


Why 3D G IS? Because our world is 3D ' , e . ; %

Solve 3D problems

Some spatial problems can only b




What can you do with ArcGIS 3D?
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What is 3D Analyst?

- ArcGIS extension that provides capabilities for:
- Interactive 3D Visualization of spatial data
- 3D Editing of feature data
- 3D Geoprocessing tools
- Publish globe services (ArcGIS Server)

- Publish globe documents (Publishe
ArcReader

. Export ArcScene docun




Data Types

-Vector features

- Points, lines, polygons, and
multipatches

- Surface types
- Trtangular Irregula

- Raster surfaces
. Terrain datasets

e |




ArcGlobe

- 3D visualization application |t v ;
- Data placed on 3D globe o

& o

- Map like & oblique views

NERFPOROZEOX

- Integrated topography
- One logical ‘globe surface’

« One multi-resolution mesh
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- Disk cache and memory cache : , ‘
- Levels-of-detail (raster data) ' : e 1
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ArcScene

File Edit View Bookmarks Selection Geoprocessing Customize Windows He
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- 3D visualization application
- Memory based application

- Better for smaller study areas
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3D Effects Toolbar

- Real-time feedback for

- Transparency
Front/backface culling
Lighting
Depth priority (ArcScene only)
Swipe tool (ArcGlobe only)
Flicker tool (ArcGlobe only)



3D Symbology

- Applied to feature data

- Add realism to your documents

- Match to symbols in style




3D Styles

- Points
- 3D Geometric primitives: Spheres, Cones, etc.
- 3D Models: Street furniture, Houses, etc.
- 3D Character Markers

- Import 3D models —

- OpenFlight (*.flt), 3DS Max (*.3ds), Virtual Reality Markup
(*.vrml), and SketchUp (*.skp), Collada (*.dae) models

- Lines
- 3D Texture Line Symbols: Paver

- 3D Geometric primitives (A
Wall etc.

- Pol p
N _ )
\. N




3D Editing

- Feature editing in ArcGlobe and ArcScene
- Template based editing
- Support for snapping

%/ Stop Editing
@ Save Edits

Rotate..

Scale...

Duplicate Vertical...
Replace With Model...

Snapping
Options...




3D Graphics and KML support

- 3D Graphics Toolbar

- Digitize points, lines, polygons and text graphics
- Apply 3D Symbology to the graphic elements

- Keyhole MarkUp Language (Arc
- Add KML data usirlg the K




Animation

Clear Animation

Create Keyframe...

Create Group Animation...

Create Time Animation

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

Export Animation...

Animation Manager...

Kevframes I Tracks| Time View

Time Scale: E] 1.000 || view enabled tracks only

View capture track

0.000 0.500

Delet

I
X

LIANNNEN

Play Options

(@) By duration

() By number of frames 0 Calculate

Frame duration: .0 secs.

|:| Play only from: 3 10.0 | secs.

Play in all viewers

Flay mode: Play once forward v

Restore state after playing

Record Options

Overwrite the last recording

Restore state after preview

Keyframes Add time...




Customization framework

- Customization environments
- C#, VB.NET, Java, etc.

- GlobeControl and SceneControl
- Used in custom applications
- Can easily view existing dc

—






ArcGIS Pro

De=go- s ArcGIS Pro - MyProject12361 - Scene layers_2D FEATURE LAYER T - B8

e 64- b It d eS kto p ap p I I C atl O n gl MAP  INSERT  ANALYSIS  VIEW | EDIT | SHARE  EXPORT WEB 3D OBJECT  ADD-IN  APPEARANCE  LABELING  DATA © Notsignedin -
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Copy /
e B copy Save Discard Snapping = Create Modify Delete Select Attributes Move Vertices Reshape fpht Split Merge Enable
- ine -

- Multithreaded processing S T o I S e

ms:ene layers X M Scene layers 20 %

- New graphics engine
S : ; , " W] Change the selection.
- Modern user interface < » N e

4 D Scene layers_2D

- Visualize, design, edit (2D/3D)

4 [J] Building1_footprints3D_Polygon

- Geoprocessing tools oo
- Share

- Customize
- SDK for Microsoft .NET
- ArcPy




Demo — Arc




Why 3D Analyst?

