Introduction to 3D Analyst

ERSCaAR

&

UNIVERSITY
OF Hawal

HILO

Source: http://campus.esri.com

Overview

Getting Started

Workshop 2: Introduction to 3D Analyst

This exercise introduces the extension 3D Analyst for ArcGIS 9.1,
and explores different ways to represent 3-dimensional surfaces,
including TINs (Triangulated Irregular Network) and rasters (grids).

Most maps that we use are two-dimensional, whether they appear on
a piece of paper or on a computer screen. For instance, if we go
hiking in a wilderness area, we typically bring along a contour map
that lies in a two-dimensional plane. While useful for visualizing the
topography, two-dimensional maps have limitations. The 3D
Analyst extension of ArcGIS 9.1 allows users to leap beyond the
traditional 2D mapping environment and into the world of 3D
visualization. In 3D Analyst, users can view surfaces, interact with
data, and perform complex analysis.

In terms of data, the difference between 2D and 3D is that three-
dimensional data has z-values while 2D data has only x and y values.
For instance, longitude and latitude might represent x and y, while
altitude represents the z-value. 3D Analyst can be used with either
(1) feature data (i.e., discrete points, lines, or polygons such as
plants, trails, or buildings), or (2) continuous data such as rainfall,
temperature, or evaporation. A couple of examples: the discrete
boundaries of a parcel of land on the Hamakua coast can be viewed
3-dimensionally along the slope of Mauna Kea, or continuous
rainfall data can be represented as a 3D surface over an area.

In this exercise, we will learn how to use ArcMap and ArcScene to
create, represent and visualize 3D data. Working from a 2D digital
contour map (elevation isolines), we will create TIN and raster
surfaces. Then we will drape high-resolution images over these
surfaces to create 3D representations of the landscape, perform fly-
throughs, and produce animation files. Based on our work, we will
produce one ArcMap layout showing various representations of the
same area, and one ArcScene document useful for producing fly-
throughs and animation files.

In our next workshop, we will discuss how to create surfaces from
point features instead of lines, using the interpolation methods of
Spatial Analyst and 3D Analyst.

Before starting this exercise, create a new folder for your work on
the (Z:) drive entitled “gis_workshop2”. The full path should be:

Z:\gis_workshop2
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Step 1: Assembling Data

x

[eoast_are_Hilo_Clip.shp; hamentis100_Hio_Clp.shp Add

Cancel

Name:

Show of type: [Detasets and Layers [*In] =l

Next, start ArcMap 9.1 with a new empty map. Before going any
further, you will need to enable the extension [3D Analyst]. To do
so, click on the [Tools] menu and select [Extensions]. Tick the box
next to [3D Analyst] and close the window. Next you will need to
display the toolbar for [3D Analyst] by going to the [View] menu,
choosing [Toolbars], and then selecting [3D Analyst]. The [3D
Analyst] toolbar should appear as below.

3D Andlyst * ‘ Layer |

You can dock the toolbar anywhere within the ArcMap window.

From the standard toolbar, click on the ArcCatalog icon E to
launch ArcCatalog, or alternatively, open ArcCatalog from the
[Start] button.

Most of the data for this workshop comes from DBEDT’s website
and is in the folder:

I'\GIS_Workshops\Workshop2\Data

First, let us copy the 7 shapefiles from the above (I:) drive location
to our new folder on the (Z:) drive. Remember to copy the files
using ArcCatalog to ensure that all the necessary files are
transferred. Please refer to Workshop 1 if you have forgotten how to
copy files in ArcCatalog. After copying the files, our new (Z:) drive
folder should contain the following shapefiles:

Contents |F'review| Metadatal

[Marme | Type:
coast_arc_Hilo_Clip.shp Shapefile
Coast_Frame.shp Shapefile
estuaty. shp Shapefile
hawenbrs100_Hilo_Clip.shp Shapefile
Image_Frame.shp Shapefile
Land_area.shp Shapefile
WWater_Area.shp Shapefile

