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Quick-start tutorial

IN THIS CHAPTER

e Copying the tutorial data

» Exercise 1: Draping an image over
a terrain surface

» Exercise 2: Visualizing
contamination in an aquifer

e Exercise 3: Visualizing soil
contamination and thyroid cancer
rates

» Exercise 4: Building aTIN to
represent terrain

» Exercise 5: Working with
animations in ArcScene

» Exercise 6: ArcGlobe basics

» Exercise 7: ArcGlobe layer
classification

The best way to learn 3D Analyst isto useit. In the exercisesin this
tutorial, youwill:

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 ArcGlSinstalled and have the tutorial datainstalled on alocal or
shared network drive on your system. Ask your system administrator for
the correct path to the tutorial dataif you do not find it at the default
installation path specified in thetutorial .



Copying the tutorial data

First youwill copy thetutorial datato alocal drive. You will
use ArcCatal og to browse to and copy the data.

1. Click Start, point to Programs, point to ArcGIS, and click
ArcCatalog.
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ArcCatalog lets you find and manage your data. The | eft
side of the ArcCatalog window is called the Catalog
tree; it givesyou abird’'s-eye view of how your datais
organized and provides a hierarchical view of the
geographic datain your folders. Theright 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
dataisinstalled. Press Enter.

IC:\arcgis\ArcTulor —e

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

J Location:
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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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Thefolder iscopied to your local drive. Now you will
make afolder connection to the 3DAnalyst folder in the
Catalog tree.

Using ARcGIS 3D ANALYST



5. Click the 3DAnalyst folder on your local drive and drag
it onto the top-level node, Catalog, of the Catalog tree.

Catalog

LD g

o -] Another
- B Data
| R GISdata =

Thereisnow afolder connection in the Catalog for your
local copy of thetutorial data.

Inthegraphicsillustrating thistutorial, the ArcCatal og
option to use aspecial folder icon for folders containing GIS
dataisturned on. That iswhy the folder Gl Sdata, in the
graphic above, looks different from the other folders. You
canturn thisoption oninArcCatalog, in the Optionsdialog
box, on the General tab. ArcCatalog works faster when this
option isturned off, so it is off by default.

QUICK-START TUTORIAL
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Exercise 1: Draping an image over a terrain surface

Viewing aremotely sensed image draped over aterrain
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.

Imaginethat you' re ageologist 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. Theimageis highly informative, but you can
add adimension to your understanding by draping theimage
over the terrain surface. Death Valley image data was
supplied courtesy of NASA/JPL/Caltech.

Turning on the 3D Analyst extension

You will need to enable the 3D Analyst extension.
1. Click Toolsand click Extensions.

Main menu B

File Edit Yiew Go Tools Help

ﬁ ArcToolbox
a arcMap

Macros 3

Zuskarmize, ..

Extensions...

Opkions. ..
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2. Check 3D Analyst.
3 Click Close.

About this extension,

30 Analyst §1.3
(c) ESRI 1998-2002

Provides tools for suiface modeling and 30 visualization.

(o H©

Previewing 3D data in ArcCatalog

Before you drape the image, you will browse to the terrain
dataand preview it in ArcCatal og.

1. Navigateto the 3DAnalyst folder connection in the
Catalog tree.
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2. Double-click 3DAnalyst.
3. Double-click Exercisel.
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You see afolder called Dataand a TIN layer called
Death Valley Terrain.

A layer is ashortcut to geographic data. It also stores
information about how the geographic data should be
drawn on amap or in a 3D scene.

4. Click Death Valley Terrain.
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QUICK-START TUTORIAL

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

6. Click the Preview dropdown arrow and click 3D View.

Prewiew: IGeDgraph_l,J

o

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

5y 5 ;

|T Wi menu
Contents  Freview |M9ta’d'|7 Standard
[+ Geography

|T Location

|T Metadata

Customize...
i WienwSource

Previgw: 3D Wiew I | e

13



The preview becomes a 3D preview, and a new set of The data rotates around its center. The Navigate tool
tools appears on the 3D View Tools toolbar. 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.

Navigate
’i 9. Right-click on the 3D preview and drag down.
[dasae@auu0d o)n al

Zoom In/Out Pan

Contents  Preview | Metadata I

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

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 on the 3D preview and drag to the right. The pointer changes to the Zoom In/Out pointer, and the
view zoomsin to the data.

10. Click the middle button—or both the right and | eft
buttonsif you have atwo-button mouse—and drag to
theright.

Fresview: |3D i j

Conterts  Preview | betadata |

Cortents  Preview |Metadata

Presview: ISD i j

i)

Freview: 30 Wiew j

14 UsiNg ARCGIS 3D ANALYST



The pointer changes to the Pan pointer, and the view The view returnsto the full extent of the data.
pans across the data.

11. Click the Identify button and click on the TIN. Contents Previen | etadala |

leqeaeqqi xé‘“:t||§|€.&|é§\

Identify

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

Preview: |3D Wiew j

12. Close the Identify Results window.

[Propetty | Vale Now you'’ ve examined the surface data and begun to learn

S e how to navigate in 3D. The next step is to start ArcScene

Aispect 142882 and add your radar image to a new scene.

Face Tag¥alue 0O
Mode TagWalue 0

Starting ArcScene and adding data

! | o ArcSceneisthe 3D viewer for 3D Analyst. Although you
' can preview 3D datain ArcCatalog, ArcScene alows you
13. Click the Full Extent button. to build up complex scenes with multiple sources of data.

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

v dm @ HE‘ g8 ‘ g ArcScene

QUICK-START TUTORIAL 15



ArcScene starts. Note that many of the tools on the
ArcScene Standard toolbar are the same as the 3D
navigation tools that you seein ArcCatal og.

1
é}_hlcﬁcene M= E3
J File Edit “iew Selection Toolz window Help |

jDsE[s 2R | ¢|Hass|w]
[eacaeqaanzu@®@ ron

£ Scene layers

Dizplay

T

2. Click the Death Valley Terrain layer in the Catalog tree
and drag it onto the right-hand side of the ArcScene
window, then rel ease the mouse button.

=

[l Catalog
(g N
- D
2-{@ D\aDAnalyst
i E- Exercizel

Data
Death Walley Terain 9

{§3 Exercize?

I 1

The TIN is drawn in the new scene.
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&% ArcScene

J9[=1 3
JEiIe Edit Wiew Selection Tools Window Help
EECE LRy
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*

E=E Scene lapers
= Deathalley Tenain
Edge type
Soft Edge
Hard Edge
Elevation
[ ]-82.000000 - 162777775
[]152.777778 - 387.555056
B 357 555556 - 622333333
[ 622333333 - 857111111
B 557111111 - 1091885889
[ 1091.588589 - 1326, 666667
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| ]1736.222222 - 2031.000000

Display | Source

iy

3. Click the Add Data button on the ArcScene Standard
tool bar.

[Ds@s»ex|sBlass)x

4. Navigate to the Data folder for Exercisel.

ArcScene
Lookin: (&8 Data j EI = “l@g
worksp ] Catalog =
i3] e
1 @ o
B D:A3DAnalyst
@ Exerciszl
<m - o
@ E™
@ F
@ Databaze Connections =
I | Add
Show of tpe: |Dalasets and Layers [* ] j Cancel
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5. Clickdvim3.TIF

6. ClickAdd.
ArcScene
Look in: I@ Data
workspacel
Name: [imz.TIF dd _0
Shaw of type: IDatassls and Lapers [ ) j Cancel |

The image is added to the scene.

IE3

I=F Scene layers ~
= dwim3. TIF
RGE Composite
W Red: Band 1
Green Band_2
MEe Band 3
= Death Yalley Terain
Edge type
Soft Edge
— Hard Edge

Elevation -
4 |

Display

Theimage 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 (sealevel); it is hidden by the terrain surface
everywhere else.

QUICK-START TUTORIAL

7. Uncheck the Desth Valley Terrain layer.

= Scene layers
= dvim3. TIF
RGE Composite
W Ried: Band 1
. Green: Band 2
W Blu= Band 3
=[] DeathValley Terain
Edge type
Soft Edge
Hard Edge
Elevation

il
Display

Now you can see the whole image. The black areas are
parts of the image that contain no data and are aresult
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 theimageis
agreat 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.
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1. Right-click dvim3.TIF in the ArcScene table of contents
and click Properties.

=% Scene lapers
=] dvim3. TIF
AGE [ Do
. Red | 2% Pemove
[ Green: 2 Refiesh
. Bllue:
= [0 Deathvall Hpen Attibute Table

- g:f?;i @-} Zoom To Layer
— Hard E Set Data Source...
Elewati
b Save Az Laver File...

st [Seee] o TS Q)

The layer Properties dialog box appears. You can change
how alayer is drawn on amap or in a scene by setting
its properties.

2. Click the Base Heights tab.

Properties

General | Souce | Extent | Display | Symbology | Joins & Rielates  Base eighls|nenda.ing

Heigh

" Use & constant valug or expression to set heights for layer:
P 3

(= Obtain heights for layer fiom suface e
5 LA AnalystuE rercive ] \Dataoikspace ] Savin

Fasten Resalution...

