

There are three types of keyframes that you can use to
build animations. 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 set of keyframes to make
a camera track that will show an animation between points
of interest in your study area.

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

Animation | | [T
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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 on UFO.lyr and click Zoom To Layer.

UFo, L e
[ Flight 1
= Surface de@

3. Click the Capture View button to create a camera
keyframe showing the UFO layer.

Animation | | b

4. Click the Full Extent button to view all the data.

T @|H
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5. Click Zoom In on the Navigation toolbar and zoom to
Goss Heights, located near the center of your view.

| e e s bt 3ok it
/DoRS ) mRx 4
i caedq

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

Animation ¥ | ﬁ | E
[l

o

7. Click the Full Extent button.

T @i
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8. Zoom to Littleville Lake.

L e el el el el o ﬂ

[DEQ@ nex 3]

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

Animakion = | ﬁ” E

10. Click the Full Extent button.

7 @M
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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 video cassette recorder (VCR).

1. Click the Open Animation Controls button.

Animakion = | ﬁ | T

2. Click the Animation toolbar and drag it to the lower-left
corner of the scene so it won’t block your view of the
tools or data.

50

3. Click the Play button.

Animation Controls EHE

| 2 ]| | ..... I ..... - @ | Options = |

©

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.
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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.

1. Click Animation and click Clear Animation.

All animation tracks are removed from the scene.

Animation

Animation | ﬁ | T

-_I.= ar Animation

Bl Create keyframe...

ﬁ Creake Group Anirakion, ..
ﬁsl Creake Time Layer Animation. ..

2 Create Elyby From Path.,.

= Mave Layer along Bath, ..

[ Load Animation File. ..

m Save dnimation File, ..
X Expart to Yidea. .,

2 Animation Manager. ..
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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.

1. Click the Fly tool on the navigation toolbar.
The Fly tool allows you to fly through your scenes.

I+l

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

Animation Controls Ed

@ Optionz >

ArcScene begins recording as soon as you click the
Record button. If you don’t navigate right away, your
track will reflect this.
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3. Click once in the center of the scene to activate the Fly

tool. You start flying by entering into hovering mode.

[ e Dk i Lo Wt
(DS EER v Ras W 5o ten
| 1>

[ o e
E B gt detn

O ==t
O s
B e

Ty et= 8

In this mode your viewpoint follows the cursor. Point in
the direction you wish to look.

. 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.

[ 0 o et i o Wt
(DS ErR v RassH- aoten
| =X [
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5. Press Esc to stop flying.

You can also stop flying by clicking until your speed is
Zero.

. Click the Stop button to finish recording.

Animation Controls EHE

> 11 | ..... m . @ | Options »» |

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.

T @i

8. Click the Play button to see the animation you recorded.

Animation Controls Ed

|l uw] @]

0

Optionz > |

ARcGIS 3D ANALYST TUTORIAL



When you are done viewing the animation you recorded, | Making a camera track from 3D bookmarks

clear the track so you can make a better one in the next . . . .
i In the previous sections, you navigated in a scene and
section.

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,

9. Click Animation and click Clear Animation.

you’ll create keyframes from 3D bookmarks.

Animation = | o ] | bu 1. Click Animation and click Create Keyframe.
N g Clear Animation

B Create Keyframe...

ﬂ Create Group Animation, .. fnimation ~ | ﬁ | =

ﬁs' Creake Time Layer Animation. .. H Clear Animation

2 Create Elvby Fram Path,,.

=z Mose Layer alang Fath, ., ﬁ Create Group Animakian. ..

(& Load Animation File. .. " create Time Laver Animation. ..

E save animation File... A4 Create Byby from Path...

X Export ko Yidea. .. = Mowve Layer along Bath, ..

£ Animation Manager. .. & Load Animation File. ..

ﬁ Save Snimation File. ..
L Export to Video, ..

B+ Animation Manager. ..
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2. Click the Type drop-down arrow and choose Camera.
3. Click New to create a new track.
4. Click Create.

Create Animation Keyframe ﬂ E

st ICamera j——e

™ Import From bookmark,

[Littlevile Dam =]

Source object: ICamera of Main Yiewer j

Diestination kracks I Camera track 1

Keyframe name: I Camnera keyframe 1

Create | Close |

o

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.
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5. Check Import from bookmark.

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

Create Animation Keyframe ﬂ E

Type: ICamera j

e——p Imipart: from bookmark

Saurce ohject:

Goss Heights

ICamera of Main Viewsr j

Diestinakion krack: I Camera track 1 j

[

keyframe name: I Camera keyframe 2

Create | Close |

7]

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.

Animation Controls K
| 3 11 | @ | Options > |

®

The camera track plays, moving the camera through the
set of keyframes you imported from existing 3D
bookmarks.
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Switching the visibility between layers using a
group animation

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.

1. Click Animation and click Create Group Animation.

Anirnation | ﬁ | E

A Clear Animation

Ef Create Keyframe. ..

ﬂ Create Group Animation. ..

ﬁsl Creake Time Layer Animation, ..

iTreate Elvbey From Fath, ..

Mawe Laver alang Path. ..

Load Animation File. ..

Save Animation File. ..

Export to Yidea. ..

ol o T

Animation Manager. ..
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. Select the group layer named Image Data.

3. Slide the Fading transition bar about a quarter of the

way to the right.
. Check Blend layers when fading.

5. Click OK.

Create Group Animation ﬂ

Biase name for tracks: I Group animation

Select a group laver:

Biegin kime: I 0.0 Flight Crata ;I
Surface Data
End time: I 1.0 - e

—Layer visibility
¥ ne layer ak a time
[~ Make layers disappear
[~ Irvert order

r— Transitions
Mo all

— (3 )

el

Eading transition:

o——-|7 Blend layers when Fading

= Greate Inoped animation

[ Overwrite existing tracks with same narme

e T OK

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.

Caniel |

. Click the Play button to watch your animation.

Options »> |
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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.

Using the Animation Manager to disable a track
from playing

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.

1. Click Animation and click Animation Manager.

Animation %]

Animation | ﬁ ‘ T

M Clear Animation

Create kevframe. ..

Creake Group Animakion, ..

Create Time Laver &nimation, ..

Create Elvby From Path. ..

Move Layver along Path. ..

Load Animation File, ..

Save Animation File. ..

Export ko Video. ..

HIHEW N &b E

Animation Manager ...
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2. Click the Tracks tab.
3. Uncheck Camera track 1.
4. Click Close.

Animation Manager

Keyframes Tracks |T\me Wigy |

I~ wiew only tracks of bype: ILayer X Change priority: ﬂ ﬂ
‘ | Hanne | Type ‘ Attached | Loop ‘ Begin Ti
o Group animation { M., Layer es Mo 0.000 Properties...
1 Group animation {P... Layer Yes Mo 0,000
2 Group animation { T...  Layer Yes Mo 0,000
9_—_ w Camera track 1 ﬂ
|

You have disabled the camera track. Now it will not play as
part of the animation.

5. Click the Play button.

Animation Controls

ST

(5]

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.

Optionz = |
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Using Animation Controls to adjust the playback
duration

1.

Click Options.

Animation Controls

oW

® |

Optionz > |

o

Type “10” in the Duration text box.

Animation Controls HE

> n .

3. Click Options to close this portion of the dialog box.

—Play Options

' By duration
" By number of Frames
Framme duration:

[ Play anly From:

v Play in all viewers

I 0.0 ko |35.3 SECS,

I 10,0 7 secs,

I 10 (zalculake |
I 1.0 secs,

Play mode;

v Restore skate after playing

IPIay once forward j

—Record Options

I¥ Crverytite the last recarding
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4. Click the Play button.

Animation Controls

> it (5] @ | s |

4]

The animation now plays more quickly.

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 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.

1. Click Flight Path in the table of contents.

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

UFO.byr
Flight Pat]
Surface Data

B ImageData —
O Mesh | COmErtEeatires i Graptics. . [d| Clear Selected Feabires

@ Zoom To Layer ‘

4 @ Zoonm 1o Selected| Features

O rhoto.sid Data v NN suitehSelection
Topo.sid = !
Save As Laver File...

Properties. ..

Gopy Records For Selected Featur

Greate Layer From Selected Featurks

o

You can also use the Select Features or Select Graphics
tools to select the path you want to use. A path is
constructed from a single selected line feature or
graphic.

3. Click Animation and click Move Layer along Path.

Anirnation = | ﬁ ‘ E

M Clear Animation

Bl Create keyframe. ..

ﬂ Create Group Animakion, .
rl'?' Create Time Laver Animation. ..

= Create Elvby from Path, ..

dowve Laver along Path. ..

(& Load Animation File...

ﬁ Save Animation File. ..
X Export to Yideo. ..

2 Animation Manager. ..
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4. Click the Layer drop-down arrow and click UFO.lyr.

Move Layer along Path HE

Layer: [uFo.yr - ]-——e

! Selected|ine araptics

—Path source

% Selected line feature
[ apply in reverse order

Vertical offset I 75 e

Law High
Simplification Factar —_—

—Path destination
¢ Move laver along path
€ IMove abserver slong pathwith curment bargst

£ Mave barget Along)path with curtent ahseryer

Crrientation Settings... ! e

Track name: Track from path

¥ | Gverrite last imported track:

|

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

ArcScene can improve the simulation of 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.