Switch to your ArcMap window, click on the [Add Data] button

a2 : and add coast_arc_Hilo_Clip.shp and
hawcntrs100_Hilo_Clip.shp to your ArcMap document. For each
shapefile, open the [Layer Properties] menu and click on the
[Source] tab. Notice that both files have the same projected
coordinate system: NAD_ 1983 UTM_Zone_ 4N. Now click on the
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|_:_|{_"| gis_warkshopZ /

Mews Personal Geodatabase.mdb
coast_arc_Hilo_Clip.shp

B Coast_Frame.shp

& estuary.shp

- hawcntrs100_Hile_Clip.shp

-E1 Image_Frame.shp

il Land_sirea.shp
Water_Area.shp

[Fields] tab for each file. Note that both shapefiles contain a field
named “CONTOUR” that contains elevation data. Unfortunately,
the contour data set does not include a zero-foot contour line. Thus,
in order to create a more accurate elevation surface over the whole
land area, we will want to use data from both the coast and contour
shapefiles.

At this point we have a choice in how to proceed: (a) combine the
coast and contour data into one data set and create a TIN from that
data set, or (b) create the TIN directly from the two separate
shapefiles. Let us choose the former option to give us some practice
with personal geodatabases.

In your ArcCatalog window, right click on vyour folder
“gis_workshop2” and select [New] > [Personal Geodatabase].

=1-425) \gis_warkshop? 1M
-] coast_arc Copy  Chrl+C

Coast_Fr: [ Paste  (Chrl+Y
estuary.s
7 Delete

] hawentrs:

B Image_Fr REmEmE e
& Land_are 3 Refresh
. WWater_Ar
[+ old_test I:l Folder

7] Hawaii_DEM10
7 HiloBay _IKONOS
7 HiloTown

oE
{r Laver..,

ArcCatalog will create a new Access database for us. Single click on
the default title “New Personal Geodatabase” and rename it to
“Elevation”. Now right-click on “Elevation” and select [New] >
[Feature Class].

sonal Geodatabase

f=\ Search...

Pl Pronetties. .

=1 gis_workshopz
----- 9 Elevation.mrh
coask_arc Copy
& Coast_Fr: E‘
estuary. s
-5 hawcntrs:
& Image_Fr
B Land_are <
L
. Water Ar
-] old_test
—awaii_DEML0

dilmD =

Chrl4C
Paste ZEEIH
. Delete

Rename Fz

Refresh

4 L) Feature Dataset. ..

Irnpork

TL Tk T
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Browse for Dataset

Name the new feature class “CONTOUR100” and press [Next].
Press [Next] again in the second [New Feature Class] dialog box.

Wlepiiss II:EINTEIUFHDIj
Alias: I

Type

% Thiz feature clazs will stare ESRI simple features [e.q., point,
line, polygan).

(

In the third dialog box, we need to define three things:

workzhop2

Laak in: ||:|

i1 Elewation.mdb
nast_arc_Hilo_Clip.shp

| Coast_Frame.shp

| estuary.shp

| hawentrs100_Hila_cClip.shp
| Image_Frame.shp
and_aArea,shp

-

Waker_Area.shp

—

(1) Single click on the “SHAPE” field in the top box, and set the

Geometry type to “Line”.

(2) Click on the LI button in the lower right corner, across from the

Spatial Reference field. When the [Spatial Reference
Properties] box appears, press the [Import] button, and browse
to the shapefile: hawcntrs100_Hilo_Clip.shp. Click [Add] and
then [OK]. Your Spatial Reference will now be set to
NAD_1983 UTM_Zone_4N.

New Feature Class 2lx]
Field Name Data Type \ﬂ
OBJECTID Chject ID
SHAPE Geometry
[
Click any field to zee itz properties.
— Field Propertie:
Alias |EHAPE
Allorey MULL values Yes
Geometry Type = < Geometry Type
Aoy Mum Points ]
Grid 1 1000
Grid 2 0]
Grid 3 0]
Containg 7 values [ills}
Containz M values Mo
Default Shape field Yes
Spatial Reference Lnknoswn 4+— Spatial Reference
Imnpart... |

To add a new field, type the name inta an empty row in the Field Marme colunit,
click in the Data Type column to choose the data type, then edit the Field
Properties.