) Layer feaiunes Bave 2 valies, Wse thembor eights

Z Unit Conversio

’VApply canversion factar ta place heights in same wrils as scene: [oustom - 1.0000

[
’7Add an offset using a constant or expression

P B

[ o] canea |

‘ 4
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3. Click the option to Obtain heights for layer from surface.

Because the TIN isthe only surface model in the scene,
it appearsin the surface dropdown 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 theZoom in button.

[d@ead@QuTO@E R OM
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2. Click and drag arectangle around the middle of the
image.

3. Click the Navigate button.

J;@%%%@ HEO@E R O M

QUICK-START TUTORIAL

4. Click on the scene and slowly drag up and to the left.

The scene rotates, and the view angle lowers, so it looks
asthough you arelooking down the valley, past the
higher land on the left side of the scene.

Elevated, rocky area

Alluvial fan Floodplain

19



The elevated land is visibly rougher terrain than the flat
valley bottom. The surface texture—and therefore the
color, in the radar image—of thisrocky areais different
than the fine sediment of the floodplain—the yellow and
black region in the valley bottom. Therocky areais also
adifferent texture from the gently sloping aluvial 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

Thevalley isabroad 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 featuresin the terrain, you will exaggerate the height
of the terrain.

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

x|
= Scene layers ml
5@ dvimdTIF P AddData..
. F?eﬁj E;':: 2 Easte [avers)
|:| Green: Ban Scene Properties. ..
| DS EarvJ
= O Deathaley Terain
Edge type
Saft Edge
Hard Edge
Elervation -
1 | »

Display I Source I
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The Scene Properties dialog box lets you set properties
that are shared by all of the layersin the scene. These
include the vertical exaggeration, the background (sky)
color, the coordinate system and extent of the data, and
the way that the sceneisilluminated (the position of the
light source relative to the surface).

2. Click the General tab.

Scene Properties
General I Coordinate Systern | xtentl IIIumlnat\onI
Description:
=l
[-|
“Wertical Exaggeration: |2 'I Calculate From Extent |
Background color: |v| Show Curient Default |

[~ Use as default in all new scenes

I~ Enable &nimated Rotation

When you use the M avigation tool o rotate the scene, hold
down the left mouse button, drag in the direction vou want the
scene bo rotate, and ielease the mouse button while the scene
is moving.

[n]: I Cancel Lpply

o

3. Type*“2" inthe Vertical Exaggeration combo box.
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 areain the
foreground at the |eft side of the scene.

You have added depth to the radar image, explored the
general relationship between the datain the image and the
terrain data, and enhanced the scene so that you can
perceive more subtle variationsin the terrain.

Now that you’ ve built the scene, you will saveit so that you
can exploreit later if you choose.
Saving the scene

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

QUICK-START TUTORIAL

J Fil= Edit Yiew Selection Toolz ‘Window Help
Ol Hew Celed |
= Ope Chi+O
[ Save Chl+5
& 4ddData. .

&h Frint...

Document Properties...
Export Scene »
E xit AlF4

1. Click Fileand click SaveAs.

Save As HE
Save jn: IaExercisnﬂ ﬂ gl

Data

File name: IDeathvaIIey

Save j——a
j Cancel |

Save az lype: IArcScene Docurmnents [* zxd)

2. Navigate to the Exercisel folder.

3. Type“Deathvalley”.

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 awater 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 VOCsin 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, araster 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. InArcScene, click File, then click Open.

J Filz Edit ‘iew Selection Tool: “Window Help

Savefz..

2. Navigate to the Exercise2 folder.

22

3. Click Groundwater.sxd.

Look it Ia Exercise? j gl

1 workspace?

Groundwater, sk

=10
j Cancel

File hame: IGloundwater.sxd

Files of twpe: IAlcScene Diocuments [+ sxd]

™ Open as 1ead-only

4. Click Open.

The Groundwater scene opens. You can see the four
layersin 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.

-B02.:
-431.- '
congrd

Walue
High ; 5000000

=

I L : 1.000000
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2. Click the Base Heights tab.

Properties

General | Sauwce | Extent | Display | Symbology | Fields | Joins & Relates  Base Heights |Henderlng|

- Height

" Use a constant value o expression to set heights for layer

|n

& Obtain heights for laper from surface:

lls
e

Fiisten e salution..

] [Lapenfeatures have 2 values. Use therm for heights,

Z Unit Conversian
’7Apply conversion factor to place heights in same units 35 scene: | custom - 1.0000 ‘
- Off

Add an offset using a constant or expression;

[ = =l

ok I Cancel | Apply |

3. Click the dropdown arrow and click plumeto get the
heights from the plume TIN.

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

4. Click the Symbology tab.

QUICK-START TUTORIAL

Propeities

General | Souce | Estent | Display  Svmbolony | Fieids | Joins & Rielstes | Bass Heights | Rendering |

Show:
Urigue Values
Clazsified

| Draw raster stretching values along a color ramp

Color Value Label
5000000 [High : 5.000000

1.000000 Loy 1.000000

Coor e T s -0

Stretch
T4me: | Standard Devistions =l Histogranm
. n 2 ™ Invert

I~ Display Backaround Value: 0 as I
Display MoData as ||

0k || Cancel | zenb |
1

)

. Click the Color Ramp dropdown arrow and click ared

color ramp for the raster.

6. Click OK.
7. Inthetable of contents, uncheck plume.

Z Scene layers
= O plume o
Edge type
— Soft Edge
— Hard Edge

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 isdifficult 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 wellsand click Properties.

L

Save Az L File...
= facility ave A Layer File

2. Click the Extrusion tab.

General | Source | Selection Dizplay

Sumbalogy | Fields | Defirition Queny |
doinstReldes | BaseHeohs L Bdmsn © U] Rendeing

r Extude features in laper. Extrusion turms paints into vertical lines, lines into
wallz, and polgons into blocks

Extruzion value ar expression:

g = = e

Apply extrusion by:

adding i to each feature’s minmum height =l

ok | ceneel | el |

3. Click the Calculate Extrusion Expression button.
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You will display thewell pointsasvertical linesequal to
the depth of thewell. Thisinformation is stored in the
WELL_DPTH field.

4. Click WELL_DPTH.

Expression Builder HE

Functions

Expression

TWELL DPTH _FI_BILI_’I
5] e] -]
B D R
Lo of -]

Save Load | Ok I Cancal |
| I —

_e

5. Click OK.

6. Click the dropdown 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 sxtrusion by:

6]

| 7/
0K | Cencel fopy |

7. Click OK.
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You can see the places where the wells intersect, or are
closeto, 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

Analystsin your department have ranked the facilities
according to the urgency of a cleanup at each location.
You'll extrudethefacilitiesinto 3D columns and color code
them to emphasize those with ahigher priority for cleanup.

1. Right-click facility and click Properties.
2. Click the Extrusion tab.

l Higl Save Az Layer File..

Lov B3 iR
facility

B

3. Click the Calculate Extrusion Expression button.

Properties
General | Souce | Selection Display Symbology || Fields | Definition Query |
Joins & Relates | Base Heights Extrusion E FRendering

r Extrude features in layer. Extrusion tums points inta vertical lines, lines into
wialls, amd polacrs into blocks.

Extusion walue or sxpression

0 =l e

4. Click PRIORITY 1.

QUICK-START TUTORIAL

5. Type“* 100".

Expression Builder (7]
Ficlds Funcions
BREE, B0 [ 1 il
PERIMETER i [ )
FaCPOLY |0 Cos| |
Expl ]
Fis[ ]
Lﬂt[[]]
Sl 1 |
Expression
[PRIDAITY1]= 100 Cr e s ]
[E = =T
I e e |
I | e |
Save Load | 0k Cancel |
H=1 o

6. Click OK.

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

Properties

General | Saurce | Selection | Display | Syrnbology | Fields | Defirition Query |

Jains & Relates Base Heights Entrusion Rendering

Extude features in laper. Extrusion turms points into wertical lines, lines inta
Ird
walls, and polgons inta blocks.

Extrusion value ar expression:

[FRIORITY1] =100

el

Apply extrusion by

Iaddmg it to each feature’s minimum height j
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7. Click the Symbology tab. 11. Click the Save button.
8. Click Quantities.

9. Click the Value dropdown list and click PRIORITY 1.

~u
8 7 [DEE&|l =0 X | E@ew
Properties
Juind & Relates | Base Heights | Estrusion | Rendering |
General Source | Selection | Display Symbolagy | Fields | Drefirition Qusry
how:
T— praw quantities wsing color to show values. Innport
Categoried — Field: i~ Classification
Quantities Walue: BEIORATY ~ Watural Breaks Wenks) 0
Graduated colors
Graduated symbols | Mormalzation: | <NOINE> =] | | Closses: [5 =] Classiy.
Proportional spmbols

Dot Density Color Ramp: B ] 'I

Charts
Multiple Attributes [ Symbol | Range [ Label
o 0
[ 1
H: : 2-3
— B s
£ | — 5

I~ Show class breaks using feature values

ok I Cancel Apply
T

®

10. Click OK.

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

Now you'll save your changes to the scene.
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Exercise 3: Visualizing soil contamination and thyroid cancer rates

In 1986, after the catastrophic accident at the Chernoby!
nuclear power plant in Ukraine, alarge amount of
radioactive dust fell on Belarus. Since then, scientists have
studied the aftermath of the accident. One tool for exploring
the datais 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 isone 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 Chernoby! scene and view the point
data.