8. Type “1” as a scale factor.
9. Click OK.
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DOrientation settings ﬂ E
None [LES
Lookahead: |
— Azimuth

% Use path azimuth— + ID 1] deqrees
£~ Set absolute value ID 1] degrees

—Inclination

* LUse path jnclination + IDD degrees
= Set absolute value ID 1] degrees

—Ral

e___ﬁ' Calculate from path + IDU degrees

with a scale factor |1

= Set absolute valus ID.D degrees

Cancel

o

10. Click Import to import the selected line as a flight path.

Move Layer along Path

Layer: Juro e

i~ Path source
] Selected|line araptics

% Selected line feature

™ apply in reverse order

Yertical offset I 75

Simplification factor —_—

High

—Path destination
(% Maove layer along path
€ Mave abiserver along path it current barget

) Maye baraet along path with curtent ahserver

Orientation Settings..

Track name: Track From path

¥ Oweririce |ast imparted|track:

|
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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

animation = | '] | b

Clear Animation

Create Kevframe. .,

Create Group Animation. ..

Create Time Laver Animation. ..

reate Elyby from Path. ..

Maove Laver along Path. ..

Load Anirmation File, ..

Save Animation File. ..

Export ko Yideo.. .

Aniration Manager .

Enﬁamm%&@
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12. Click the Tracks tab.

13. Uncheck Group animation (Mesh).

14. Uncheck Group animation (Photo.sid).
15. Uncheck Group animation (Topo.sid).
16. Click Close.

Animation Manager

keyframes  Tracks |Time Viawl

[ Wiew orly tracks of bype: Layer ‘I hange priority: fl ‘
| ‘ Mame | Type | Attached | Loop | Begin T
®__—9—E Group animation { M...  Layer Ves Mo 0,000 Properties. .
Group animation { P... Layer Yes Mo 0.000
Group animation { T... Layer Yes No 0.000

Track from path Layer Yes Mo 0,000 Hemuve
Camera track 1 Camera fes Mo 0,000
Remave Al
4 | ]

OROO

®

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

R by
T Flight Path

7]
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18. Click the Play button.

Animation Controls K

.................

| 3 ] | | @ | Options >3 |

®

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.

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

R by
? 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.
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2. Click Bookmarks then click UFO.

Bookmarks Seleckion

(B Create, ..

Manage...

Litkletille Darm

Krightwille
aoss Heights

Overview

3. Click Animation and click Create Flyby from Path.

Animation | & | pu

M Clear Animation

B Create Kevframe. ..

ﬂ Create Group Animation. ..
ﬁs' Create Time Layer Animation. ..

Load Animation File.. .

Save Animation File.. .

Export to Yidea, .,

Animation Managet...
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4. Click the third path destination option.

This option lets you observe the UFO as it moves along

the path.
Create Flyby from Path EHE
Layet: I j
—Path source
) 5eleched line araphics
% Selected line Feature
[~ Apply in reverse order
Wertical offset I 0.0
Lo
Simplification Fackar —_—
—Path destination
' Mave bath chserver and target along path (Fly by)
™ Move ohserver along path with current target
o———ﬁ' Move karget along path with current observer:
@rientation Sethings.,..
Track narne: I Track from path
¥ | Guwerwrite [ast imparted brack:
Impork Cancel

(5]

5. Click Import.
6. Click the Play button.

Animation Controls

> u [ =5

O ptions = |
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Both tracks play. The UFO layer moves, and the camera
follows its movements.

. Uncheck the Topo.sid check box to make the ortho

photo visible.

[ Mesh
Phioka, sid
Topo.sid

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.

Animation Controls E |

> u 5] ®|

Optiong > |

o
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9. Type “30” in the Duration text box.

Animation Controls

(rln|=| @]

Cptions =< |

—Play Options
7 By duration
" By number of Frames

Frame duration:

™ Play anly from:

¥ Play in all viewers

I 0.0 kol |35.3 SEC5,

I 30 secs.

I 10 G5 culate |
I 1.0 secs,

Play mode:

[ Restore state after playing

IPIay once Farwmard j

—Record Options

[V Gvetirite the 25t recarding

10. Click Options to minimize the dialog box.

11. Click the Play button.

Animation Controls K |

| 0 W

Options >

® |

(1)

10

Now the animation plays more slowly as the UFO flies

over the terrain.
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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.

1. Click File and click Save As.

J Eile Edit Yiew Bookmarks Selection Tools

O mew e
& open... Ctrl+0
& zave Chrl+3

2. In the File name text box, type “Animation_A.sxd”.
3. Click Save.

save As HE
[ I = e =

Save in: I |5 Exercized

fly data

image data

surface data
Arnimation.sxd

Final Animation_aA,sxd

=0
Cancel

%

File name:

IAnimation_A.sxd j
=l

IArcS cene Document [*.xd)

(2]

Save as ype:

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

63



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 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.

In ArcMap, ArcScene, and ArcGlobe, you can create an
animation through time, by creating a time layer track.
Feature, netCDF and raster catalog layers can be animated
through time in all three applications. The information in a
table can be animated through time in a graph in ArcMap
only. For more information on animating through time, see
the Animation in ArcMap tutorial. ArcMap is used as the
application for this tutorial, but the steps performed can be
applied to ArcScene and ArcGlobe as well.

In the next exercise you’ll learn some basic fundamentals
to 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 ESRI-supplied default layers.

Examining the default layers in ArcGlobe

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

1. Click the Start menu, point to Programs, then ArcGIS,
and click ArcGlobe.

@ Accessories 3
@ (Games 3
@ Microsaft Developer Metwark ¥
77 Startup r
) #ML Spy Suite 3
. Remote Assistance

77 mdministrative Taols r
) Jasc Software 3
) MsHML 4.0 3

@ Mew Office Document
" Open Office Document
i@ SetProgram Access and Defaults

(3 windows Medis Player

[ & ArcCatalog
¥ [57 ArcGIS Deskiop Help

L@ Microsoft Office Tools

[

@ ArcMap
éE Arcscens

B, Desktop Administratar

(% Documents

G Settings
»~ Search

@) Help and Support,
&7 Run...

~ = - Kl

] Log OFf stev2ge7. .,
@] shut Down,..

|4 start

ArcGlobe starts and its default layers are loaded. Notice
which layers are loaded in the globe by looking at the
list in the table of contents.
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2. Click Tools and click Options.

Tools Window Help
@ Archlap

@ ArcCatalog

-m‘ My Blaces. ..

Crling Services  p

Macros »
Cuskomize. .,
Extensions...
Styles 3

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

4. Check Use the default layers that come with ArcGlobe.

This data is installed locally with ArcGIS and includes a
world image layer and a continents layer. Therefore,
rather than using online source data for this exercise we
will use the default data that comes with ArcGIS.
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Dptions H
Gereial | Cache | Messages | LevelofDetal | Compression |
9—— Default Lapers | Geoprocessing | Tables | Raster | Table OF Contents

Lets you control which lavers will be displayed by default when you start
ArcGlobe.

o——ﬁ ise the default layers that come with Arcclobei

" Uss default oniins layers

" Use my chaice of default layers

Make Default Layers From Current Document:

€ Don't use any default layers

(5 -
o ] Concel Apply

5. Click OK.

6. Click the New Globe File button to refresh the globe
view with the new layers.

o ain]=3 = ="

7. Click the Type tab in the table of contents.

Type I Displa'_.rl Source I

o
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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 both listed as draped layers and therefore display
directly on the globe surface.

Adding more layers

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.

1. Click the Add Data button.

Qv &Ea
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2. Navigate to the location of the Exercise 6 tutorial data
folder.

3. Click las_vegas_area.img, press Shift, and click
las_vegas_strip.img.

The multiple layers are selected.
4. Click Add.

The image layers are added to ArcGlobe as draped
layers. You’ll explore them later in this exercise.

Add Data
Look in ID Exercisef |

ol o) splswle] [ =

Marne: IIas_vegas_alea.img; las_wegas_strip.img Add —e

Show of bpe: IGIobe supported D atasets and Lavers j Cancel |

o
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Changing a layer’s drawing priority in the table of
contents

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 Type page of
the table of contents.

1. Click the Continents layer and drag it so it’s just above
the World Image layer.

A black line indicates where the layer will be placed.

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

The drawing priority is now set so las_vegas_area.img
and las_vegas_strip.img get drawn on top of the
Continents layer.

%

= @ Globe lavers
£ Floating layers
= B CDraped layvers
N Coniner: BG4
= las_wegas_skrip.img
RGE
Mred: Band_1
M Green: Band_2
M Elue: Band_3
= las_wegas_area.ing
RGE
M rRed: Band_i
I reen: Band_2
| M Elue: EBard 3 _e

28 Elevation layers
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Navigating in Globe mode

ArcGlobe has two viewing modes: Globe and Surface.
Globe 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 Globe mode first,
then in Surface 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.

Zoom In/Out

R RSP L L.

Navigate

68

1. Click the globe, slowly drag up and to the right, then
release the mouse pointer.

The globe rotates and the view angle lowers, so you
gain a different vantage point.

2. 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.
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3. Click Full Extent.

The globe displays at full extent.

Turning on the Spin toolbar

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

1. Right-click the menu area and click Spin.

¥ Main menu

30 Effects

,7 Animation
ialobe 30 Graphics
Fublisher

’7 Standard
’7 Tools

Customize, ..

e SEUNCE:

The Spin toolbar appears as an undocked toolbar.
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Using the Spin tools
1. Click the Spin Clockwise button.

Spin ]

Viewer:|MainViewer 7| Gpeed10.000000 = | @ B

0

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

2. Click the Up arrow on the Speed text box to increase the

rate at which the globe spins.

Viewer:lMainViewer j Speed:l1U.DUDUUU j ya - |

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

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

Spin ]

Viewer:lMainViewer j Speed:l1U.DUDUUU j E ] aj’:_‘

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

1. Click the Find button.

P 1AL QBT %ROE SN

0

Click Places.
Type “Las Vegas” in the Place Name text box.
Click Find.