< Back I Finizh I

Cancel
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Reference

Import Spatial — >

New Field —_— >

Spatial Reference Properties 2] x|

Coardinate System | =2 Damain I

M ame: |Unkn0wn

Details:

=

Select... Select a predefined coordinate spstem.

Import a coordinate system and 35, 2 and M
Irnpart... domainz from an existing geodataset [e.q.,
feature datazet, feature class, raster].

Create a new coordinate syztem.

Edit the properties of the currently selected

bodify.. coordinate spstem.

[Clear Sets the coordinate systemn ta Unknown.

Save fs.. Save the coordinate spstem to a file.

L

Ok I Cancel I Apply I

(3) Lastly, create a new field called “CONTOUR” by typing
“CONTOUR on line 3 of the “Field Name” column. Set the “Data
Type” to “Double” and “Precision” to “11”. Now click [Finish] to
return to the main ArcCatalog menu.

Field Mame Data Type EI
OBJECTID Chiject ID
SHAPE Geometry

CONTOUR Double 4 Data Type

=l

[w]

lick any field ta see its properties.
Field Properti
Aligz

Alloa MULL values ez
Default Value
Domain
Precizion 11

Scals 0 < Precision

Import...

Tao add a new field, type the name into an empy row in the Field Marme colurmn,
click in the Data Type column to choose the data type, then edit the Field
Properties.

< Back I Finish I Cancel
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=7 Elevation.mdb | |

: CONTOUR 100

coast_arc_Hic 58 Copy CrHC
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hawcntrs100_
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Rename Fz
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LB Watker_frea.s Register with Geodatabiase /
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Register fis Yersioried
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Town Export »

Analyze...
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Step 2: Creatinga TIN

Ea 30 Analyst Tools
-8 Conversion
% Functional Surface
& Raster Interpolation
% Raster Math
% Raster Reclass
% Raster Surface
=& TIN Creation

Ll P Create TIN
o L Edit TIN
& TIM Surface

Now that the feature class properties are set, we can load the coast
and contour data sets into the feature class “CONTOUR100”. Right-
click on CONTOUR100 and select [Load] > [Load Data]. Click
[Next] once. Browse and open coast_arc_Hilo_Clip.shp and press
[Add]. Press [Next] multiple times to select the default choices and
then press [Finish]. ArcMap will load the coast shapefile into our
new feature class, mapping the original values for CONTOUR to the
new field CONTOUR.

Simple Data Loader

Enter the zource data that pou will be loading from. Click Add to add it to
the list of source data to be loaded. v'ou can load from mulbiple data sets in
the game operation it they share the zame schema.

Input data
G:AGIS_work shopsiw ortkshop2hais_workshop2icoast_arc Hilo C ﬁl

List of source data to load

add Remove |

Repeat the above process, this time loading data from
hawcntrs100_Hilo_Clip.shp into CONTOUR100.

Returning to ArcMap, add the feature class “CONTOUR100” to
your map. Notice that CONTOUR100 contains all the contour lines
including the coastline. This feature class will be the input for our
first TIN. We can remove all other layers at this point.

Note: If you could not complete Step 1, you can use ArcCatalog to
copy I:\GIS_Workshops\Workshop2\Data\Elevation.mdb to your
working folder, and then add CONTOURZ100 to your map document.

In ArcGIS we can create a TIN using either the 3D Analyst toolbar
or ArcToolbox. ArcToolbox offers more flexibility and control, but
IS not as easy to use. Let us create a TIN using the 3D Analyst
toolbar, and then we can modify it using ArcToolbox.

Pull down the 3D Analyst toolbar and select [Create/Modify TIN] >
[Create TIN From Features].

J 30 Analyst = | La_'r'Er:I j :{/@

| : e TIM From Features...
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Introduction to 3D Analyst

TIN1

Step 3: Editinga TIN

In the dialog box, tick the box next to CONTOUR100, set the Height
Source equal to “CONTOUR?”, choose to triangulate as “hard line”,
and name the output file as Z:\gis_workshop2\TINL1.