1. Click Fileand click Open.

J Filz Edt “iew Selection Tool: Window Help

[ save Chl+5

2. Navigate to Exercise3 and click Chernobyl.
3. Click Open.

QUICK-START TUTORIAL

Loak in: IaEHercisxﬂ j gl

IEhemobyI.sxd

DOpen :l——e
j Cancel |

File name:

Files of twpe: IArcScene Docurmnents [* zxd)

™ Open as read-only

The CS137 soil measurements are shown with small
point symbols, using agraduated color ramp to show the
intensity of the contamination. Thedistricts' 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.
Oneway to view 2D pointsin 3D is by setting an extrusion
expression, or a base height. You can also incorporate a
z-valueinto afeature’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.

First, you'll add the 3D Analyst toolbar to ArcScene.

27



1. Click View, point to Toolbars, and click 3D Analyst.

J File Edit iew | Selection Tool: Window Help

.ﬁ

4 |T I airy e

|T Standard
|T Tools

“iew Settings...

Zoom D ata

able Of Contents

tatus Bar

Too
I
5l
5

B
=
-0

30 Analyst

cene Properties...

Graphics

LCugtomize...

Wiew Source

The 3D Analyst toolbar in ArcScene contains several 3D
analysis and data conversion tools. The ArcMap

3D Analyst toolbar contains the sametools, plus several
additional toolsthat you can usein ArcMap.

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

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

J|3D Analyst ¥ | Layer |

Create/Modity TIN-— p
Interpalate to Raster

Surface Analsis 3

Reclaszify...

Options... Raster to Features. .
Raster to TIM...
TIM to Raster...

TIM to Features...
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3. Click the Input Features dropdown list and click
Subsample 1994 CS137.

Convert Features To 3D HE
Input Features: I Subsample_1394_C5137 Q.E"I__e
Source Of Height:
€= Hastenan TN Eurface; I j EI

% Input Feature Attribute: |ES‘|3?_EI_K

L]
(>

= Numeric Constant: II] 0
Output Features: DA3DAnalstE wercize 3D atahC5137_30 EI e
Ok I Caniel |

(6]

4. Click the Input Feature Attribute button, then click the
Input Feature Attribute dropdown list and click
CS137_CI_K.

5. Change the output feature name to CS137_3D.
6. Click OK.

The features are converted to 3D point features. However,
they still seem to be resting on aflat plane because the
CS137 concentration values range from 0 to 208.68, which
issmall 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 Selection Toolz ‘Window

Wiew Settings. ..
Zoom Data »
Toaolbars »
[E Table Of Cantents
|T Status Bar

2. Click the General tab.

Scene Properties
General | Coordnate System | Extent | umination |
LDescription:
|
Verlical Evaggerstion: [351848 =]  [(Ceiculaie Fiom Evient] e

\vl Show Current Default |

[ Uss as default in all new scenes

Background colar

™ Enable Anirmated Fotation

“when you uze the Mavigation tool ta rotate the scene, hold
doven the left mouse button, drag in the direction you want the
soene to rotate. and release the mouse button whils the scene
iz mawing,

Ok I Cancel Apply |

QUICK-START TUTORIAL

3. Click Cdculate From Extent.
4. Click OK.
5. Click the Full Extent button.

M@= R

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 minussign beside
the box to hide the classification.

|

= Scene layers

O Subsample_1934_CS137

=] ThyraidCancerRates
IMCID1 000

O3 0- 00752
3 0.0753 - 020532

Extruding columns

Viewing pointsin 3D space is one way to investigate data.
Another way isto extrude pointsinto columns. You will
extrude the thyroid cancer pointsinto columnsto compare
them to the contamination data.

1. Right-click ThyroidCancerRates and click Properties.

Save bz Layer File...

Scene layers

O Subszample_1¢

= ThyroidCancerbates
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2. Click the Extrusion tab.

Gereral | Souwce | Selection Display Symbolog
Ext

| Fields | Defintion Query |
sion

Joins & Relales Base Heighls i Rendeiing

- Esinide fealres in layer Exinusion fins pris o verlicalines, nes rfo
walle, and poloons into blocks.

Extrusion valus or sxpression

g B —9

3. Click the Calculate Extrusion Expression button.
4. Click INCID1000 (the rate of cases per 1,000 persons).

Expression Builder HE

Fields Functions

CASES Abz( ] -

FOPULUSE Al ] =

ks Coz[ ]

i Expl ]
i =0
Int[ ]
Lag[ ]
Sin | |

E xprezzion
[IMCID 000] =100

Save Load | D.K | Cancel |

— 1o

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 arange
similar to that of the CS137 measurements.

5. Type“* 100”.
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6. Click OK onthe Expression Builder dialog box.
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 levelsalso tend to have high thyroid
cancer rates, although there are areas with lower CS137
contamination levelsthat 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 pointsisto
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) interpol ation technique.
IDW interpolation calculates avalue for each cell in the
output raster from the values of the data points, with closer
points given moreinfluence and distant pointsless
influence.

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

J|3D Analpst = | [Lauer: I ﬂ @

Create/Modiy TIN b |

ce "wieighte

Surface Analyzis

Fieclazsify... Eriging...

Convert » Matural Meighbors...

Options. ..
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2. Click the Input points dropdown list and click
Subsample 1994 CS137.

Inverse Distance Weighted HE

Input points: Subsample_1994_C5137 'I El _o

Z value figld: IES1 a7_CIK j.__e
Power: 2

Search radius lype: IValiabIe j

Search A adius Setting:

Number of paints: I 12
Mawimium distance: l—
I Use barier palylines: 'I gl
Output cell size: 2089.744
Output razter: W ﬂ——e
Canzel

3. Click theZ valuefield dropdown list and click
CS137_CI_K.

4. Click the Browse button.

5. Navigate to the Exercise3 folder and type
“CS137_IDW” inthe Namefield.

Save As
Look int [ Exercised ] | Eslew|c [ =

Dala
Hame [E5137_ 0w _0
Saweastype [ESRIGRID =l Cancel

QUICK-START TUTORIAL

6. Click Save.
7. Click OK.

Inverzse Distance Weighted

Input points:
2 walue figld:
Power:

Search radiuz type:

|Subsample_1934_C5137 ¥ | El

Jcs137 ok =l
| 2
IVariabIe j

Search Radius Setting
Mumber of points:

I aximurm distance:

B
o

™ Use barier polylines:
Dutput cell size:

Dutput raster:

|
I 2053.744

7 =]

ID:\SDAnaIyst\ExerciSEB\ES‘l3 D”l

o]

Cancel |

7

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

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

1. Right-click CS137_IDW and click Properties.

=] C5137_3D
+
C5137_100w
Walue
High : 177.333905

sl Properties...

Bl

Lowa - 0.000000

2. Click the Symbology tab.

Propeities

General | Source | Extent | Display  Symbolony | Base Heights | Rendeiing

Show
Cssiied | Draw raster stretching values along a color ramp

Color Value Label
177333305 IH\gh 177333305
0.000000 fLow : 0,000000

Calor Riamp:

3. Click the Color Ramp dropdown arrow and click a new
color ramp.

32

4. Click the Base Heights tab.

Layer Properties

Genera\l Soulcel Exlentl Disp\ayl Gymbology  Bass Heights IHendering
r~ Height

" Use a constant value or expression to set heights for layer

j e I~

I crharcgishacutor3danalystexercise 3405137 _idw

Raster Resalution

| [Laver featires haye 2 values, sz them for fefafis

Z Unit Conversion ‘

’VApply conversion factor to place heights in same units as scene: | custom - 1.0000

- Offset
Add an offset using & constant or expression:

P =1l

oK I Cancel Apply

5. Click Obtain heights for layer from surface.
6. Click OK.
7. Uncheck CS137_3D in the table of contents.

=] ThyroidCancerR ates
IMCID 1000
£ 0-0.0758
3 0.0759 - 0.2053
&4 0.2054 - 03571
& 03572 - 06622
& 06523-1.68129

= O C5137_30 0

*
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Now you can see the interpolated surface of CS137
contamination, along with the thyroid cancer rate data.

&2 Chermobyl sxd - ArcScene M= B

File Edit Wiew Selection Tools ‘Window Help
SH|/TREX + E@asw|

W@eaa@@“ HO@E kO H|

J Danpst v | Laer [osl3riow ¥ 4B

—
[ Subsample_1394_C5137
Bl M ThyrsidCancerfiates
INCID1000
o 0-0.0758
@ 0.0759 - 0.2053 o
@ 0.2054 - 0.3571 o T
& 0357206522 - =
@ 0652216129 - -

= O £5137.30

.

= 137 _idw - u
WValue
High: 177339305

Low noooon =]

Display

=

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

Selecting features by an attribute

Sometimesit isimportant 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 Featurestool. You will select the province

centers by attribute to find the locations with the highest
rates.