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

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

I

70

Features ' Flaces |

Service: [uworld Gazsfteer Esrr =l Stap

Flace hame: j il Sy |

Place Tyvpe: j

Candidates: a
Cancel |

Right-click a row ta show contest menu,

Mame | Type | Description | -

Las Vegas Large U.5. Cities Las Yegas, Nevada, United States

LasWegas Small LIS, Cities Las Yegas, New Mexico, United States

Lasegas Small U5, Cities Laz “Yegas [Naguabo, Municipio), Pue...

Las Wegas Small 15, Cities LazYegas (Mayaguez. Municipio), Pu

Las Wegas Small LS. Cities Las Wegas (Catana, Municipio], Puert..

Las Vegas Small .S, Cities Las Wegas, Texas, United States

Laz Vegas Tawn Small .S, Cities LasWegas Town, Mew Mexico, Unie... j

200 objects found

4

[ S
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7. Click Cancel to close the Find dialog box.

3

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

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

The display zooms to the Strip area of Las Vegas.
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las_vegas_strip.im

=™ S p.img Copy
Mred: Band_t ¥ Remave
M Green: Band_2 | -
MElue: Band_3 © Refresh

= las_vegas_area.img g Generate Data Cache

RiGE

Mred: Band_t
M Green: Band_2 Open atbribute Tt

MGlue: Band_3
world Image
28 Elevation layers

Redefine layer 3

Visible distance range P

Data 3

Save As Layer File, ..

Properties. ..
LI}

. Click the Center on Target button.

E ey

. Click the center of the Fountains of Bellagio.

The point you clicked is moved to the center of the
display. Centering on a target sets a target on the globe
surface and switches to Surface mode.
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4. Click Zoom to Target and click the central dome of the
Bellagio.

A new target is centered and the display is zoomed to it.

5. Click the Navigate button.

@~ 1@

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

7. Click the Full Extent button to return the globe to its full

extent position.

% @)

>

Setting some preferences

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

1. Click Tools and click Options.

Tools Window Help
- a ArcMap
é:l ArcCatalog
fF My Places...
Online Services  p
Macros »
Customize. ..

Extensions...

Styles » n

The Options dialog box is where you set application-
level preferences. The settings will be preserved in all
instances of ArcGlobe.
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2. Click General.

3. Check Animate viewer when using tools and commands.

DefaultLafers | Geoprocessing | Tables | Raster | TableOf Contents |
Geresl | | Cache | Messoges | LevelofDetal |  Compression

Startup
’VF Show splash screen; ‘

Mew Layer Visibilit:
[IV Make newly added layers visible by default ‘

r~Animate Tools and Command:
e——-F Animate wiswer when using tools and commands

Speed:

Latitude:

35,753 E

Longitude:

[-116.000

Altjtude:

[9779.787

Use Current Pasition | Restare Default |

Mause Wheel, Navigate Tool, and Zoom InfOut Tool
’VRuH Faorward | Drag Up: " Zooms In ' Zooms Out

"CiD Graphics Tools ‘

¥ Keep drawing tools active after drawing graphic

0K | Cancel | pb

o

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.
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5. Click Bookmarks and click Las Vegas.

| Bookmarks  Selection

E@ Create, ..

Manage...

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 ?

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

General 'Backgraund | Sun Positionl Tlansformationsl

#" Globe layers Mode: ITransitionaI color Vl
Space colar: I -

Transition Zone
2. Click the Background tab. Upper limit (kan):
3. Click the Sky color drop-down arrow and click a color 300
of the morning or evening sky. Lower limit (km}:
100

e Sky color:
[ Mo Color ]

—EnvironmentSettingDDDDDDDDDDDD
I Fog OOdo0ddOEEECOE .
FAtmospherichaltDDDDD....D. —

I [ I (reRed
g4 EEEEEEEEEE N
2 HEEEEEEEEE[COO
rUseasdeFauItinaDDDDDDDDD..D
DDDDDDIIDIIIJ
OO EEEEEN
EEEEEEEEEICO
EECOo0oo0oooonp |
OooooododdOm .
L]

Mare Calars...
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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.

4

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 Globe 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: elevation, draped, and floating. In this
exercise, you’ll learn how to use the classifications to help
layers provide the right information to your documents.
This exercise assumes that you are using ESRI-supplied
default layers.

Adding elevation layers

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
making it look more realistic.

1. With ArcGlobe already open, click the New Globe File
button to create a new globe surface.

ArcGlobe starts, and its default layers are loaded.

o

L8 e s e (g
OFd& Fr 4 Qa0 |+~ 1RFAnRTLSF v ONTA S
(L R R L A ]

D= S

.

2. Click the Type tab in the table of contents to show the
default layer classifications.
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Type, I Displa}rl Source I

o

. Right-click Globe layers, point to Add Data, and click

Add elevation data.

This indicates that you want to add a specific type of
data to that layer category.

x|
i

59

£ Floating I
[ Draped la 4 Mew Group Layer

F #@ Elevati
8 evaton ﬁ Easte Layer(s)

é Add Floating data
ﬁ Add draped data
+

:

Turry Al Layers O

Turn All Layers OFF

Select All Layers
Expand Al Layers

H Gollapse Al Layers

Globe Propertizs. ..

. Navigate to the location of the Exercise7 folder.
5. Select sw_usa_grid.
. Click Add.

Add elevation data

Lookin: [ Eercise?

2 angelus aks.tf
9010k
cal_mmosaic.sid

)
5/

_e

Hame: [ew_usa_gid Add

Cancel

Show of type: [ fikers listed |
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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.

1. Right-click Globe layers, point to Add Data, and click
Add draped data.

-

Add Dat: » ;

= Floig & A Floating data
B Oraped | & New Group Layer |
o Elenaion Gy e Layerls) & 5ol elevation data

Turii Al Layers Or

Turn Al Layers OFF
Select Al Layers
Expand All Layers

= Goflapse Al Layers

Globe Properties. ..

Layers you will now add will follow the globe surface.
2. Click angelus oaks.tif, press Ctrl, and click
socal_mmosaic.sid.

Add draped data

Lok in: |D Exeiciss? = El ngl@

Ocean Background byr

si_usa_arid
world30.shp

Name: [angelus aaks tif: socal_mmosaic. sid Add —9

Show of pe! [ Giobe supported Datasets and Layers =l Cancel

Both layers are selected.
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3. Click Add.

If prompted, close the Geographic Coordinate
Systems warning message box. The data will be
projected to ArcGlobe’s currently set Geographic
Coordinate System.

Geographic Coordinate Systems Warning EE

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

Daka Source | Geographic Coordinate System |
angelus oaks. tif GCS_Marth_American_1983

Alignment and accuracy problems may arise unless there is & correct kransformation
between geographic coordinate systems.,

¥ou can use this button to specify or modify the

Transformations. ..
transformation{s) used by this globe;

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

[ Don't warn me again in this session

[ Don't warn me again ever
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4. Right-click angelus oaks.tif and click Zoom To Layer.

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.

Copy
X Remaove

= Refresh

& Generate Data Cache

Redefine layer 3

Cpen Attribute Table

@ Zoom To Layer

Visible distance range B

Daka 3

Save As Laver File. ..

Properties...

The Angelus Oaks imagery appears washed out due to the
Continents layer being drawn with a higher drawing
priority. Next, you’ll learn how to change the drawing
priority of a draped layer.

Changing the drawing priority of a layer in the
table of contents

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 Type page of
the table of contents.
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1. Click the Continents layer and drag it so it’s just above
the World Image layer.

A black line indicates where the layer will be placed.

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

- @ Globe lavers
£= Floating lavers
= B Draped lavers
Cantinents I o
¥ angelus oaks, kF
=] socal_mmosaic, sid
RiSE
Bred: Band_t
B Green: Band_z
.Blue: Band_3 |
+ World Image ! 9
= &8 Elevation layers
sw_usa_grid

The drawing priority is now set so angelus oaks.tif and

socal_mmosaic.sid are drawn on top of the Continents
layer.
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Setting a target to initiate Surface mode 2. Click the bottom of the display and slowly drag up.

1. Press Ctrl and click the middle of the display. The globe terrain you created becomes discernible as
you investigate the imagery you added.

You’ve initiated Surface mode and set a target at the

location on the globe surface where you clicked. 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.

1. Right-click Globe layers, point to Add Data, and click
Add floating data.

£= Floating I
B Draped la Q Mews Group Layer ﬁ Add draped data

#8 Elevvation 2 acte Layerley ,".', Add elevation data

T &l Layers G

Turn All Layers OFf

2. Click 03_99x10k.

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

3. Click Add.
The layer is added to the floating category.

add floating data

Lookin. [ Evercie? =l = calse|EE [:
gelus oaks.tF
rkinenk by
inent, hp
can Background.lyr
cal_mmosaic.sid
_usa_orid
& world0.shp
Name o3 530k _e

Show of type: [ Gjobe supported Datasets and Lapers | Cancel
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Setting elevation properties of floating layers
1. Right-click 03_99x10k and click Properties.

=]

= @ Globe layers
[ £=F Floating layers
B :
talu 2 Copy
High ¢ Remove

= Refresh

Lo
= B Oraped lave & Generate Data Cache
angelus

= socal_mr Redefine laver »
RGE DEEn Atbritute Table
M Red:
M Gree <& Zoom To Layer
M Elue:
Visible distance range 3
Countrie 2
‘world I Daka 3
[l 28 Elevation lay
sw_Usa_ Save As Laver File. ..

Proseces.._____ g 1
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2. Click the Elevation tab.

3. Click Elevation values provided by this layer in the
Layer floats independent of the globe surface, draped
on drop-down menu.