é{ Untitled - ArcScene - Arcinfo !Em

| File Edit View Selection Tools Window Help

- Visualize Data, 2D and 3D e TE e
- Surface Creation & Analysis |

- 3D Operators and Visibility Tools

- Conversions

[ Display

J — Display the scene's properties
/ e
//' -
NS /
/ -
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What Is a Surface?

- Functional Surface
~f(X)=aX+b
-Z=a+bX+cY
- Raster Surface
- TIN Surface
- Triangulated Irregulq%sl;etwork :
$ ARG S

- Terrain

- Las Dataset

......



A Arc Toolbox
a 3D Analyst Tools
a Analysis Tools
ﬁ Cartography Tools
a Conversion Tools
i Data Management Tools
a (Geocoding Tools
a Linear Referencing Tools
a Muttidimension Tools
a Samples
a Server Tools
a Spatial Statistics Tools
- Toolbox

Why GeoProcessing?

- Prepare data for visualization and analysis
- Performing surface & visibility analysis
- Batch/non-interative data processing

% Untitled - ArcGlobe - Arcinfo
‘ File Edit View Selection Tools Window Help

|[DEEG F EEX (& EAQEION|([E- QGG IO UITONS 7 &
]Layerzlw_'_' @-—szl‘v'

Globe layers .
£= Floating layers FE WO th =11

=] Draped layers

Search | Results

@ 1 million plus

@ 500,000 - 939,933

O 100,000 - 439,933

© 50,000 - 93,593

© 10,000 - 43,993

Under 10,000

O Countries
Earth at Night (city lights] (5 km) - NAS&
O world Image
2@ Elevation layers

| |Distance: 857.725 Kilometers
Type Presentation Title Here
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| Toolboxes | Portal

\nalyst Tools

I ‘{1 3D Features

tyEngine

I {1 Conversion

b &q Data Management
I ‘{1 Functional Surface
I ‘{1 Raster Interpolation
b & Raster Math

b &g Raster Reclass

I ‘{1 Raster Surface

I ‘{1 Triangulated Surface

AT
4 g Visibility

*., Cons uct Sight Lines

Line Of Sight
Observer Points
Skyline

Skyline Barrier
Skyline Graph

Sun Shadow Volume
Viewshed

Viewshed 2

WA N N N N N N N

Visibility

Attrib...

hd
Pop-u..




%3 ArcCatalog - Arcinfo - DA

File Edit \iew Go Tools Window Help

Host Applications

- Desktop applications

- ArcCatalog

- ArcMap

- ArcScene

- ArcGlobe Selection |30 | & u 4 [

g% Untitled - ArcScene - Arcinfo _ o] x|

: ArCGIS Server J File Edit “iew Bookmarks Selection Tools Window Help
- As GP services ]

- ArcGIS Pro F o

a D Analyst Tools
- AI I | non el Display Suurce a .?nal‘,fsis Tools

yre—— b : H- C rsion Tools
ﬁ'ﬂ nagement Tools

J Eile Edit “iew Bookmarks Selection Tools Window Help £ ing Tools

icing Tools

a Spatial Statistics Tools
a Toolbox

lype rreseiiauull riue neie



-, Output TIN

Different Ways to Run GP Tools chucs YN

Spatial Reference (optional)

. HOW are they used? 0K | Cancel | Em-'irnnments...

Graphical user interface

CreateTin 3d "C:\temp\MyTin2"

Command line mode
Model Builder
Scripting

Model Edit  View Window Help

B| 2| &|m|@| +| 22]m]x]a] e

#
Create TIN

~
0o

port arcgisscripting

~ \\
Type Presgn\fatipn Title Here
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28 ArcToolbox
-1 {8 3D Analyst Tools Eapsoihox
. . - nVErsion = & 3D Features
. -85 From Feature Class “, Add Z Inf ati
Categorization of 3D GP Tools st

1 - Eru:urn -lﬁfa:te.r Jifference 3D
= rom [errain c e
Erom TIN nclose Mu.ltlpatch _
eature To 3D By Attribute