— Inputz
Check the layver(z] that will be used to create the TIM. Click a laver's name to specify
itz settings.
Layers:
~ 1 Settings for selected layer
COMTOURT00 g
Feature type: 20 lines
Height source: IEDNTDUFI j
Trangulate as: Ihard lire j
T ag value field: |<N|:|ne> j
Output TIN: ~ [ZAGIS_workshop2\TINT
Ok | Cancel |

Selecting hard break lines forces ArcMap to draw triangles that do
not cross break lines. This option ensures a change in slope at the
break lines. Hard lines are useful for modeling ridges, streams,
roads, and shorelines, while soft lines are better for features such as
rolling hills. 1 arbitrarily chose hard break lines for this example to
ensure a more accurate representation of the coastline, although the
other contour lines might be modeled more accurately using soft
lines.

ArcMap adds TIN1 automatically, using an arbitrary line symbol for
the hard edges and an equal-interval color ramp for elevation.

Before continuing, please save your ArcMap document in your
working folder. Remember to save your work frequently!

ArcMap allows you to edit TINs in a variety of ways. You can (a)
insert additional break lines, (b) replace polygons with flat surfaces
(e.g., to represent lakes or terraces), (c) clip or erase polygons, or (d)
fill polygons with attribute data. We will demonstrate two types of
editing. First we will create a flat area on our TIN to represent
Wailoa estuary, and second we will clip out a portion of our TIN to
match the extent of our satellite imagery.
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Introduction to 3D Analyst

Let us start by adding the shapefile Z:\GIS_Workshop2\
TIN1 and Estuary.shp estuary.shp to our document. Symbolize the estuary in dark blue,
original TIN surface click next to the symbol in the Table of Contents, and label the
symbol “Wailoa”. Zoom in closely on the estuary. Notice that
several triangles intersect the estuary polygon. Use the identify tool

|ﬂ to examine the TIN1 elevations within the estuary polygon.
You will need to set the layer to TIN1 within the [Identify Results]
box. According to our TIN1 surface model, the estuary has an
elevation range of over 50 feet.

£
Layers: ITIN1 j
El- TINL [Location: (311580080772
[+-17.544 Property | Yalue

Elevation 17.544
Slope 3411
Azpect A7.949
Face Tag Walue 0
Mode Tag Value I
1] | |

For the sake of this exercise, let us suppose we want to represent the
estuary as a flat surface with an elevation of zero. To edit TIN1,

click the ArcToolbox icon . Double click on the #* SN tool
under ArcToolbox > 3D Analyst Tools > TIN Creation.

i

AI

Input TIN
[ TING =l
I t Feat Cl

TIN1 and Estuary.shp I”DU ek r

(after hardreplace)

in_feature_.. | height_F... | tag_field | SF_tupe | uze., |
£ estuarny Elevation  <Monex hardrepl...  false

I:I:Iiliﬂ

i
Ok, I Cancel | Environments...l Show Help »» |

Choose TIN1 as the input (using the down arrow), estuary as the
input feature class, elevation as the height field, and hardreplace as
the SF (surface feature) type. Click [OK].
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Introduction to 3D Analyst

Using the identify tool, examine the new estuary elevation. The
estuary surface should have a constant elevation of zero.

For our second editing task, let us clip out a rectangular polygon that
corresponds to the extent of our satellite imagery. Return to the full

extent O. Add the image boundary from the shapefile
Z:\GIS_Workshop2\Image Frame.shp, and symbolize it with the
hollow symbol. Open the 7 BRI o0 again, choosing TIN1 as the
input, Image Frame as the input feature class, <None> as the height,
and hardclip as the SF type. Click [OK].

_iix

Input TIN

[z it |
Input Feature Class

| o

in_feature__.. | height f| tag_field | SF_type | use...| +|
< |mage_Fra... <Moner <Monex hardclip falze

le [ [x

[~
(]9 I Cancel | Environments...l Show Help »» |

After this tool executes, untick the layer CONTOURZ100. Notice
that TIN1 now has the same boundaries as Image Frame.