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

Layer Properties

Globe General| Souce | Extent | Display | Symbology | Globe Display | Fiekds | Joins & Relates Elevation | Cache |
i

1 Drape layer on globe suiface:
£ Layer provides elevation data o the globe surface

 Laye ffoals independent of the giobe suface, draped on

& sutface of constart elevation [ofsel] = |

A surface of constant elevation [offsel] 9
El yz

£ Use eleyation walles in e lager

| Use corstant value o expressior:

[o =
Unit C
’V Factor to convert layer elevation values to meters: T ~ T
” \
’7Add a constant elevation offset in meters: T ‘ e

ok | Cancel Apply
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5. Click Symbology.

. Select the red to blue color ramp in the Color Ramp

drop-down menu.

. Check Invert.

(ot Gimnmvad | Sowen | Exteni| Dplay WSymbotogy | G Drplay | Frids | Jors & eisbes | Edevation| Cact |

Ui | Bram raster stretching values alang a color ramg Tmport...
Cacestied

Cikee Walue  Label

A [nghoomrar
e —

This inverts the color ramp so that high values will be
displayed as red, low values as blue.

. 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.
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Setting a vertical exaggeration factor for floating 3. Click the bottom of the display and slowly drag the
layers mouse pointer up.

1. Right-click 03_99x10k and click Zoom To Layer.

3
=
= @ Globe layers
By copy
Yalue

P High @ 3 X Remove

= Refresh
. Lo+ -2

= B Draped layers & Generate Data Cache
angelus oal

= socal_mma:
RiGE Open &tbribute Takle

MRed: |
e RGN — O
MBle: € Visible distance range W
Countries
world Imag DAta s
= #4 Elevation layer:
sw_usa_gti

Redefine laver »

Save As Laver File. ..

Properties. ..

This allows you to see the effect of changing the
vertical exaggeration.

The 1 is displayed in the view.
© TAYETIS CISprayec i Hhe view 4. Double-click Globe layers.

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

4" Globe layers

™ %@ | 5. Click the General tab.
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6. Select or type a value of “10” in the Vertical
Exaggeration Of floating layers drop-down menu.

Globe Properties

General I Background | Sun Position | Transformations

Descripkion:
-
=
—Wertical Exaggeration
Of globe surface: I Mone VI
Of floating layers: -
Mone -
1.5
2
5 —
Globe display units: m e

[ Enable Animated Rokakion

‘When you use the Navigation tool 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

Ok I Cancel Aol

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

7. Click OK.
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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.

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
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 i1s a multiresolution TIN-based surface
derived from measurements stored in one or more feature
classes in a geodatabase.

In this exercise, you will use geoprocessing tools to load
surface data into a geodatabase, construct a terrain dataset,
and use the terrain inside ArcMap and ArcGlobe.

Loading surface feature data into a geodatabase

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 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.

1. Start ArcCatalog.

Make sure the 3D Analyst extension is enabled via the
Tools>Extensions dialog box.
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Extensions _____________ Y

Selectthe extensions wouwant to use. ‘\
st o

Metwork Analyst r

B Spatial Analyst <

4

H

ST R S S S B .r'/

2. Navigate to the Exercise 8 folder and click terrain.gdb
to open the geodatabase. Double-click the topography
feature dataset to open it.

) ArcCatalog - ArcInfo - D:\3DAnalyst\Exercises \terrain.gdb 9 [=]
fle Edt View Go Toos Window Help ‘
cpsEex wEFEaejlaanx v |[aalseas|o®

| Location:  [D3DA bt ErerciseBuemain scb =]

————————— | Conterts | Proview | Motadata |
I Catalog = |7

- lame ype
% DA Ptopography File Geodatabase Feature Dataset
£ 3DAnalyst
i @ Exercsel
H {1 Exercise2
i (] Exercse3
@0 Exerased
i @[] Exercses
+ @0 Exercses
o @[] Exercse7
¢+ =0 Exercses
i = tewain.gdb e
i (&1 topography Jia | i) |

3. Open ArcToolbox by selecting Show/Hide ArcToolbox
Window from the Main menu.

-1 1=,

4. In the ArcToolbox window, choose the plus sign next to
the 3D Analyst Tools to expand the tools located in the
3D Analyst toolset.
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ArcToolbox B
|55 ArcToolbox N

E--& Conversion

-8 From Featurs Class
E& From File

;" ASCITED ko Feature Class
A Import 30 Files

A LAS to Multipoint

L Point File Information
[]--% From Raster

[]--% From Terrain

-8 From TIM

-8 To KML

----- &% Laver 3D to Feature Class ;I

Favarites I Index I Sealchl Hesultsl

9——-5& 30 Analyst Tools

5. From the 3D Analyst toolset, expand the Conversion
tools, then the From File tools.

6. Double-click ASCII 3D to Feature Class to open the
geoprocessing tool.

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. 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.
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7. In the 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 dialog box,
navigate to the Exercise 8 folder, and choose the
masspoints.xyz file as input.

* ASCTI 3D to Feature Class _[O]
Input
e j__j_e
| = | 0
D:\3DAnalyst\Exercise8 ynasspoints. xyz .|.|
jes
1
Input File Format.
WYZ =
Output Feature Class
| D:\3DAnalyst\Exercised\terrain, gdb\topography \topo_mass_points E’——-——@
Output Feature Class T
MULTIPOINT vt—-——m
Z Factor {optional)
Input Coordinate System (optional)
|
Average Point Spaci optional
10
File Suffix (optional
Dedimal separator (optional
DECIMAL_POINT j_il'_®
ok, | canc Environments... | Show Help > |

®

9. Make sure the Input File Format to XYZ.

10. Click the Browse button next to the Output Feature
Class dialog box and navigate to the topography feature
dataset.

Name the output feature class topo_mass_points and
save it inside the topography feature dataset.
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11. If not already, set the Output Feature Class Type to
MULTIPOINT.

12. Set the Average Point Spacing 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 xy 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.

13. 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, which 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 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.

* ASCII 3D to Feature Class 9 [=] B3

Input
Browse for: |Fi\es

D:\3DAnalyst\Exercised'preaklines.in

Kl

ILI:IiIiL’&

Input File Format

| GENERATE

Output Feature Class

| D:\2DAnalyst\Exercise8\terrain.gdb\topography tope_break_lines

Qutput Feature Class Type
POLYLINE

Z Factor (optional

© 06

Input Coordinate System {optional)

Average Point Spacing (optional

File Suffix (optional

Decimal separator (optional

e |
oK I | Cancel | Environments... | Show Help >> | @

B [LEL[

17. Set the Input File Format to GENERATE.

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.
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In ArcCatalog confirm 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.

-} ArcCatalog - ArcInfo - D:\3DAnalyst\ExerciseB\terr: in.gdb\topography \topo_break_lines

Fie Edit View Go Tools Window Hel

o | B R X%

EET TR EER LR

Location: [D:\3DAnalyst'Exercised'temain gdb\tupogmphy‘rcpe_break_lines | |
2 Carterts [Preview | etadats |
=@ D\ =]
=-{10 3DAnalyst
{1 Exercisel
{1 Exercisez
{1 Exercise3
{1 Exercise4
{1 Exercises
{1 Exercises
{1 Exercise7
-] Exerdised
-5 terrain.gdb
= £ topography
@ =[%] topo_break_lines
{51 topa_cip_paly . ol )
~[&] topo_mass_points
- topo_water poly x|| Preview: |Geography -
VA

23)

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
3-D data and are read using the same tool, ASCII 3D to
Feature Class.
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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 Terrain wizard in ArcCatalog to
define and build a terrain dataset.

1. In ArcCatalog right-click the topography feature dataset
and select New>Terrain from the context menu.

[t [mEEE
Impart » %, Relationship Class...
Export »

Compress File Geodatabase. .. i Network Dataset...
Uncompress File Geodatabase... ] Topology...

Eﬂ Cadastral Fabric...
Polygon Feature Class From Lines...
Q Geometric Metwork...

Upgrade Spatial Reference. ..

Add Global IDs...

Properties... }

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 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.
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Accept the default name for the terrain dataset.

3. Click Select All to check on all the feature classes that

are in the feature dataset.

New Terrain [ 7] x]

Choose Terrain Characteristics

Enter a nams For your Esrain:

| topography _Tervain

Select the Feature classes that will participate in the terrain:

=] topo_mass_points Select Al :l__e
topa_break_ines —
tapo_clin_poly ﬂl

topo_water_paly

Kl 1»]

Approximate point spacing:

0 average distance between points in Feet

= Back I Mexdt = I Cancel

4] 5]

Set the Approximate point spacing to 10.

5. Click Next and indicate how each feature class will
contribute to the terrain.

Click the Advanced button to expand the list of

columns.
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7. Set the Surface Feature Type (SFType) to hard line for

the topo_water_poly Feature class.

New Terrain EHE
Select Feature Class characteristics,
Each data source has some settings to indicate how it should be used to buld the terrain, Use the
drop-down menus in the table below to choose elevation source and surface type.
Choose the options for a feature class by dicking in sach column:
Feature Class [ Height Source | SFTyvpe | OverviewTerrain_|
[ topo_mass_paints Shape mass points Ves
topo_break_ines Shape hard line Mo
topo_clip_paly <Mone > saft clip Ves
topa_wiater_poly SPOT hardl line Ves E
4| | i
Freserve Enbeaned Hens .. << Narmal ﬂ__e
< Back I Mk = I Cancel |
|

0

The features of the topo_water_poly feature class
should be incorporated into the surface as hard lines.

Since the mass points and breaklines have z-values,
which will be used to define the terrain surface, so 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.

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
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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 replace
polygons to ensure 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.

Defining the pyramid for the terrain dataset

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.
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1. Click the radio button next to the z-tolerance pyramid
type.

New Terrain EHE

Select pyramid type.