- How are they organized? & TokmL

Layer 30 to Feature Class

nctional Surface ntersect 3D

¢ TO O l b OX Interpolate Shape ntersect 3D Line With Multipatch
Line Of Sight .
- TO 0 I S et Surface L:ngth
’ SUbset' . 2 ;:j::i:;snllz::me =
Raster Interpolation _ . -
- 3D Analyst Tools Toolbox Raster Math S comverson
Raster Reclass [+ & Data Management
1. Data conversion/preparation & Rester Surface @ ® Functional Surface
_ _ ' P Aspect [+ & Raster Interpolation
- Text/binary files, Feature classes, 4 Contour ag:aster Fh:latlh
L enteur L [+ %+ Raster Reclass
Rasters, TIN-based data 2 Contourwith B R Rt
2 Surface creation Curvature = & Triangulated Surface
. . : : Hillshade =& Visibility
- Raster interpolation, TIN/Terrain/LASD Observer Points A Cﬂnst_rt{;t_fight Lines
creation Slope ntervisibility
Viewshed
i ¥-&% Terrain
3. Surface analysis 2 S evston
- Aspect/slope, Contour, Feature - B& TNSudace kyline Barrier
c t I t Decimate TIM Modes kyline Graph
Interpolation Extrude Between _ un Shadow Volume
a e sl Interpolate Polygon to Multipatch
4. 3D operator & visibility TIN Aspect
- o TIN Contour | _
- Intersect3D, Skyline, Intervisibility, and § TIN Difference 'f'gA”E"E“-*'S _
Sun Shadow analysis TIN Polygon Volume + @ Cartography Tools

. TIN Slope = i & Conversion Tools
= &8l Analysis Tools ™\ E] Resy

Type Presentation Title Here



rE Untitled - ArcScene - ArcView
¥ = e

Task Levels

File Edit View Bookmarks 5election Tocls Window Help

e t Hassn:
3D Analyst ¥ [ ]
Create/Modify TIN Create TIM From Features...

- Level of GP tasks (from high to low)

- Ul/Model Interpolate to Raster b Add Features to TIN...
- Command line/scripting Rrrl::w »
- ArcObjects o

- Example: Creating a TIN Surface Options..

1. Using the 3D Analyst Toolbar, done by end users

2. Using GP tools, done by power end users
3. Using ArcObjects, done by customization developers

Dim pDoc As IMxDocument: Set pDoc = ThisDocument

Dim pEnv As Ienvelope: Set pEnv = pDoc.ActivatedView.FullExtent
Dim pTinEdit As ITinEdit: Set pTinEdit = New Tin e
pTinEdit.InitNew pEnv: pTinEdit.SaveAs "C:\temp\myTin"“ :E;
pTinEdit.AddFromFeatureClass ... ..

Spatial Reference (optional)

Python:

P |mp0rt arcpy

Type Presentation Title Here : /



Demos

- Surface analysis primer
Common tasks

- User interface
3D Analyst Toolbar
3D GP Toolbox

- Sample tools

\.
\

1
2
3.
\ 4.

Surface types

CreateTIN and EditTIN — TIN su
LineOfSight — linear visibility a
Viewshed — areal visibility :

Interactive Profile —

S ite of tool

ace

ala I.Q.

™

\

S

A |
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3D Analyst Geo-Processing Summary

- Prepare data for 3D visualization and surface analysis
- Creating Surface
- Surface Analysis
- Conversion
- 3D Feature and Visibility

- Provide a way for processing data on the Ul o
- Application Ul as Geo-Processing Tool Dialc
- Command Line or Python Scripting
- Model Builder )

. Sample Tool Dema




Please Take Our Survey on the Esri Events App!

Download the Esri
Events app and find
your event

Select the session
you attended

Schedule Q

JuLy TUE
July 8-11,2017 1
San Diego, CA
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ArcGlIS Pro: Mapping and
Visualization

2017 Esri
Business Summit

July 9-11,2017
San Diego, CA

Esri
User Conference
VIS Building Your Indoor GIS: CAD and
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San Diego, CA BIM Import
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Scroll down to
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¢ i
ArcPad - An Introduction

SDCC -Room 32 A

Add Reminder

Jul 11, 8:30 AM - 9:45 AM

SDCC-Room 32A
SDCC

DESCRIPTION

This session will provide an overview of
ArcPad, Esri's software for mobile GIS and

field mapping, with an emphasis on the new

Complete Answers
and Select “Submit”

ay

¢ ArcPad - An Introdu... m

FEEDBACK

Title and Description Consistent with
Content

The content of the workshop was relevant
to my work