Before we switch to ArcScene, let us create a raster surface (or grid)
Step 4: Creating a Raster  from our TIN. We can convert any TIN to a grid using the 3D
Analyst toolbar. Pull down the 3D Analyst toolbar menu and select
[Convert] > [TIN to Raster]. In the dialog box, choose TIN1 as the
Input TIN, “10” as the cell size, and “raster10” as the output raster.
Click [OK] and ArcMap will compute the raster and add it to your
map. This sort of elevation grid is known as a Digital Elevation
Model (DEM). To make the coastline more visible, we can add the
shapefile Z:\GIS_Workshop2\ Water_Area.shp to our map,
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ArcMap view of raster10

Step 5: ArcScene

and symbolize it in dark blue.

Convert TIM to Raster 2] =]

Converts a TIM to a razter of elevation, zlope, or azpect.

Input TIN: [ TINT =] &
Attribute: I Elewvaticn j

£ factar; W

Cell size: I'IEI— Rows:  5&0 Columns: 1032

Output razster: IE:'\G 15 _‘workshop2hrazter10

OF | Cancel |

Up to this point, we have been working with and creating 3D
surfaces; however, we have been viewing these surfaces in the 2D
map display area of ArcMap. Let us open ArcScene and see how
our data looks in 3D. From the 3D Analyst toolbar in ArcMap, click

on the ArcScene icon . Once the ArcScene window opens, click

s
on the [Add data] button ™", browse to raster10, and press [Add].

=
Laok in: [ gis_workshop2 | & cles|Es == =88]

E_d Elereation, mdb wltinz
coask_arc_Hilo_Clip.shp el ting
Cnoast_Frame.shp &l WWaker_Area.shp
estuary.shp
hawentrs100_Hilo_Clip.shp
Image_Frame.shp
Land_Area.shp

sterll
o tinl

Mame: Iraster'l 1] Add

Show af tppe: IScene supported Datazets and Layvers j Cancel |

Once again to distinguish the coastline, add the shapefile
Water_Area.shp and symbolize it in blue. To make the scene 3D,
double click on the layer raster10 to display the [Layer Properties]

Created by Paul Berkowitz, UHH EPSCoR-ITER
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Introduction to 3D Analyst

menu. Under the [Base Heights] tab, press the circular button next
to “Obtain base heights from surface”. This option instructs ArcMap
to display raster10 using its z-values. Note that from this dialog box,
you can display surfaces with constant values, expressions, scaling
factors , or offsets.

Generall Sourcel Extentl Displayl Symbology  Base Heights | Henderingl
—Height

= Use a constant value or expression ta set heights for layer:
§ =

i+ Obtain heights for layer from surface:

I G:AGIS_wWorkshopshWworkshop2tgis_workshop2hraster1 0 j ﬁl

Raster Resolution... |

€ Laper features have 2 values, Wse them for heights.

£ Unit Conversion

Apply conversion factor to place heights in zame units as scene: custom ﬂ I 1.0000

— Offset
Add an offset using a constant or expression:

0 = [F

0k I Cancel | Apply |

Now select the [Rendering] tab and tick the box next to “Shade

ArcScene view of raster10 areal features relative to the scene’s light position”. Press [OK].

Ganelall Soulcel Extentl Displayl Symbo\ogyl Base Heights Rendering |

— Visibility
% Render layer at all tmes

= Render layer anly while navigation has stopped
™ Render layer only while navigating
Draw simpler lewvel of detail if navigation refresh rate exceeds: 0.75033 zecond(z)

Scene Properties — Effect:

Generall Coordinate Syslaml Extent llumination | [V Shads areal features relative to the scene's light position

¥ Ize smaooth shading if possible

— Azimuth — Altitude Freview
Select the drawing pricrity of areal features, related ta other layers lﬁ
O N that may be at the zame location.  This helps to determine which hd
feature gets drawn an top of the other.
W- E
r— Optimni;
s ¥ Cache layer for fastest possible rendering speed
" Render layer directly from data connection to conserve memory
I 15 degrees Guality enhancement far raster images (=) J— High
- Contrast
..... I
I
a a0 Restare Defayts aK I Cancel | Apply |

Like in ArcMap, you can adjust the sun’s position by right-clicking

on [ scenelayers iy the Table of Contents and selecting the
[Scene Properties] > [Illumination] tab.
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R

Step 6: Draping Imagery

File Edit Wiew Selection Toodls wWindow Help

O tew (=] | Q.