QUICK-START TUTORIAL

1. Click Selection and click Select By Attributes.

Selection Toolz Window Help

B Select By Location...
@ Zonm |6 Selected Featues
= Statistics,.

Set Selectable Layers. ..

& Clean Selected Features

Interactive Selection Method

Options...

2. Click the Layer dropdown arrow and click

ThyroidCancerRates.

Select By Attribute

ThyraidCancerR ates

Layer:

Select procedure ICreate a new selection

Figldz:

o |
e | el
“IMCID1000" Jd Ll Mot

o

Unique walues:

3. Double-click INCID1000intheFieldslist.
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4. Click the>= button.

Select By Attribute E
Laver: I ThyroidCancerR ates j
Select procedure : ICreate a new selection j
Fields: Unique values:

::;LE;EH | | Like | 0.4762 4]
[149378
"CASES" > = | And 0.5265
"POPULUSE" _l _I _I 0.5306
kS < | 0= Or | 0.5357
:mlumunu“ JJ | | i
% [l Mot 06522 =
0108
A4 LI
S0L Infa... | Camplete List |
SELECT * FROM tcrate WHERE:
“IMCID1000" »=0.5
Clear Werify | Help | Load... | Save... |
Apply I Cloze |

5. Type“0.5".
6. Check the selection expression you’ ve built.
7. Click Apply.
8. Click Close.

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

selected.

Viewing the attributes of features

You will investigate attributes of the selected | ocations and
find out how many cases of thyroid cancer occurred in

these districts.

1. Right-click ThyroidCancerRates and click Open
Attribute Table.

& 007

@ 05
@ 055

*
= cEl37.0
VaIL

I ng}'

Lo

Diizplay I Sourc

) IMC ‘ Cgp}l
& 0-0 X Remove

Ykl Open Atibuie Table

Joing and Relates »

= O C5137_<& Zoom Ta Layer

Selection »

¥ Conwert Features to Graphics. ..

[rata »

Sawe Az Laper File..

Properties. .
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2. Click the Selected button.

E Selected Attributes of ThyroidCancerR ates

FID Shape NAME CASES POPULUSE X

k| 10} Paint Luriiets 12 22730 5457585

15| Paint Stolin a3 16632 54578125

1E |Point EBragin 8 7300 A729519.5

17 | Point Buds-Koshelevo 9 10200 5741826

18| Paint Wetka 8 5500 G786648.5

19| Paint Gore| ) 135453 B7EHFES.S

27 | Paint Love E) 4600 5748303

29|Point Maroulya 10 E200 AET7271

32| Paint Rechitsa 17 29200 5721661

35| Paint Khainiki & 11100 5700827

31| Paint Slavgorod 3 BEO0 A757481
4] | |
Record: 14] 4| 1 v M| Show A\IISe\eited Records (17 out of 117 Selected ) Options =

The table now shows only those features that you
selected.

3. Right-click CASES and click Sort Ascending.

ed Attributes o oidCancerR ate _ |00
FID Shape NAME CASES POPULUS X

10| Paint Lurinets 12 E HEE

15 |Point Stalin 23 e 8125

16| Paint Bragin 8 pe19.5

17| Pairt BudaKnshelevo a Z Sunmaze.. 826

78|Paint Velka B eloulate Yl 5485

19| Point Gomel 74 Statistics H7EE.5

27 | Paint Lowe El e - = 1€

54 Point arediim i Freeze/Unfresze Column ]

32| Point Rechitsa 17 Delete Field BE1

35| Paint Khainiki ] - - 27

91| Poirk Slavgorod 3 | 5800 |57ar4st
Al [ 2
Record: ﬂ_ill U_Plﬂ Shaw: Al I Selected  Records [11 out of 117 Selected ] Options -|

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

QUICK-START TUTORIAL

4. Right-click CASES and click Statistics.

ed Attributes o oid R =] E3
FID Shape HAME CASES POPULUSE X

27| Paint Love 3 = Sort Ascending 303

91| Point Slavgorod 3 = Gafibeemide 481

16| Paint Bragin g 5 519.5

78| Paint Velka i Summaize T

17| Paint BudaKoshelzva E] elBUlREN EIIES 526

35| Paint Khainiki ] 027

29 |Paint Marovlya 10 271

0P Luringts 2 Freeze/nfresze Column o5

32 | Pairt Rechitsa 17 Dielete Field EE1

16| Paint Sitalin 23 T T 125

19| Painkt Gormel 4 | 133458 |57a7ES.S
o | >
Fecaord: ﬂ_lll U_’Iﬂ Show: &l I Selected  Records [11 out of 117 Selzcted.) Options -|

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

5. Closethe Selection Statistics dialog box.

Selection Statistics of tcrate
Field
CASES j Frequency Distribution
Statistics:
Count: i 8
Miriirnurn; 3.000000
Maimume 74.000000 8
Sum: 176.000000
tean 16.000000 4
Standard Deviation: 19.140628
2
1}
2 a7 a1
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6. Click the Navigate button and click on the scene.

g} Chemobyl sxd - ArcScene [_ O]

File Edit “iew Selection Took ‘window Help

+

PRACQAGARARTOOT R OH

J
|D@a|ssex ¢ @ aes)e|
|
J

30 Analyst = | Layer. Ics137,n:|w j LoR
x|
H=E Scene layers N _ _- I
[ Subsample_1934_C5137 _ -
= ThyioidCancerRates - g
INCIDT000 0o r|l.
00075 s 5 L

@ 0.0759 - 0.2053 b
@ 0.2054 - 0.3571

& 0.2572- 06522

E Selected Attributes of ThyroidCancerR ates

FID Shape NAME CASES POPULUSE B

k| 10} Paint Luninets 12 22790 54

15 | Point Shalin 23 16632 54

1E |Point EBragin ) 00 a7

17| Paint Buda-Koshelevo 9 10300 57

18 | Point Wetka 8 5500 57

13| Point Gamel 74 139459 57
. 27 | Paint Love ) 4600 57 —
_I 23|Point [ I 10 200 jrill &

4 »

Record: 14] 4 1 e Show sl I Selected  Records (17 out of 117 Selected ]

You can work in ArcScene while the attribute tableis
open.

7. Click the Save button.

|DEdelssex|v/@las

In this exercise you have created 3D features, extruded

point features, and interpolated a raster surface from a set
of data points. You' ve compared the extruded vector data
to the surface data and explored the attributes of the vector

data
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Exercise 4: Building a TIN to represent terrain

The town of Horse Cave, Kentucky, is situated above a
cave that once served as the source of drinking water and
hydroel ectric power for the town. Unfortunately, the
groundwater that flowsin 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.

Thanksto 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 thisterrain
data to create a TIN and drape some other layers on it to

visualize the relationship of the cave to the town.

QUICK-START TUTORIAL

1. Click Fileand click Open.

J File Edit “iew Selection Toolz ‘window Help

O Mew.. Chl+h

L3

[ Save Cirl+5

Save Az,

2. Navigateto the Exercise4 folder and double-click
BuildTIN.sxd.

Loak in: Ia Exercized j gl

Cavedata
Teraindata
Town

File hame:

[BuldTIN s4d

Dpen I
j Caniel |

Files of type: IArcScene Documents [* zxd)

I Open as 1ead-only

The scene opens, and you can see the location of roads
and railroads, some sample elevation points, and afew
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.

|x

B Scene layers -
= vipaintz point
*

= roads

= railroad

—

= brklines

= O smelp ¥ Remove
= Refresh
= O phototif
Walue Open Attribute Table
High : 2% Joing and A elates »
l P @ Zoom To Layer
Display =
— Selection »

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 O.

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

Creating a TIN from point data

You have apoint layer called vipoints point. This coverage
consists of pointswith an attribute called SPOT that
contains elevation values taken at these points. You'll create
the TIN surface model from these points.

38

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

J | 3D Analyst = | Layer: Iphoto.lif

dify TIN - »

i Create TIM From Features..
to Faster b

Add Featurs to TIM...

Interp

Surface Analysiz »
Freclassifi..

Corwert »
[ pticms...

2. Check vipointspoint.

Create TIN From Features 7 | x|
r~ Input;
Check the layer(z] that will be used to create the TIM. Click a layer's name to
specify its seltings
Layers -, [ Settings for selected laper—————————————
=
[Jroads Feature type: 20 points
[ railroad
[ brklines .
[ Cavesurvey Height source: ISF‘DT -
[] smclp
Triangulate az: Imass paints -
Tag value field: |<none> -
Output TIM: |Ce43D4AnalysthExercised\ T erraindatatting EI o
oo |

o

The SPOT field name appears in the Height source

dropdown 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\Terraindatal folder.

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
valuesin the TIN defineits base height.

Whilethis TIN isafairly good model of the surface, you
can make it more accurate by adding some more features.

Adding features to a TIN

Now you will add hard and soft breaklinesand aclip
polygon to the TIN. You'll add the railroad features as soft
breaklines, so they’ |l 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 valuesto
refine the shape of the surface in areas that you' re most
interested in. Finally, you will add the smclp polygon asa
soft clip polygon to more smoothly define the edge of the
TIN.