Determine the pyramid type used to build the pyramid levels of the terrain dataset.

o——(-‘ Z Tolerance

" Window Size

Paint selection method; [z mnmum =
Secandary thiming methed: o =
Secandary thinning treshold m—
< Back I Next > I Cancel

2]

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.

2. Click Next to define the terrain pyramid levels.
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3. Click Add four times. This populates the table for you to
customize the properties.

4. 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.

New Terrain [2]x]
Create terrain pyramid properties.
for each " within your terrain,.
Terrain Pyranid Levels Cakulate Pyramid Froperties |
Z Toleranc | Masimum Scale I ﬂ——e

1 1 2500

2 25 10000 T

3 S 25000 —I

4 10 50000 Remave Al |
Resohation Bounds Setting. ..

<bock [ metsy | cone |
1

o 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.
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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. Set the Max Z Tolerance for the topo_break_lines
feature class to 1. Accept the defaults for the others.

In the 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.
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Pyramid Resolution Bounds E

Each breakline data source can participate in one or maore resolutions, specified through
lowerfupper bounds, Both the lower bound and the upper bound are inclusive. Classes
representing the same world objects should have the same group id.

Specify the options for a feature class by clicking in each column:

Feature Class | Graup | Min Window 5., | Max Windaw ... |
topo_break_lines 2 0 1
tnpo_clipjoly 3 0 10
tupu_wateujuly + 0 10

oK. I Cancel

(7

. Click OK to dismiss the Pyramid Resolution Bounds

dialog box.
Click Next to reach the summary panel.
Review your settings.

. Click Finish.
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New Terrain

Surmary of terrain settings.

Terrain name topography_Terrain
Poink spacing: 10
Feature Class settings:

Feature Class | Hiight Source | SFTvpE OverviewTerrair &
E' mass_points Shape mass poinks Yes
tapo_break_lines Shape hard line Ho |
(&l topo_clip_paly <Mone> soft clip Yes -
kil ‘ ] L o

Z Talerance Pyramid Settings:

i | Z Tolerance | Maximum Scale |
1 2500

2 2.5 10000

3 5 25000

4 10 50000

< Bark Im_ﬁmd_l__g

10. You’re now asked if you want to build the terrain.
Select Yes to initiate the terrain build process.

Create Terrain

The new terrain has been created. Woould wou ke to build it now?

(10

When the terrain build process is complete, the new
terrain is added to the Catalog Tree inside the feature

dataset. Right-clicking the
expose the properties. You
dataset in ArcCatalog.

Catalog Tree

new terrain dataset will
can preview the terrain

H

=] Exercised

Ela terrain.gdb

EEF topography

; topo_break_lines
topo_clip_poly
topo_mass_points
topo_water_poly
topography_Terrain

L b
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Viewing aterrain 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 (TOC). As well, it has a Layer Properties
dialog box to control display parameters. The Symbology
tab on this dialog box is identical to TIN layers.

1. Start ArcMap.
2. Click the Add Data button.

2
= Uil - Arcap - Arcimin
e O e Qookewris et Seiedon fooh edos e £
DEFES Ll F ol fEm o S a@eO- e
T v Lum Emnn e 2 - L EE @ .
———————— =

3. Browse to topography_Terrain from the Exercise 8
folder, add it to the map, then make sure its visibility is
turned on.

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
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measurements needed to get to the higher-detail pyramid
level are retrieved and added to the triangulation.

4. Zoom in on the display. Note how the vertical tolerance
associated with the current display is listed in the map’s
Table of Contents.

Table of Contents E

EF=410v2r<
= topography_Terrain
Z Tolerance: 1,000 0
Edge kype
— Soft Edge
— Hard Edge
Eleation
1731.889 - 1927.5
1535.979 - 1731.889
Bl 13540.065 - 1535979
Bl 1144.157 - 1340.065
Bl 945,247 - 1144.157
0 752,336 - 948,247
I 555,425 - 752,336
360,514 - 556,425
164,604 - 360,514

Display I Sourcel Selection

5. Zoom to the full extent of the layer by clicking the Full
Extent button from the Tools toolbar.

EEHERT R L L ]

Full Extent

Note that Overview Terrain is listed in the Table of
Contents.
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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.

The use of a point limit tells the terrain layer to further
downgrade its display resolution if the current environment
(i.e., 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 in the TOC. By default, a
point limit of 800000 is used.

6. Double-click the terrain layer to open the Layer
Properties dialog box and click the Display tab.

7. Change the point limit from 800000 to 125000 and click
OK to close the Layer Properties dialog box.

ARcGIS 3D ANALYST TUTORIAL

General | Source | Symbalogy Display | anetysis |
Fuandering Prafarsnce
(% Lsa deinull drsang behsior
[* Usp ovendoswhon 7oomad iofdl
 Abwenys use oerance.

[crararw -
125000 e

[+ Aggly pomlimit
[ Lok surfaca

[~ ‘Shaw MapTips (uses primary display field)
[ Diepiay tomsin resohiton in tabla of corants
[V Seali symiboks when & referenoe scal is sot

[ om

Tmnsparant

ok | caest | aeey |

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 gets 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.

1. Make sure the 3D Analyst extension is enabled by
clicking its check box in the Tools>Extensions dialog
box.

|

Select the extensions wou want to use. 3
! Metwark Analyst r
.M Spatial Analyst ¢
4
4
E
e S, T g -hr-f
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2. Add the 3D Analyst toolbar from the View>Tools menu,
if not already displayed. The terrain is displayed in the
Layer combo box on the toolbar.

st e 2|k me

3D Analyst * | Layer: Itnpugraphy_Tarram

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.

Gareesl | Souece | Symboiig | gl Aneis |
o0ty i et e R =} ' 4]
specified venchution o better.
[k, | Cana |
+
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4. Set the resolution threshold for the 3D Analyst tools to
1.0 from the drop-down menu.

5. Click OK.

6. Zoom in on the terrain until the display scale is larger
than 1:10,000.

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 tool. Set the Observer
offset to 5 and the Target offset to 2. Digitize two points
on the surface to reveal the line of sight analysis.

8. Now you’ll interpolate a 3D line on the surface. Click
the Interpolate Line button and digitize two points on
the surface.

The resulting graphic line will automatically be
selected.

A selected 3D polyline enables the Create Profile Graph
tool.
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9. Click the Create Profile Graph tool to graph the 3D line.

Profile Graph Title
Profile Graph Title

L
00
400

0 0 1,000 1,500 2000
Profile Graph Subttle

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.

1. Open the Terrain to Raster tool from the ArcToolbox
window. It’s located in the 3D Analyst
Tools>Conversion>From Terrain toolset.

ArcToolbox =]
@ ArcToalba: -

E& 3D Analyst Tools

E& Contersion

& From Feature Class
% From File
& From Raster
E& From Terrain
----- Terrain to Raster
{0 L Terrain to TIM
-8 From TIN

-8 To kML

}" Layer 30 to Feature Class ;I

Favorites Ilndex | Searchl Flesultsl

ARcGIS 3D ANALYST TUTORIAL

2. Choose the terrain in the Input Terrain drop-down box.

3. Set the other values to match the graphic below.

* Terrain to Raster M=l B3
Input Terrain , j‘
|D:\,SDAnaIyst\Exeruses\terraln.gdb\topography‘\mpography_Terram || EI

_e

ID:\SDAnalyst\ExerdseS\b&rramjrd ﬂ
Quiput Data T tional

FLOAT |
Method (optional

MNATURAL_NEIGHBORS j

Sampling Distance tional

CELLSIZE 10 |
Pyramid Level Resolution (optional
: o
L]
oK | Cancel Environments... | Show Help > |

o

4. 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.

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.
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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.

5. Zoom to full extent once the geoprocessing tool has
completed. Turn off the layers except the raster to view
the results.

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.

1. Open the 3D Analyst Tools>Raster Surface>Hillshade
geoprocessing tool.

ArcToolbox B
@ ArcToolbox =
=8 3D Analyst Tools

& Conversion
Functional Surface
Raster Interpolation
Raster Math

(-8 Raster Reclass
EI& Raster Surface

A Contour with Bartiers
A Curvature

A CutiFil
cums————@
A Observer Points

A Slope

g Vigwshed

2] & Terrain LI

Favorites |Index | Searchl Hesultsl

2. Browse to the Exercise 8 folder to specify the input
raster.

3. Confirm all other values match the graphic below.
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* Hillshade 100§
E
Input raster
ID:‘\SDAnalyst\ExercisEﬂ‘\tErrainjrd

p

I D:\3DAnalyst\Exercsed\Hilsha_terr 1 =

Azmuth (optional
315

Altitude (optional
45

[~ Model shadows (optional)
. 3

Z factor (optional
Environments... | Show Help = |

K | Cancel

4. Click OK to execute the tool, and examine the resulting
hillshade layer.

Using aterrain 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.

1. Start ArcGlobe.

2. Right-click the Globe layers from the Table of Contents,
then point to Add Data, and click Add elevation data to
add the terrain dataset as an elevation layer.

3. If prompted, close the Geographic Coordinate Systems
Warning message box.
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Geographic Coordinate Systems Warning 7| x|

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

| Geographic Coordinate System |
G5 _Morth_American_1983

Data Source
topography _Terrain

Alignment and accuracy problems may arise unless there is a carrect transFormation

between geographic coordinate systems,
Transformations. .. |

¥ou can also use the Transfarmations tab on the Globe Propetties dialag after vou
have added the data into the globe.

Y¥ou can use this buttan ta specify or madify the
transformation(s) used by this glabe:

[~ Don't warn me again in this session
[~ Don't warn me again ever

(3

The data will be projected to ArcGlobe’s currently set
Geographic Coordinate Systems.

The terrain dataset will be 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.