= Qpen... [ F Y o T —

u Save [ o T e —
Save fs... & B | ]

& Add Data...

& Print...

Docurnent Properties.. .

Export Scene

1 GNGIS_Worksh, .. \test_scenel .sxd ...

Within ArcScene, you can negotiate the display area with a wider
range of tools than in ArcMap. The adjacent tools allow you to
navigate, fly, zoom, center, target, and set observers. Experiment

with them, especially the navigate tool “2" which allows you to
adjust your perspective.

Within ArcScene, we could view our TIN using the same method as
above. To save time, we will move on to draping photos over a
surface.

First we need to add two image files to our ArcScene document.

Click the [Add Data] button N7 , browse to the folder
C\ITER_GIS_Workshops_Fall2005\Fly_Demo\Data, and add the
images HawaN21.tif and HawaN22.tif. This may take a while since
the images are large (154 MB each).

x|
Looki [23 Data | o| colse|E| [ =(se

24 hilo_dem_n

M ame: IHawaN21.tif; HaweaM 22 tif Add

Show of type: IScene supported Dataszets and Lapers j Cancel |

Notice that ArcMap adds the images in a horizontal plane, as the
base heights are set to a constant value of zero by default. Let us
reassign these values. For each of the image files, open the [Layer
Properties] menu, select the [Base Heights] tab, and choose to
obtain the heights from the surface rasterl0. In the Table of
Contents, untick the boxes next to rasterl0 and water area, so that
only the two images are visible. Now open the [Scene Properties]
menu, and set the vertical exaggeration to 1.5 and the background
color to navy blue. Your scene should resemble the one on the next

page.

Before we continue, let us export this image as a JPEG file. Then
we can paste it into an ArcMap layout at a later time. Under the
[File] menu, select [Export Scene] > [2D]. Browse to your working
folder, name the file Satellite view, and set the file type to JPEG.
We will use this exported file in Step 8.
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Step 7: Fly-Throughs
and Animation

Wiew Selection Tools Window Help

Miew Setkings. ..

Wiew Settings \-|}|E|Q@
Zoom Data pf—
hzter (> ﬂ
Bookmarks | e
=1 T om | e

4 |T Main menu

[v StatusBar [+ 3D analyst

Scene Properties... |T 3D Effects

3D Graphics
Red: Band_1 Anirmation

J animation > |ﬁ| E ‘

» I 11 | | | | @ | Options << |
— Play option:

Duration: I B8  secs
[~ Play onlyfrom:l 00 te I 20 zecs.

¥ Play in all viewers

Play mode: IPIay once forward j

— Record option:

¥ Ovenwiite the lazt recarding

& test_scenel - Arcscene - ArcInfo =101 =]

Fie Edt View Selection Tools Window Help
D&+ e |+ Bladasdw|/ e aoaeaqnu@Ekon
Dt = | Lo fonetconts =] 4 % | mension * 01| B8 |

I - TR

1= scene layers
B & Hawahi22,tif

(=]
MiRed: Band_1
[T Green: Band_2
Wou: Band3
= B Hawaliz1 tif
RaB
WRed: Band_1
[0 Green: Band_2
WBue: Band 3
= [ water_Area

= O rastertd
Yalue

High : 1414,06

Low: 0

Display -

Selects the layer to apply an effect A

In workshop 1, we learned how to use the Fly tool = to fly over our
scene. Refer back to workshopl to refresh your memory of how this

tool works. You may want to use the Navigate Tool ? 1o adjust
your perspective. Also, if you want to start flying from the same
point every time, you can create a bookmark from the [View] menu
and return to it at any time. Here is a partial list of other useful
commands for flying:

Left-Click Zoom In (fly speed =0, 1, 2, 3 etc.)
Right-Click Zoom Out (fly speed =0, -1, -2, -3, etc.)
Up Arrow Fine Tune Zoom In

Down Arrow Fine Tune Zoom QOut

ESC Freezes Flight

After a bit of practice, you should be ready to record a flight. We
can capture a flight in two ways: (1) by recording the flight directly,
or (2) by building an animation file from key frames. Let us start
with the first method.