QUICK-START TUTORIAL

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

J |3D fnalyst | Layer: Iphoto.tif

[ e

Create TIM From Features...

Add Feature ta TIM...

Create/Madify TIM 3

Interpolate ta Raster

Surface Analysiz

Feclassity..

Coreeert »

[ ptians...

2. Check railroad.

Add Features To TIN EHE

~Input:

Irput TIN: Il\rﬂ j Eﬂ‘l
Check the layer(s] whose features are ta be added to the TIM. Click a laper's
name to specify itz zetings.

Layers:

[ vipoints point EI
[Jraads

[ brklinez

[ Cavesurvey
[amclp

—Settings for zelected laypesr——————————

Feature tupe: 2D line:

Height source: |<nune>—'l

Triangulate as: soft line

Tan value field: lm

000

3. Click the Height source dropdown arrow and click
<none>.

4. Click the Triangulate as dropdown arrow and click soft
line.
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5. Check brklines.

Add Features To TIN
~ Input;
Irput TIN: It\n1 j EI

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

Layers:
[] wipoints point
[Jroads

e railroad

] Eovemay Height source: ELEVATION il l
] smclp

Triangulate as: hard line 'l
Tag value field: | qnes 'l

EI — Settingz for selected layer

Feature type: 2D linez

The Add Features To TIN tool detects that thereis an
ELEVATION field and usesit for the height source. You

will accept the default and triangul ate them as hard
breaklines.

6. Check smclp.
Add Features To TIN [ 7] ]
 Input;
Input TIM: Itin‘l j EI

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

Layers:

e — Settings for selected laper
] wipoints paint E’“l
[ ioads F .

eatuie bype: 20 polygons
1aiload o =38

brklines .
e [] Cavesurvey Height sounce:

] srclp
Triangulate as: I soft clip i
Tag value field: I <hones r
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7. Click the Height source dropdown arrow and click
<none>.

8. Click the Tag valuefield dropdown 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 thetriangulation.

Add Featurez To TIN 7 | x|

 Input:

Input TIN: [ = =

Check the laper(s] whase features are to be added to the TIM. Click a layer's
name to specify its 2ettings.

Lapers: .

— — Settings for selected laper
[ vipairts paint B”l
[ roads B .

. eature bpe: 20 polygors
rairoad o poyg
brklines X
[ Cavesurvey Height source: <nones

Triangulate az: I soft clip -

Tag value figld | pones T 0
Il

{* Save changes into the input TIN specified above.

= Save changes into & new cutput TIN:

Output TIN:  |D:530AnalysthExercizedhT eraindatatting EI

9. Click OK.

Using ARcGIS 3D ANALYST



(‘i
U q

The new features are added to the TIN.

You can see that the railroad follows a bed that has been
leveled somewhat relative to the surface.

Setting features’ 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 roadsand click Properties.

<% Convert Features to Graphics...

Data »

E Scene layers

= vipoints poi

Save Az Layer File...

= [

= railroad

—

= birklites

= Cavesureey

= O smelp
M

Digplay I Source I

QUICK-START TUTORIAL

2. Click the Base Heights tab.

Ganeral Source Selecfon | Display | Symbalogy | Fields | Defirition Huen |
Juins & Relates Base Heights Exfrusion | Rendering
- Height

Use a constant value or expression to zet heights for layer
R SE]

= {fbtai heights for Taper fom sliface

I D:A3DAnalpst\Exercised T armaindatahtinl

[Fil

Faster Hesalution...

O Layer features have 2 values, Use ther fonbefghts

Z Unit Conrversion

’7Apply canversion factor to place heights in same units as scene: | custom - 1 ‘

- Off

£dd an offset using a constant or expression;

[° =

Ok I Cancel |

Apply

(5]

. Click Obtain heights for layer from surface.
. Click the dropdown arrow and click tinl.
. 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.

. Right-click railroad and click Properties.
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7. Click Obtain heights for layer from surface.

@ Scene layers

<% Convert Features to Graphics. ..

Dat.
= O vipoints po e b
* Save Az Layer File...

=] roads

= T I —

—

B O brklines

=] Cavesurvey

= O smelp
=
Diizplay
Properties HE
Geneiasl | Souwce | Selecon | Dieplay | Symbobay | Fields | Definion Query |
Joins & lelates Base Heights Extrusion | Flendsiing
- Height
£ Use o constant value or expression ba set heights for lager
0 = R
| I
& Qctain hechts forlaver fom suface:
[ D230 eyt E sercise AT enaindataind = =
izl = el

& Layer festires have 2 values, 1se them for heiafits

Z Unit Conversion ‘

’VApp\y conwersion factar o place heights in same units as scene: | custom - 1

- Offset
Add an offset using a constant or expression:

P =IC]

K| cameel | ey
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(8]

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

Setting raster base heights from the TIN

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

1. Right-click photo.tif and click Properties.

Open Attribute T able
. TaTT <§Q Zoom To Layer

B 752

.?15_5| Set Data Source...

. BE1.1 Save Az Layer File...

High - 255 J
i

ILow:D

Diizplay I Saurce |
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2. Click the Base Heights tab.

Propeaties

FasterBesolufion

3. Click Obtain heights for layer from surface.
4. Click the dropdown arrow and click tinl.
5. Click the Display tab.

Praperties

General | Sowct | Extent Display |Symbulugy| Fields | Base Heights | Rendering

I~ Show Map Jips [uses primar display fisld)

Display Quality
Coase  Medum  Momal

]

[ ok ] caned Apely
1

o

QUICK-START TUTORIAL

6. Type“30” in the Transparent text box.
7. Click OK.
8. Check photo.tif.

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
changeitsdrawing 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 vipointspoint.

2. Uncheck brklines.

3. Uncheck tinl.

4. Double-click theline symbol for the Cavesurvey layer.

=

=% Scene lapers =

= O vipaints point o
+

El toads

=] talroad

—

= O brklines

= Cavesurvey F—

= O smelp

©00

= O tinl
Edge type

— Soft Edge

Hard Edge

Elesation LI
Dizplay
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5. Type*“5” inthe Width box.

Symbol Selector | 7| x|
Categon | 40 =] [ Preview
N
— _— - ——
Highway Highway Ramp Expressway j
rOptions—————————
Coor [+
Expressway Ramp  Major Road Arterial Street Width i = e
Collector Street  Residential Street Railioad
_ — — Properties |
R Boundow,  Boundary, State T i z
National
Save. Beset I
——————— —m—— —— ;I Ok I Cancel I e

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.

Creating a profile of the terrain

The cavefollowsthe 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 alineto
make your profile.

44

1. Click the Launch ArcMap button.

IEEERE -

ArcMap starts.
2. Click OK.

= ArcMap

— Start uzing Arckdap with

Templates provide ready-to-use lapouts and baze maps
for warious geographic regions.

é = An existing map:

Browese for maps...

[ Irnediately add data
[~ Do not show this dislog again

[ 1O

Now you will add the 3D Analyst toolbar to ArcMap. The
ArcMap 3D Analyst toolbar contains afew 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 useto create your profile of the
surface.
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3. Right-click on one of the ArcMap toolbars and click

3D Analyst.

= Untitled - ArcMap

File Edit Wiew lnsett Selection ook Window Helb  [v Main Menu

[_[Ofx]

s

|34

DEE&E|s BR% | “\\"?\ngf'a"'da'd
00ls
[G@axua@Es ik ong .,
_———————x Layout
Edior
Spatial Analwst
Effects

Beostatistical Anslyst

Geoeferencing

Dimensioning

Data Frame Tools
Ltility Metwork Analyst
Wersioning

Graphics

Edit Cache

J Drawing =~ & O} | O~ A~ < ‘Anal Yiey Saurce

Display [ ourcz] || et o

| |555.16 1000 Unknown Units |

5. Check 3D Analyst.
6. Click Close.

Extensions

Select the extersions you want ko use.

[2]x]

About this extension

20 Analyst 81.3
(c] ESRI 1338-2002

Fiovides tools for surface modeling and 20 visualization.

Close:

;)

The 3D Analyst toolbar appears.
4. Click Toolsand click Extensions.

Eile Edit Wiew Insert Selection |Tools wWindow Help
sz Editor Toolbar
Graphs »

Reports »
Geocading »

¥4 fdd ¥V Data...

7% Add Route Events..,

I8 Buffer Wizard),

E GEOE aEEssing Wizardh,

& e

Macros »

Customize, ..

Styles
Options. ..

QUICK-START TUTORIAL

The 3D Analyst extension is enabled.

click Copy.

— ¥ Remove

E= Fiefresh

[ <% Zoom To Layer
Sl

. 3 Set Uats Source..

| & :
— Sawve &z Layer File...

Display I So Propertiss...

7. Inthe ArcScenetable of contents, right-click tinl and
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8. Inthe ArcMap table of contents, right-click Layersand
click Paste Layer(s).

x|
|

* sddData..
@ Mew Graup Laper
LEamy [Ekrl+[E

[l

Fel Bemaye

Set Heference Scale

Clean Feference Scale

Zoam ljoReferense Stale

Advanced Diawing Dptions...