4. Add the rasterized terrain as a draped layer.

Right-click on Globe layers from the table of contents,
then point to Add Data, and click Add draped data.

Browse to the rasterized terrain and click Add.

5. A dialog box may appear requesting to build raster
pyramids. Click Yes.
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Create pyramids for terrain_grd {2375 ® 2375)

Thiz razter data source does not have pyramids. Ppramids allove for rapid display at
varying resolutions.

Pyramid building may take a few moments.
Wwiould you like to create pyramids?

Help | Tes Mo Cancel

[~ Use my choice and do nat shaw this dialag in the future,

(5]

If prompted, close the Geographic Coordinate Systems
Warning message box.

6. Repeat steps 4 and 5 to add the hillshade raster as a
draped layer.

Right-click on Globe layers from the table of contents,
then point to Add Data, and click Add draped data.

Browse to the hillshade raster and click Add. A dialog
box may appear requesting to build raster pyramids.
Click Yes.

7. Click and drag the rasterized terrain until a line appears
above the hillshade indicating the new location. Release
the mouse once this line appears.

8. Right-click the rasterized terrain and click Properties.
9. Click the Symbology tab.

Symbolize the rasterized terrain using an appropriate
elevation color ramp.
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) 11. Assign a transparency setting of 50%.
EFETmEE 12. Click OK to close the Layer Properties dialog box.

Globs General | Source | Extent | Display ISymbology | Giobe Display | Fields | Joins & Relates | Elevation | Cache |

Show:

Draw raster stretching values along a color ram Import...
Unique Yalues ‘ q g P P I
Classified | B0 e yow Bocimis Seectin Tods Wndow teb

= [DeEa@ : "fx ¢+ @ @QeaD: e |F- 1 aoanamud ™

Untitled - ArcGlobe - Arcinfo

Color Walue  Label

1927.419800  [igh ; 1927.42
158.197296 || ow : 158.197

[ Display Background Walue: [} as_ |-
[ Usehilshads effsct. 2: [1 Display MoDataas ||

Stretch
{ Type: Standard Deviations =] tistograms,..

GE 2 ™ Invert
— =l

ok | Cancel Apply

The hillshade raster can be seen through the rasterized
10. Click the Display tab. terrain using this transparency setting, revealing a 3D
morphological surface of the terrain dataset.

Optimizing display settings in ArcGlobe

Layer Properties

) e e i i | e ot For high-quality display, you can do several things. Go to
T Show Map Tips (uses primary deply feld) < s . .

I Oyt eshtioni bl of et the Cache tab on the terrain’s Layer Properties dialog box
e and uncheck the option to compress to 16 bits. This will
[rearest Neghbor (for dscrens daa) |

eliminate the possibility of the surface geometry looking
stair stepped when zoomed in very close.

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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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 on Globe layers from the table of
contents, then point to Add Data and click Add draped data,
then choose the terrain.

ARcGIS 3D ANALYST TUTORIAL
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Exercise 9: Creating a realistic 3D view

Imagine that you are an urban planner and are interested in 2. Navigate to the Exercise9 folder and double-click
constructing a realistic 3D model of a neighborhood. The London_Start.3dd.

staff of the planning and transportation departments have

created GIS datasets for the building footprints, street ge=s

lights, trees, and sample vehicles for this area. You also ek [QEweey ¥ € B1FE-

have imagery of the area, and an architect has supplied a
set of photorealistic building models.

2]

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 view. Such models
can also be used to study spatial awareness, or to simulate
urban features, landscapes, landmarks, or tourist attractions The ArcGlobe document contains two high resolution
for students or tourists. images (courtesy of DigitalGlobeQuickBird™), one 3D
feature dataset symbolized with tree symbols, and one
3D textured multipatch dataset representing the
buildings in the study area.

3. Click File and click Save As.

File name: ILUn\:Iun_Slarl 3dd j Open I
Files of bype: Auclilobe Documents ¥ | Cancel |

[ Open as read-orly

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.

Opening the London Globe document

. . . "% London_Start.3dd - ArcGlobe - ArcInfo
1. Start ArcGlobe, then click File and click Open. =
J |Ei|e Edit Wiew Bookmarks Selection Tools
" London_Start.3dd - ArcGlobe - ArcInfo Q iz Ceri+H
J |Ei|e Edit Wiew Bookmarks Selection Tools — Curkko
= Save Chrl+3
Ol pew Ctrl+h e =
[Flopen..  ceeo gl BT
Save & Copy...
[ save Ctrl+5
Save As..,
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4. Type London.3dd for the name of the globe document.

Save As

7] %]
Save in: I@ Exercized 'l - E’F ER-

Geolatabase

Images
Londaon_Skart, 3dd

Cancel |

74

5. 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 grayed out
in the Table of Contents. This means the display currently
exceeds the layers maximum visibility distance. You will
change the maximum visibility distance for a couple of
other layers later in this exercise.
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1. In the Table of Contents, right-click the London.jp2
layer and click Properties.

@ Zoom To Layer

5 @ oGlobe lavers Visible distance range 3

= #= Floating lavers Data
[[] Trees —

= B Draped lavers
[£] Buildings
Halbarn. jpz
London.jp2
Warld Image
28 Elevvation lavers

Save As Layer File, ..

2. Click the Globe General tab.

3. Click Don’t show layer when zoomed.

Layer Properties H
Globe General | Source | Extent | Display | Symbology | Globe Display | Joins & Relates | Elevation | Cache |
Layer Name: ILunan‘]DZ [V visible
Description: =
Credits: | DigitalGlobe QuickBird Imagery

~Distancs Range

‘fou can specify the range of distances this layer will be shown:

" Show layer at all distances
9———6‘ Don't show layer when zoomed:
0 Out beyand : | 100 | (maximum distance)

In beyond : [0

{rinimurn distancs)

| Check visibiity based on each tils distance

Feature Propetties...

0K I Cancel Apply

(5] (6]
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4. Type “100” in the Out beyond text box.
The units used for this distance are kilometers.

5. Click 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. Repeat steps 1 through 6 for the Holborn.jp2 layer. Type
“5” for the maximum distance for this image.

8. Click Bookmarks and click City View.

 London.3dd - ArcGlobe - ArclInfo
J File Edit Yiew |Bookmarks Selection

J O = E éE@ Create, .,

Manage...

Globe Wiew

by Wiew

Bird View
City Hall

Skreet View
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The display is now repositioned to the City View
bookmark. All of the datasets are now visible because
you are within the visibility distance range of all layers
at this scale.

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, and
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 these data types.

1. Click the Tools menu and click Options.

% London.3dd - ArcGlobe - ArcInfo

J Flle Edit Wiew Bookmarks Selection |Tools Window Help

JD@E%|&EEX Macros >

Customize. ..

Extensions...
Skyles »
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2. Click the Cache tab.
3. Click the Advanced button.

2=
Default Layer: | Geoprocessing I Tables I Faster I Table Of Cantents I
General Cache | Messages | Level of Detail | Compression
Size of memory cache: 500 ME
Advanced,. s II 9
¥ Use a disk cache to improve visualization speed
Cache path: I D"'l
Maximurn size: 200 ME Usage: 55.0 MB
Remove eligible layer caches. .. | Update usage |
Advanced Memory Cache Settings K E
Memoary cache size ; I Eoc
—Set usage limits per bype
Limit {Mby  Current (Mb)
Eleration : 10 | N
Point. features 20 I 0.0
Line features : 10 I 0.0
Text 10 I 0.0
3D objects {geometry) ; 100 I 4.9 I
30 ohiects (texture) : 200 | IR |
Images|rasterized : 150 I #0 ]
— Total texture limit : 350 | In systems with AGP graphics
cards, it should be kept below
the AGP aperture size.

OF i I Cancel |

5]

4. Type the following memory allocation values, in

megabytes, for each of the following memory types:

ARcGIS 3D ANALYST TUTORIAL

* 3D objects (geometry): 100
* 3D objects (texture): 200
* Images/rasterized: 150

If necessary, reduce the amount of memory allocated for
other data types to prevent the size of the memory cache
from exceeding your available physical memory
(RAM).

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.

5. Click OK to confirm changes and close the Advanced
Memory Cache Settings dialog box.

6. Click OK to confirm changes and close the Options
dialog box.

The total memory cache size is automatically calculated
as the sum of the individual data type settings. This total
cannot exceed the amount of physical memory (RAM)
installed on your machine.

These values will apply to all future ArcGlobe sessions,
so you should consider all ArcGlobe documents you will
be working with when specifying memory cache
settings.

ArcGlobe will not automatically balance the allocation of
memory used for each data type. 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.
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Adding feature data

In order to create 3D objects on your model, you will add
some local data to the London area.

1. Click the Add Data button.
0O+ Eas

2. Navigate to the location of the Exercise 9 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 x|
2 S =T

| Type

File Geodatabase Feature Class

File Gendatabase Feature Class

File Geodatabase Feature Class

File Geodatabase Feature Class

File Geodatabase Feature Class

Look ir I@ Lincalns. gdb

Mame: IBuiIdingjootprints; Street_Lights; Yehicles Add 5
Show of lype: IGIobe supparted Datasets and Layers j Cancel |

5. Click Add.
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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

~Typical Scale

Select the bypical scale at which this layer will be seen. This determines
haowe vector Features are distributed in tiles,

-~

Scales in the green range are recommended.

The cell size of the rasterization is : 0,019 Meters 1.9

r—Visibility range

€ show layer at all distances

6———(3' Don't show |ayer when zoomed:
out beyond : | 3 Kilamet: e

inbeyand : [0 Kilometers

= Back I Text > I Fmishl |

[~ Disable wizard Cancel |

8. Click Finish.
9. Click Display features as 3D vectors when the Add Data

Wizard appears for Street_Lights layer.
10. Click Next.
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Add Data Wizard : Street_Lights [ 2] x]

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.