Before we begin, we need to open the [Animation] toolbar from the

[View] menu. Then press the *2 putton on the end of the toolbar to
view the [Animation Controls] window. Lastly, press the
[Options] button to see more animation controls.

Created by Paul Berkowitz, UHH EPSCoR-ITER
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| Anirakion ™=

i | b |
™ Clear Animation

anirnakion | ﬁ | b |

] Clear Animation

E Create Kevframe. ..

ﬁ Create Group Anirakion. ..

22 Camera Elyby from Path,..

= Mawve Laver along Path, ..

(2 Load Animation File...
m Save Animation File. ..
E Export to Yideo, ..

£ Animation Manager. ..

Step 8: Producing a
Layout

Now we are ready to record a flight. Follow these steps: (a) press
the record button @ (b) conduct a flight, (c) press the [Esc] key to
freeze the scene, and then (d) press the stop button B to end the

recording. You can review your flight using the play button »
Note that you can reassign the length of the animation, choose a time
interval to play, and select the mode of play (forward, backward,
etc.).

The second way to record an animation is using key frames. Under
the animation toolbar, select [Clear Animation]. Then press the full

extent button @ . Now we will use the camera button i to capture
a series of keyframes that ArcScene will link into a video. As a
demonstration, let us create a video of our scene rotating 360

degrees. Press the camera button &l to capture the starting frame.

Now using the navigate tool “® rotate the scene clockwise

approximately 30 degrees and press the camera button &l again.
Continuing rotating and pressing the camera button periodically until
you return to the original view, facing approximately east

downslope. To view your video, simply press the play button P in
the [Animation Controls].

We can export our video by selecting the [Export to Video] option
under the toolbar. Then others can view it using video software such
as Real Player, Quick Time, or Windows Media Player. Note that
under the animation toolbar menu, the [Animation Manager] option
allows us to edit our videos. We can save and close our ArcScene
document now.

For review, let us summarize what we have done in an ArcMap
layout. We can create a simple layout depicting the following five
data frames: (1) the original contours, (2) the TIN symbolized as
Delaunay triangles, (3) the TIN elevations symbolized with a color
ramp, (4) the raster surface, and (5) the satellite imagery in 3D.

Returning to your ArcMap document, maximize the ArcMap
window and close ArcToolbox. Pull down the [Insert] menu and
insert three new data frames. Press the layout button B in the lower
left corner of the map display area to switch to layout view. Under
the [File] menu, select [Page and Print Setup] and change the
orientation to landscape. From the [Insert] menu, insert the JPEG

file from Step 6 (Z:\gis_workshop2\satellite_view.jpg).
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ew Data Framd | [ MpwData FrameP | [TNEwData Frame

In the layout view, you will have to click and drag your data frames,
so that they are not superimposed. At this point, your layout might
resemble the one to the left. All we need to do move layers to the
empty data frames, symbolize them appropriately, and add some
cartographic elements.

In the first new data frame (“New Data Fame”), copy the layers
Image Frame and CONTOUR100, and insert a legend.

In “New Data Frame 27, copy these three layers: water area, estuary,
and TIN1. For TINZ1, open the [Layer Properties] menu and click
on the [Symbology] tab. Press the [Add] button and choose “Edges
with the same symbol”. Press [Add] again and then [Dismiss].
Untick the boxes for “Edge Types” and “Elevation”, and press [OK].
With this data frame activated, insert a legend.

grouped with unigue sembol
Edges with the zame zombol
Face aspect with graduated colar ramp
Face elevation with graduated color ram
Face zlope with graduated color ramp
Face tag value grouped with unique sy
Faces with the zame surmbal
Mode elevation with graduated color rar
Mode tag value grouped with unique syr
Modes with the zame sumbol

1| | _pl Add Dizmiss

In “New Data Frame 3”, copy the same layers as data frame 2,
except this time symbolize elevation using a graduated color ramp.
Untick the box next to “edge types”.

The final data frame entitled “Layers” (by default) has all our
original layers in it already. We simply need to tick the boxes next
to the layers water_area, estuary, and raster10, placing them in that
order. Depending on your cartographic choices, your layout should
resemble the one on the next page.
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