Convert Labels @ danatation:..

:’ Convert Eeatures (o Graphizs.

Activate

Dizplay SUUICEI Properties

9. Inthe ArcMap table of contents, check tinl.

£
Bz toves |
= tiri1 o
Edge type
— Soft Edge
— Hard Edge
Elevation

[]834.444 - 330

[ 858,883 - 834.444
I 523333 - 850,883
W FO.7VE - 823333
W 752222 - 7RT.TTE
[ 16,667 - 752,222
B 651,111 - 7B BEY
[] 645,556 - 621.111
1610 - 645,556

Display I Sourcel

10. Click theInterpolate Line button.

J 30 Analyst | Layer:ltin'l

dpsre22s| @
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11. Click on 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 aline with more than one
segment, but in thiscase you'll just make one straight
line.

12. Click the Create Profile Graph button.

o

Laver: |tinl j ?fﬁ @ é’gg |g| @ ‘
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The profile graph is created.

Profile Graph Title

Profile Graph Title

=13

1] a00 1000 1400 2000 2600

Profile Graph Subtitle

You can edit thetitle, 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 on the Profile Graph Title bar and click
Show on Layoui.

14. Closethe profile graph window.

Profile Graph Title

Show on Layout

P r0f| | € v Reload Automatically

200 Fieload Mo

Load...
Save...

200 Frint

240

Export...

1480
LCopy Graph to Clipboard

1 DDD 00 Broperties. .. EDD

Profile Graph Subtitle

QUICK-START TUTORIAL

You can see the graph on the layout of the map.
15. Click the Data View button to return to data view.

TR | =]

Creating a line of sight on the terrain

Anocther way of understanding the terrain isto create aline
of sight. Lines of sight show what parts of a surface are
visible and what parts are hidden along aline from an
observer point to atarget point.

1. Click the Create Line of Sight button.

-

2>z Sl @

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

Line0f5ight

Set optionz below as desired, then click the
obzerver point and the target point on the map.

Observer offset: |2 urilks e
Target affzet: ID Z unitz

= &l cunvature andlrefraction carection

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

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

48

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

LineDfSight Es 4

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

Observer offget: |2 Z units
Target offeet: ID Z unitz

= &pply cunvature and refiaction comestion
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Linesof sight, like other graphic lines, can be copied
from ArcMap to ArcScene. Now you will copy both the
lines you’ ve created into the scene.

5. Click Edit and click Select All Elements.

Edit Wiew Ingert Selection Tooks wWindow

¥ Undo Delete Elements  Chil+2

A Hedo [t

& Cut el

LCopy Chi+C

B Paste Chrl+t
Fazte Special

> Delete Delete

B# CopyMap To Clipboard

ct Al Elernents

Both of the lines you created are selected.
6. Click Edit and click Copy.

Edit Wiew Ingert Selection Tools “Window

&7 Undo Delete Elements Chil+Z

o4 Bedn el
& Cut Chrl+4
0
B® Baste Chrl+
Fazte Special
X Delete Delete
B3 CopyMap To Clipboard
&4 Find..

Select Al Elements

QUICK-START TUTORIAL

7. In ArcScene, click Edit and click Paste.

Edit Wiew Selection Tool: Window

b cu Cirlo
Cr) [Eapy [Etr{+E
=]
v [elete [Velete
B3 Copy Scens To Clipboard
#4 Find...

Select Al Elements

The lines are pasted into the scene.
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8. In ArcScene, click the Save button.

|owHes s ex s 8ase]

9. InArcMap, click Fileand click Exit.

J File Edit “iew |nzett Selection Toolz ‘window

[0 Mew.. Ctrl+M

= Open... Ct+0

& Save Chrl+5
Save bz

{"/ Add Data...

& Add Data from Geography Nebwork...

] Page Setup...
@ Frirt Prewiew. ..

é Frint...

Map Properties...

Import from Arciiew project...

Expart kap...

10. Click No.

ArcMap [ |

& Save changes to Untitled?
Mo | Eancell

50
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Exercise 5: Working with animations in ArcScene

Imagine that you wish to create an animated sequence
showing the flight of an object over alandscape. 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 datain adynamic 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 alayer in the scene.

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

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

Inthisexercise, youwill play an existing animation in the
scene document, Final Animation_A.sxd, and perform the
tasks typically used to create the animation.

Opening the Final Animation_A scene document

In this section, you will play an animation that demonstrates
some of the effects that you can create when you animate
a scene.

1. InArcScene, click File and click Open.

i

J Filz Edit “iew Selection Tools ‘Window Help

J_ [ e, .. Crl+k @
_@ Open Chrl+0 = o
J_ = Save Chrl+S 1

Save fiz

QUICK-START TUTORIAL

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

HE

J I e

File name: |Ammatinn sud

Open I
=l Carcel

Files of type:  [arcScens Dacuments [*sxd)

I~ Dpen as rzad-only
A

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

e e _
OSEa . "Pr i+ AL W
F-HOQERAURTIERON|
e S I— |
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Playing the scene’s animation Thisanimation showstheflight of ahypothetical

In order to view a scene's animation, you need to turn on unidentified flying object (UFO) over theterrain.
theAnimation toolbar. 3. Click the Play button.

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

Animation Controls K

| 2 ] | | @ Optiohg >

Wiew Selection Tools wWindow Help

Wiew Setkings. ..

Zoom Daka [ e
Bookmarks 3

The animation plays, illustrating some of the effectsyou
Toolbars d |~ Mainmenu can use in an animated scene.
E Table OF Contents |7 Skandard

|T Skatus Bar |7 Tools
Scene Properties. ., |7 30 Analyst
30 Effects

EITTEEE O

Graphics

Cuskamize...

ViEwW SEUREE

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

2. Click the OpenAnimation Controls button. In the next section you will work through the steps used
to make animationslike this one.

Animation | ﬁ | E:I'—e
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Opening the Animation scene document The scene contains an ortho photo, a scanned

1. InArcScene, click File and click Open. i?rcr)g?g:lc map, and other datayou need to make your

g% Deathvalley. sxd - ArcScene

| e 0 o i 1k i 1
| Ll

File Edit “iew Selection Toolz ‘window Help

Mew... Chrl+mM a
Open... Ctrl+0 - o
Sawve Ctrl+5 i

| | | |
0D

Save Sz

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

[ [2]x]
Look jn: [ (- Exercise 5 B ==
Fly data

image data
surface data

Animation_&.sxd e

Filename: — [animation, sxd Open I
Files of type:  [are3ceans Documents [ sxd) | Cancel

™ Open as read-orly

2

QUICK-START TUTORIAL
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Inthissection, you'll use the animation toolsto 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 alayer’'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 animationsis 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 animationisa
keyframe. Keyframes are used as snapshots to interpolate
between in atrack. 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.

Animaktion = | ﬂj| b

54

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' |l need to capture more views to
make atrack that shows animation.

2. Right-click on UFO.lyr and click Zoom To Layer.

UFO. b e
O Flight 1
= Surface de@

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

animakion > | ﬂj| E

©

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

o @E

'
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5. Click Zoom In on the Navigation toolbar and zoom to 8. Zoomto LittlevilleLake.
Goss Heights, located near the center of your view.

9. Click the Capture View button to capture a view of
6. Click the Capture View button to create a camera LittlevilleLake.
keyframe of Goss Heights.

i
TIIKRT U OTY - animation ~ | ﬂj| L
animation = | ﬂj| bu I

10. Click the Full Extent button.
7. Click the Full Extent button.

7 @M
T @M

QUICK-START TUTORIAL 55



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

Youwill play back animations using simpletoolsthat
resemble the controls of a video cassette recorder (VCR).

1. Click the OpenAnimation Controls button.

Animation = | ﬁ | Ei'_o

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.

|t gt s [
D@8 et E @A |
[F-Esaaaauin@ErOoN
I e
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3. Click the Play button.

Animation Controls E
|3 ] | ' - | Optionz = |

©

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

If you want to start over, you can erase al 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 = | ﬁ | [T

|_|.=- ar fnimation

@ Create Kevframe..,

ﬁ Creake Group Animakion. ..

Zameta Bl Franm Fath.,.

Mave Layer alamng Pat,..

Load Animation File. .

Save Animation File. ..

Excport bo Wideo, .,

1| H B |k e

Animation Manager...

QUICK-START TUTORIAL

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 theFly tool onthe navigation toolbar.
The Fly tool alowsyou to fly through your scenes.

sl

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

Animation Controls

| nin] @]
(2]

O ptions x> |

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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Exercise 6: ArcGlobe basics

Learning how to navigate in ArcGlobe helps you understand
how you can explore your data and teaches you how to
accomplish fundamental tasksthat you will use asyour
ArcGlobe experience grows.

Inthisexerciseyou'll learn how to use the ArcGlobe
navigation tools and how to 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 open ArcGlobe and learn what kind of datais
included with ArcGlobe by default.