¥ Display Features as 3D veckor 0

Veckorized Features can use 30 symbals and set their own height,

[~ Disable wizard < Back | Naxt>|| Finish Cancel | l

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 bypical scale at which this layer will be seen. This determines
how wectar Features are distributed in tles,

Scales in the green range are recommended. City Block

1610

r— Wisibility rang
" show layer at all distances

& Don't show layer when zaomed:

out beyond ¢ |1 Kilometer: m
inbeyond: |0 Kilometers

[~ Disable wizard = Back I Next>| I Finish Cancel |

12. Click Next.

13. Select the typical scale at which this layer will be seen.
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aAdd Data Wizard : Street_Lights E

- Symbol Size

Syrbol sizes are originally expressed in points (pixels). For example, aline may have a 2 paint line
thickness, In ArcGlobe, symbals can also be expressed in real warld units (eg: meters).

4 Display symbols in real world
Symbols remain the same size in relation ko the globe, IF the real-world size is koo small, the

features might not be wisible from large distances. This is similar ko setting a reference scale
in ArcMap.

Conwert symbol point unit to: I L | Meters j

" Display symbols in point units

Symbols remain the same pixel size regardless of the viewing distance. The Features will be
wisible at all scales, though they may overlap each ather,

[~ Disable wizard < Back I [exk > E\mshl I 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
ArcGlobe’s currently set Geographic Coordinate
System.

Geographic Coordinate Systems Warning 2]

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 |
Building_Footprints GCS_0SGE_1936
Strest_Lights 505 _05EE_1936
Wehicles GICS_05GEE_1936

Alignment and accuracy problems may arise unless there is a correct transFormation
between geographic coordinate systems.

‘¥ou can use this button to specify or modify the TrerE e, |
transformation(s) used by this globe:

‘fou can also use the Transformations tab on the Globe Properties dialog after vou
have added the data inta the globe.

™ Don't warn me again in this session

[ Don't warn me again ever Close
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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
scene.

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.
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1. In the Table of Contents, right-click Building_Footprints
layer and click Properties.

@ Zoom To Laver

‘isible distance range »

Selection >

Label Features

= @ Globe lavers Dita »
= &= Floating layers —
Trees
= B Draped lavers
BEuildings

Save As Laver File...

Building_Footprints
|
Street_Lights
vehicles

2. Click the Globe Extrusion tab.
3. Check Extrude features in layer.

4. Click the Calculate Extrusion Expression button to open
the Expression Builder dialog box.
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Layer Properties K E

Globe Geneal | Sowee | Selecion | GlobeDisply | Display | Symbology | Fields |
Defitior Query | Labels | o ®Relstes |  Elevaion |  Cache

Globe Extrusion

[V Extrude features in layer. Extrusion turns paints into vertical lines, lines inta
walls, and polgons into blocks.

00

Extrusion value o expression, in meters:

0 = E: o

Apply extrusion by:

[adding it to each Feature’s minimum height =l

I™ Do nat draw bottom Face of extruded polygons

ok I i Cancel Apply e

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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Expression Builder
Fields Functions
Abs| ] -
Shape_Lenath At ]
Shape_tiea Cosz[ )
Expl ) :I
Fir[ ]
Int[ ]
léiong[[]] LI
Expression
G—[NUM_FLDDHS]’% 7| s | a| /|
o R D
(N 2 D
of of | -}
e Save... | Load... | | ok I Cancel |
7. Click OK.

8. Click OK to close the Layer Properties dialog box.

The 2D building footprints 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.
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Lt b Ak dale
L e gy S

DFES "7PY + HALON W (F- IRGQuRNESP v OMLal &G
e |

= 5. 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.

Layer Properties
Definition Query| | Labels | JoinstRelates |  Efwaon | Cachd | Globe Estusion |
Globe General Source | Selection | Globe Dispk | Display Symbology | Fields
Sh
F::m.e: Diaw categories using unique vajues of one field. Impott
I i Value Fisld Color Famp ]
Unique values ’V|MDDEL k| ’VI j‘
- Urique values, many |
Match o symbols n3 " T ialue [ Label [ Count |
Charts o <allother valuess <all other valuess o
Multiple Attributes <Heading> MODEL 212
o sighn3 sighi13 b _—G
o stight? stight? 141 ﬂ
T R— Y| 3
Symbolizing features

. . . ]mm Add Valuss [E— Removeall | | Advanced -| e
1. In the Table of Contents, right-click the Street_Lights

layer and click Properties.

You can also open the Properties dialog box by double-
clicking the layer.

2. Click the Symbology tab.

ok | Cawel | apoy

6. Double-click the symbol for “stlght13”.
3. Click Categories.

ArcGlobe automatically selects the Unique values

Symbol | Value | Label | Count |
OptiOH. @ <all other values> <all other walues> 0
. . . <Heading> MODEL 212
4. Click the Value Field drop-down arrow and click o [EFERE stight13
MODEL. ¢ sight? stight? 14
108
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7. In the Symbol Selector dialog box, click the More 11. Click OK.
Symbols button, and in the list click the 3D Street
Furniture style from the list. 0 q
Symbol Selector KHE [
Category IAII =] Peview———— Categary SA ‘EE[SgEnE = | Preview .
A stight] glw: i and Signal \
. - - ®
Dat1 Dot 2 Dot 3 i ’ i
~Optighg—————————————— ‘ I | T r— Dptiang
° i l:”' stight13 stight14 stight15 Calar: l:”.
Dot 4 Dot 5 Dot 6 e a0 = |r } l o= b 3 @
f - I T
Ak oo = sl\lthE stight2 sHght3 ’ -
[
Dot 7 Dot g Dot g |F r J
|
E— stightd stight& stight: Bl
Dat10 Dot 11 Dot12 S— s I I I _ MoeSymek |
esidential ave.. Besel
. 2 F’”"—‘J'E —e stight? stightd stightd Q_I LI
. R S
8. Click the Category drop-down list and click Street
Scene. 12. Double-click the symbol for “stlght7”.
This will show only those symbols in the Street
Furniture style, so that you don’t have to scroll Symbol | Vaiue | Label | Court_|
through all visible symbols in the Selector list. * :T_lll':::i;ﬁues> ;aggi:ir vaes> 312
: « ” . stight13 stight13 Kl
9. Click the “stlght13” symbol. o [ e
10. Type “8” in Size text box.
13. Repeat steps 8 through 11, type “5” for the size, and
assign “stlght7” for another street light symbol.
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14.In the Layer Properties dialog box, click the
Advanced button and click Rotation.

Symbol Levels, .,

15. Click Rotate Points by Angle in this field drop-down
list and click Angle.

Rotation

R otate Points by Anale in this figld:
AMGLE

(=]
L]
=

130 270

™ Arithmetic

Cancel | @

¥ Geographic

16. Click OK.

17. Click OK on the Layer Properties dialog box when you
have finished.
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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.

1. In the Table of Contents, right-click Vehicles layer and
click Open Attribute Table.

In the Attribute table window, notice the Model column.
Each vehicle type listed corresponds to a symbol with
the same name.

E Attributes of ¥ehicles

OBJECTID * Shape * | ANGLE MODEL |
3 1 JPaint 245 [ Lcdi
2 |Poirt 245 |Rover
3 |Poirt 245 |Rover
4 |Point 245 |Dodgelntrepid
5 |Poirt 245 |HondaPrelude
B |Paint 245 [Ludi
T |Paint 245 [SUM 4l

2. Close the Attribute table.

3. Double-click the Vehicles layer to open the Layer
Properties dialog box.

4. Click the Symbology tab.
5. Under Categories, click Match to symbols in a style.
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6. Click the Value Field drop-down arrow and choose
MODEL.

Layer Properties
Definion Query || Labels | Joins&Relates | Efevation | Cache |  Giobe Edsion |
GlobeGeneral || Sowce | Selection | GlobeDispldy | Display Symbology | | Fields
Show
e ‘Dlaw ies by matching fielll values to symbols in a style. Ifiport..
Categories Valuye Field———————————
- Unique walues ’V|MDDEL J—‘
- Urique values, sy |
Match to syrbolsina [~ Match to symbols in Styk
Quantities ’]C'\F‘mglam FileshArcIS\StyleshaD Yehicles style = Browse, | ‘
Charts
Multiple Attributes Symbol | Valus | Label [ Court [+
& <allother valuess <all ather values> ]
LN stordaitin Jstonh arti] 3 fl
N 3 | I T Audi 14 o
=, CadilacDevils CadillacDevile 9 ‘l
% Dodgelntrepid Dodgelntrepid 19
w.  HondaPrelude HondaPrelude 14
w  Meicedes Meicades 1n x|
Match Spmbals | Add Values. Remave Remawe &l I Advanced I
UKI Cancel | Apply |

(8] &' 9]

7. Click Browse to navigate to the 3D Vehicles.style file in
the ArcGIS\Styles folder and click Open. Match to
symbols in a Style will now be populated with this style
file.

ARcGIS 3D ANALYST TUTORIAL

Open HE
Look in: [ £ Styles | =®merE-
CADD GIS Center SDS 220,5tvle |5 I5L.style
Caves.style Wining.style
3D Basic.style Ciwc.sty\e MSExpzSB.st
i Canservation.style Grdnance Su
3D Industrial.style Crime Analysis style Petroleum Uk
3D Residential.style Dimension, style Petroleum, st
3D Street Furniture.style Enwvironmental.style Public Signs.s
ESRIstyle Real Estate. s
ESRI_Optimized. Style Sails EURG sl
ArcScene Basic,style ESRI-CAD.style Survey.style
Business.style Forestry.style Transporkatic
CADD GIS Center SD5195 style Geology 24K style Utities. style
CADD GIS Center S5 200.5tyle || Hazmat. style Water Waste
< | i
File name: [0 wehictes style =l Open |
Fiesoftype:  [ESRI Style Set Files [".style) | Cancel

[~ Open as read-only
4

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.