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

) Accesmries

D) Games *
) Marozoft Developer Metwork. ®
) Rate »
) WM. Soy Suke

1o Remote Assstance

2 Aot Tooks

WD) dme Software »
o) ML 40 L

B | Mew Office Document @ e

) Cpen Office Document &
L arcCotniog

@ SotProgromccess andDufs LRl soht Offce Tosks ¥ (% Accals Deshton Help

@ Pogas ] : “—‘.

Lo Decumants » -

O Settings * ) Avescenn

o Search » B Destop Admnetrster

) Helps and Sugpet

3 mn.

4 Log OfF stev292T...

(@ Sk Cow...

Fse

ArcGlobe opens and its default layers are loaded. Notice
the layersthat are loaded in the globe by looking at the
list in the table of contents.
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2. Inthetable of contents, click the Type tab.

| |
Dizplay T}.Ee ISourcel

®

ArcGlobe categorizes layers according to their type.
Layersare classified as elevation, draped, or floating.
Elevation layers are raster sources with height
information. They give the globe surface terrain. Draped
layers are features or rasters that use the elevation
layers as a source of their base heights. These layers
appear draped over the globe surface. Floating layers
are features or rasters that float independently of the
terrain surface. They appear offset from other layers,
either draped on discrete surfaces or set to some
constant elevation. Note the way the default layers are
categorized. Notice the default layerslisted in the Type
page of the ArcGlobe TOC. Both layers are draped
layers and, therefore, appear draped 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' |l add some local data
for the Las Vegas area.

1. Click the Add Data button.

0 ¢ =
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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 layers are multiply selected.

Add Data
Look in: ID Exercisef I

M arne: IIas_vegas_area img; las_vegas_stip.img Add —e

Show of type: Iﬁlobe supparted D atasets and Lavers j Cancel |

©

4. Click Add.

The image layers are added to ArcGlobe as draped
layers. You' Il explorethem later in the exercise.

QUICK-START TUTORIAL

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 guesses to accomplish this,
using criteria such asthe cell size of araster layer.
Occasionally, you'll need to override the ArcGlobe default
drawing priorities. One way to do thisisto change the order
of draped layers as they appear in the Type page of the
table of contents.

1. Click the Countrieslayer and drag it so it isjust above
the World Image layer.

A black lineindicates where the layer will be placed.

[%

E @ Globe layers
£ Floating layers
= B Draped layers
Courktries |-—o
=] las_vegas_strip.img
RGE
.Red: Band_1
[ sreen: Band_2
.Blue: Band_3
= las_weqgas_atea.img
RiGE
Pred: Band_t
.Green: Band_2
B Elus: Band 3 __e)
World Image kﬂ_-r
28 Elevation lavers

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
Countrieslayer.
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Navigating in Globe mode

ArcGlobe has two viewing modes: Globe mode and Surface
mode. Globe mode allows you to navigate your datain the
realm of the whole globe and sets the camera target to the
center of the globe. Surface mode lets you work with your
dataat alower elevation, allows additional perspective
viewing characteristics, and sets the camera target on the
surface of the globe. In this section, you' |l learn how to
navigatein Globe mode.

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

Zoom In/Out

(P I ROQHITUPEOMN T

Navigate
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1. Click theglobe, slowly drag up and to theright, then
release the mouse.

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 zoomsin on the globe. To zoom out, right-click the
globe and drag up.
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3. Click Full Extent.

Theglobedisplaysat 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 inthe menu areaand click Spin.

¥ Main menu

3D Effects

Animation

|T Standard
|T Tools

Custaomize.. .

Wiew SOunce

The Spin toolbar appears as an undocked tool bar.

QUICK-START TUTORIAL

Using the Spin tools
1. Click the Spin Clockwise button.

Viewer:lMainViewer j Speed:l1U.UDDDDU ﬁ E AN
I

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:IMainViewer j SDEEdflm-DDDDDD ﬁ E& R ‘

Continued clickswill incrementally increasethe spin
rate. You can also typein avalue. Click the Down arrow
to decrease the rate.

Viewer:lMainViewer j Speed:lm.UUUUUU ﬁ E ] aﬁ

o

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

You can also press Esc to stop the globe from spinning.
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Finding places on the globe 2 3 4

If you have an Internet connection, you can find world
locations by using the ArcWeb Place Finder in the Find

d| al Og bOX Arcweb'Place Finder | Feat egl Addressesl

1. Click the Find button. Findace  [Cosvoges! siop |
Candidates: Gtart: m Court: lﬁ Mew Search |
zooks = I Fidintype: | |
Pl AL AN ROE oM | E Q
| [ Findinaress  Hinee [180 =] Hawe [i80 =
o Winirs [0 =]
Cancel |
2. Click ArcWeb Place Finder. LRl A3 e AT
Flace Type -
3. Inthe Find place text box, type “Las Vegas’. N A R
4. Click Find. Loy et Unked S e E
5. Right-click on Las Vegas, Nevada, United States and I'D;,!jects ok — >
click Zoom and create bookmark.
The display zooms to Las Vegas, Nevada. (5

6. Inthe 3D Bookmark text box, type “Las Vegas Area’.

3D Bookmark

Boaokmark Mame: ILas Wegas Area G

oK I Canecel |
|

7. Click OK.
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8. Click Cancel to close the Find dialog box.

a

Cancel |-—0

The Find tool is an easy way of locating almost any placein
the world. Useit 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 gravity while you navigate your data.

1. Inthetable of contents, right-click las vegas strip.img
and click Zoom To Layer.

Wred: Band_t * Remove
. Green: Band_2 = Refresh
Elue: Band_3 =
= Cache Eull Data
= las_vegas_area.img - =
RGE Redefine layer »
Wre=d: Band_t

| Gpen Attribute Table
[T Green: Band_z Bl % -

- B
Cloud Free Waorld Imag

Wisible distance range B

Sef [aka SElrce, .

Save As Laver File,..

Properties. ..

QUICK-START TUTORIAL

The display zooms to the Strip area of Las Vegas.

. Click the Center on Target button.

& @le

. Click the center of the Fountains of Bellagio.

The point you clicked is moved to the center of the
display. Centering on atarget sets atarget 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@

o

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

64

The globe rotates, and the viewing angle lowers. The
horizon becomesvisiblewith alight blue background,
and you view the globe in a new perspective.

7. Click the Full Extent button to return the globeto itsfull
extent position.

% @)=
22
(7]

Setting some preferences

You can modify the way ArcGlobe functions at both the
globelevel and the applicationlevel. First, you' Il explore
some application-level options.

1. Click Toolsand click Options.

Tools
@ ArcMap
é:l ArcCatalog

Macros 3

Customize. ..

Extensions...

Shyles »

The Optionsdialog box iswhere 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.

Detaul Layers | Geoprocessing I Tables | Faster | Table Of Contents |
General Cache | Messages I Level of Detail | Campression

r— Startup

[ Show splash screen

— Mew Layer Visibil
¥ Make newly added layers wisible by default

rArimate Tools and Command;

e——- [~ tnimate viewer when using tools and commands

Ggzed Sl J Farst

i~ Full Wigwr Observer Position

Latitude: e
45.000

Longitude:

50,000

QK I Cancel Lpply

Thisoptionwill show smooth transitionsfrom oneview
to the next when you use tools that change your
perspective. Thiswill be the standard behavior every
time you open ArcGlobe until you turn off the option.

4. Click OK.
5. Click View, click Bookmarks, and click Las VegasArea.

QUICK-START TUTORIAL

Wiew

Wiew Setkings...

Zoom Data [3

EBookmarks [ B0 create...

Toolbars » Manage...

|T Status Bar

Globe Properties, ..

The display moves to the Las Vegas bookmark in a
smooth, animated transition. Next, you' |l examinea
document-level option.
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Setting a document-level option

1. Double-click Globelayers.

x|
B cobeiares TR ]
2. Click the Background tab.

3. Click the Sky color dropdown arrow and click acolor of
the morning or evening sky.

66

Globe Properties

Gereral  Background |Sun F'ositl'onl Transfarmations

ode: | Transitional color ™ l

Space colar: | vl

Transition Zone

Upper limit [ken]; |300

Lawer fimit (km): |1 oo

Sky color:

-

©

[ Mo Color ]
Oooooooogoool
OED000ODDEEE
=E 1 Isimisioisi=f § ¥ |

, DN O EEEEEN

| Useasdefaultlna. = EEEEE .ﬂ
EEEEENEEEEEEN
EEDO0000EEED
REDODDOOOEDEEE
O
IIIIIIIIIIII_J
OooooooooomEoE—
DOoOOODDEEECOENE
OODEEEEEEC NN
EODEEEENEEENN
EDEEEEEENENN
ENEENEEERNOO
mininininisisisisl (5=
OO EENEE
OODDEEEEENEN
EEEEEEEENCOO
EEOO0O00O00OOm
oooo
Maore Colors..
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Sky color isthe color of the background when you zoom
in closeto 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. Use different background colorsto
convey different moods.

In this exercise you' ve learned how to differentiate

between ArcGlobe layer types, navigate in Surface and
Globe 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.

QUICK-START TUTORIAL
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Exercise 7: ArcGlobe layer
classification

ArcGlobe classifieslayersinto three typesto help you
better manage them: elevation layers, draped layers, and
floating layers. In this exercise, you'll learn how to use the
classificationsto help layers providetheright 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' |l use rasters with height source information to
provide topography to the globe surface, making it aglobe
terrain.

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

B | Mew Office Docment
) Cpen Office Document

ol arcCataiog
@ SotProgromccess andDufs LRl soht Offce Tosks ¥ (% Accals Deshton Help o
¥
R e
) aveseens

4 Log OfF stev292T...
[ Stwk Cow...

[Fse

ArcGlobe opens, and its default layers are loaded.

2. Inthe TOC, click Type to show the page of the TOC
that indicateslayer classifications.
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| |
Dizplay T_.,.Ee ISourcel

®

3. Right-click Globelayers, point toAdd Data, and click

Add elevation data.

4" Globe layers

B B Countries g Add floating data
M Cloud Free e 9 Hew Group Layer & Add draped data
E Easte Laverlsy E

F5 Globe Properties.. |
11

Indicating that you want to add a specific type of data
adds layersinto that category.

4. Navigate to the location of the Exercise? folder.
5. Select sw_usa grid.

Mame; [ew_usa_gid Aod -—6
Shaw of tppe: [Sunface datasets = Cancel
6. ClickAdd.
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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

Layers classified as draped are placed on the globe surface
and use any elevation data present to show base heights.
Next, you' Il add someimages that will be draped on the
globe terrain you created.

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

#" globe layers
F B Countries Add Data 4 é #Add Flaating data
B B Cloud Free ¥ 4 Mew Group Layer @
idgre s
M sw_usa_gri 2 Easte Layet(s) ,".'. Add elewation data

E&' Globe Properties...

Layers you now choose to add will be draped on the
globeterrain.

2. Click angelus oaks.tif, press Ctrl, and click
socal_mmaosaic.jpg.

Add draped data [ =]
Loakin: |2 Exercise? | EI =
nakes ki

Hame: [angelus naks If; socsl_mmasaic pg Add e

Show of type: [ Globe supporled Datasets and Layers | Cancel

QUICK-START TUTORIAL

The layers are both selected.
3. ClickAdd.
4. Right-click angelus oaks.tif and click Zoom To Layer.

- angelus oaks, ki = !
B b socal_mmosaic.jp = SR
RGE x Remove
Wired Bandl | & ppeo
[T Green: Band_z =
.Blue: Band_3 & Cache Full Data
= & Elevation layers
| sw_usa_grid
I COpen Attribute Table

@ Zoom To Layer

Wisible distance range B

Redefine layer 3

Seb[Data) Seurce, ..

Save As Layer File, ..

Properties. ..

The display zooms to the extent of the layer. A few
moments will pass before the layer is shown at full
resolution as the on-demand cache is built. Once the
cacheishbuilt, you'll be ableto revisit the areaand
display thelayer quickly.
The Angelus Oaks imagery appears washed out due to
the Countries layer being drawn with ahigher drawing
priority. Next, you'll learn how to change adraped
layer’sdrawing priority.
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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 guesses to accomplish this,
using criteria such as the cell size of araster layer.
Occasionally, you' Il need to override the ArcGlobe default
drawing priorities. One way to do thisisto change the order
of draped layers as they appear in the Type page of the
table of contents.

1. Click the Countrieslayer and drag it so it isjust above
the World Image layer.

A black lineindicates where the layer will be placed.

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

= @& Globe layers
£ Floating lavers
= B Craped lavers
Countries |'—o
angelus naks, HF
=l socal_mmosaic, sid
RiGE
.Red: Band_1
[ Green: Band_z
) ' Blue: Band 3 | : e
whorld Image R )
[l a0 Elevation layers
sw_sa_grid

The drawing priority isnow set so angelus oaks.tif and
socal_mmosaic.sid get drawn on top of the Countries

layer.
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Setting a target to initiate Surface mode

1. Press Ctrl and click in the middle of the display.

You've initiated Surface mode and set atarget at the
location on the globe surface where you clicked.
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2. Click the bottom of the display and slowly drag up.

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

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

% @18

>y
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Adding floating layers

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

1. Click Globelayers, point to Add Data, and click Add
floating data.

2

4" Globe layers .
£ Floating lavers 4 @
2 [ Drapedlavers | 43 New Group Layer i Add draped data
Countries + )
Baste Layetls Add elevation data
Cloud Free W N2 y21t3) £

angelus oaks.t Globe Properties. .. |
= W socal mmasaic

2. Click 03_99x10k.

Add floating data [ <]

Mare: [0 10k Add —e

Show of type: [Globe supported Datasets and Layers | Cancel

03 99x10k is araster showing average annual ozone
concentration for 1999in California.

3. ClickAdd.
Thelayer is added to the Floating category.
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Setting elevation properties of floating layers
1. Right-click 03_99x10k and click Properties.

=l @ Globe layers
= #= Floating lavers

=]

Yalue Copyw
High ¢ 3411.4¢ 4

o

Low @ -3525.8

Remove

= Refresh

aped layers =
Countries
Cloud Free W

Cache Full Data

Redefine layer

angelus oaks,

0 & HHE
HERE T

Open Attribute Table

socal_mmosai
RGE

. Red: Band_:

[ areen: Band_:

Zoom To Layer

‘isible distance range

»

. Blue: Band_Z

el Data Saurce, ..

[ ##& Elevation layers
sw_usa_grid

Save As Laver File...

2. Click the Elevation tab.
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Layer Properties

Globe General | Source | Extent | Display | Symbology | Giobe Display Elevation' | Cache |
i

€ Drape layer on aiobe suface
O Loyenpiovices 2vation detako the glbbe sufzoe

& Layer floats independent of the dlobe surface, draped on

[ surtace of constant elevation [offset) =l EI gl

4 surlace of constant elevation [offset e
- Featsiw usa_aid

€ Use eleyaiion vallizs i e lape

€21 Wse corstant vallie o expession

[o = H|

Unit Corwversion
( Factor to convert layer slevation valuss to meters:

custom ¥ 1

Difset ‘
’VAdd a constant elewation offset in meters: s000 ‘ 0

0K | cencel | denl |

3. Inthe Layer floats independent of the globe surface,
draped on dropdown menu, click Elevation values
provided by thislayer .

4. Inthe Add a constant elevation offset in meters text box,
type*“5000”.
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5. Click Symbology.

5]

Layer Properties [ 7]

Globe General | Source | Extent | Display Symbolony'| Giobe Display | Elevation | Cache |
Show

Unique Values
Classified

\ Draw raster stretching values along a color ramp

Bl Value Label
1148619 [High 3411 454615
020890625 [Low 3028 GEE25
Color ame: | . 0

I™ Display Backgiound Valus: 0| as el
Display MaDats 2 =

>l Type: Standard Deviations = Histograrn...
G 2 W Invert e

0K | Cancel | Apph |

(8]

6. In the Color Ramp dropdown menu, select the red to
blue color ramp.

7. Check Invert.

Thisinvertsthe color ramp so that high values will be
displayed asred, low values as blue.

8. 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
valueswith color. Next you'll take alook at how this
appearsin the display and set avertical exaggeration to
accentuate the elevation.

QUICK-START TUTORIAL

Setting a vertical exaggeration factor for floating
layers

1. Right-click 03_99x10k and click Zoom To L ayer.

= @ Globe layers
=] #= Floating layers
03 ak. Copy

Yalue

]

P High : 3411, 7% Remove

= Refresh

B Lowe ;3825
= B Draped layers
FH M Countries

[ b Clood Free s
m . angelus oak [E| ©pen Attritute Table

RGB J

& Cache Full Data
Redefine layer »

. Red: Band Wisible distance range
[ Green: Band Set ata SOurce, .,
Mciue: Band,

[l #& Elevation layers Save As Layer File...

Sw_usa_gric

Propetties. ..

Thelayer isdisplayed in the view.

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

T 2% @ 10
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3. Click the bottom of the display and slowly drag the

6. Inthe Vertical Exaggeration Of floating layers dropdown
Ccursor up.

menu, select or type avalue of “10".

5
3
Globe Properties
General | Background | Sun Position | Transformations
Description:
=
—Wertical Exaggeration
Of globe surface: INone - l
OF floating layers: [Mon] ﬂ Calculate value
Mohe N
15 [
Glabe dizplay units: 2 vl
5 —
PEEE—__E 6
Thiswill alow you to see the effect of changing the I Enable Animated Riotation
Vert| Cal exaggera‘n on. When you uge the MNavigation tool ta 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.
4. Double-click Globelayers. L |
— Show Globe Tip:
™ Latitude & Longitde ™ Elevation
x|
=8¢ ; Globe layers —0
5. Click the General tab. T | Ccoee sonly

The floating layer will be exaggerated by afactor of 10.
7. Click OK.
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Examine the floating layer you' ve created. You'll see a
3D raster showing average ozone concentrationsin
Californiain 1999. The layer floats above the state of
Californiaand 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
propertiesto improvetheir display. Explore Exercise7.3dd
globe document in the Exercise7 folder to discover
additional waysto enhance your globe documents. The
document contains layers saved with custom settings,
bookmarks, globelighting, and animation tracks.

QUICK-START TUTORIAL
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