111



Using the graphic tools

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. In order to do so,
you need to add the Globe 3D Graphics toolbar.

1. Click View, point to Toolbars, and select Globe 3D
Graphics.

¥ Main menu

|v 30 Effects

|7 Animation

ilobe 30 Graphics
kML
Publisher

Spin
The 3D Graphics toolbar appears.

Graphics"k 'N[\_"Iﬂj ;'iv &"&v

2. If you want to dock the toolbar along with other
toolbars, simply drag it to the desired location.
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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.

Creating a graphic layer

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.

1. Click Bookmarks and click City Hall.

2. On the Globe 3D Graphics toolbar, click Graphics and
click New Graphics Layer.

Graphics = | k | . mgj

Mew Graphics Layer

Active Graphics Laver Target B

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.

Layer Properties

Globe General I Globe Display I
1 0
|

Layer Mame: I My Buildings [V visible

5. Check Don’t show layer when zoomed.
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6. Type “3” in the out beyond text box.
7. Click OK.

Setting the target layer and digitizing a 3D point
graphic

1. On the Globe 3D Graphics toolbar, click the Graphics
menu, point to Active Graphics Layer Target, then click
My Buildings.

Graphlcs'|~ -/vl‘_’lﬁj i'&'i'

Mew Graphics Layer |

Active Graphics Layer Target b <Default Graphics Layer >
Default Element Properties. ..

All new graphics will be added to this layer.

L

2. Click the Graphics drop-down menu and click Default
Element Properties.

Globe 3D Graphics
Graphics = ‘ [ 3 ‘ LI | Aj
L_| —
MNew Graphics Layer

Ackive araphics Laver Target b

Default Element Properties. . —e

3. Click the Marker button.

The Default Marker Element Properties dialog box
opens.
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Default Element Properties | x|

—Marker Line Palygon

33 .

Text 3D Text

Text 30 Tet

ok I Cancel

4. Click the Effects tab.

5. Uncheck Pin to surface and Fixed screen size.

Default M arker Element Properties

Symbol Effects |
—Yiewing Options ————— ~Lighting Properties
" Display as draped image ’7|_ Tlurninate
%' Display as vector
I Bilboard
Set System Defaults

e i ak. Cancel | Apply |

Generally Pin to surface is selected by default to pin
elements to the globe surface; however, for the purpose
of this exercise it will not be used.
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The fixed screen size option will not scale vector point
graphic elements when you zoom in and out. We
unchecked it here so the point graphic element will stay
the same size in relation to the globe as you zoom in
and out.

6. Click OK.
7. Click OK to close the Default Element Properties dialog

box.

. On the Globe 3D Graphics toolbar, click the New
Marker tool.

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.

. Add a point as highlighted in the following 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.
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12. On the Symbol tab, click Change Symbol.

Element Properties

Symbol | Size and F'Uswliunl Effeclsl

Color:

Siger  |BOD 4

Angle: IU 0o _I::'

Preview:

Change Symbol :

Cancel

Apply
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13. In the Symbol Selector dialog box, click the More
Symbols button and click 3D Buildings style.

14. Click the Category drop-down list and click
Institutional.

15. Click the “cityHall1”symbol, and type “25” in the
Angle box.

16. Click Properties.

Symbol Selector

[~ Preview

&

— Optiahs

Category: | Institutional =l

w & -

churchl church2 church3

' . ' Caolor l:l ‘ -
cityHall cityHal2 synagoguel sae[ares =

Angle: 25 = @

Properties... j——@
More Symbals -

Save... Reset

17. In the Symbol Property Editor, make sure that the 3D
Marker tab is selected.

18. Uncheck Keep aspect ratio to allow the dimensions of
the 3D symbol to be freely adjusted.

19. Under Dimensions, type “70” in the text box for
Depth (Y).
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Width . [67 S000= x.mm
e e |
Sen 7y [ G002 z Q| 0|
T Kmen anpect ot
St Achusl Size

The dimension of the cityHalll symbol is modified in
the 3D Preview window.

20. Click the 3D Placement tab.
21. Type “3” for the X offset, and “-5” for the Y offset.
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The 3D symbol is offset in the XY plane, depending on
the values supplied for X & Y values.

22. Click OK.
23. Click OK to close the Symbol Selector dialog box.
24. Click OK to close the Properties dialog box.

25. Unselect the city hall symbol and navigate around the
display to view the result.
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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.

1. Click Bookmarks and click City Hall.
Zoom in to the roof of City Hall.

2. On the Globe 3D Graphics toolbar, click the Graphics
drop-down menu and click Default Element Properties.

3. Click Text button.
The Default Text Element Properties dialog box opens.
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Default Element Properties

—Marker Line

Polygon

Text

e Tex

3D Text

A0 Tt ‘

4. Click the Text tab.

Default Text Element Properties

Q—T ext | Effects |

Text:

KB

Fant: |Ana| 10.00

Angle: ID.DD _I;'

About Formatting Text |

Character Spacing: ID.DD _|:;'

Leading: 0.00 _:I

Change Symbol...j—

-0

o]

Cancel | Apply |

5. Click the Change Symbol button to open the Symbol

Selector dialog box.

6. Click the Color drop-down arrow and choose Solar
Yellow color from style palette.
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Symbol Selector

Calegory: | &l |
AaBbYyZz :1
Country 1
AaBbYyZz
Country 2
AaBbYyZz
Countyy 3
#aBbYyZz
Capital
BaBhyZz =l

The mouse tip displays the color name in the style

palette.

Properties dialog box.

Uncheck Pin to surface.

K E

Text
- Optians
Color .M =
O] e [T —
dooogooodoon
Ser JEOOQO0O0O0OEEE
OEEODNOSOENEENE
Sve CmEE EEEE
llllllll
EEEEEEEEEEEN
EEO0000000EEE
ERD00000EEEE
EEES0fSONEEEN
(EE NSNS EEEEN
o o o
seve. OO0 EEECHE
OO00ffEEEECOEN
X EOOEEEEEEENN
EIEEEEEEEEEN

. Click OK to close the Symbol Selector dialog box.
. Click the Effects tab on the Default Text Element

The Pin to surface option 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.
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Default T 2xt Element Properties

Text 'Effects |

—Wigwing Options ———— [~ Lighting Properties
" Display as draped image ’7|7 Illuminate
+ Display as vector
IV Billnzrd
™| Fixed screen size. ek Syskem Defaults

@ 1 ok Cancel | Apply |

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 Globe 3D Graphics toolbar, click the New Text
tool.

Graphics |h| - NI\_’JIEF|;'

AlA

13. Click on the roof of city hall graphic.
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14. Type “City Hall” in the text box and press Enter.

15. Unselect the text element and navigate around the
display.
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Adding and modifying a 3D graphics layer
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.

Add Data

Look i ID GeoD atabase

=] | calowef| ElE

File Geodatahase

Marme I Type

Layer

Name: |Street Objects bt Add

Shaw of type IGIohe supported Datasets and Layers j Cancel |

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.

Globe 3D Graphics B

Graphics ”T s AT LTy Dy A~

Mew Graphics Layer |

Active Graphics Layer Target B

=Default Graphics Layer =

Street Objects

My Buildings

Default Element Properties. ..
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6. On the Graphics toolbar, click New Marker.

7. Click to add a marker in front of each of the first 3 cars
as shown here. You will have to click the New Marker
tool for each new marker.

You can also choose to digitize multiple graphics while
using any of the graphic tools by simply clicking Tools,
then click Options and select the General Tab. Check the
option to Keep drawing tools active after drawing
graphic.

You will now assign each marker a 3D graphic symbol
from the Street Furniture symbol style.
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8. Click the Select Graphics tool and click the first marker.

A selected marker will change color.

Graphics ™ | k| A~ AT

9. Right-click the selected marker and click Properties.
10. Click Change Symbol.

Click More Symbols to verify that 3D Street Furniture
is checked. If not, click 3D Street Furniture to add this
style.

11. Click the Category drop-down list and click Street
Scene.

12. Click the tc1 symbol.

Categon: | Strest Seene =

stight? stights stight3 B I

W T i - Dptions

tpole tpole2 Het Coor [+

5 -
' e 055 =

' ‘ Angl =
L nge  [n00 =]

H2 H3

B 4 1]

2 o3 o4

l T 1

105 tfsig1 tfsigZ

Piopetis
More Symbols -
Fleset
F

13. Click OK on the Symbol Selector dialog box.
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14. Click OK on the Properties dialog box.

Repeat steps 8 through 14 if you would like to
symbolize the other point markers using one of the
available 3D styles.

15. Right-click the Street Objects Layer in the Table of
Contents, and click Save As Layer File.

@-1 Zoorm To Layer

Visible distance range [ 2

Save As Layer File, .. —‘E’

Wigw Metadata,

Properties. ..

16. Navigate to Exercise9\GeoDatabase, select the Street
Objects layer file, and click Save.

Click Yes if prompted to overwrite the existing file. The
new markers you created are stored in Street Objects
layer.

Lok ;[ 3 GeaDatabess o = [ 5

3 Street Objects by

Name: [Street Objects.yr 1 6
Save as type: ILayer files (" o) =l Caneel

ARcGIS 3D ANALYST TUTORIAL



Final view

You have successfully created a realistic 3D view of 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.

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.

ARcGIS 3D ANALYST TUTORIAL

121






	ArcGIS 3D Analyst Tutorial
	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




