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ﬁFH General Land Use

Economic Development

Zoning Regulations

\ ¢
@' Underground

First Responders (Pre-Incident)
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e | CityEngine Advanced 2012.1 - Demo Scene Land Use and Zoning Regulations.cej
File Edit Select Layer Graph Shapes Search Scripts Window Help
e s PCEIR-e.¥@| ' ! 2 % @Generate $ @ 0 B
Navigator &3 | = E ¥ = B ||@ Viewpo

> = 3D_City_Economic_Development | Perspe
i 1= 3D_City_Landscape_Architecture e
» =% 3D_City_Planning_and_Architecture
> = 3D_City_Planning_and_Architecture2
i 1= 3D_City_Public_Safety
i =% 3D_City_Transportation
p =% 3D Asset Showcase
i» = Esri_Vegetation_Library_with_LumenRT_Plants
b = Example_Medieval_City_ 2012_1
i =% Example_Redlands_Redevelopment
4 =% Redlands_Demo_ASLA_2013
p [ assets
b = bin
s (= data
images
(= maps
b [ models
b [ rules
> [ scenes
(= scripts

search expression

.@ Scene Light

& @ Panorama

& @ Mapping

& @ Terrain Detail

& @ Terrain

& @ Zoning Plan (1394 Objects)

f < General Plan (1339 Objects)

& @ Buildings LOD 1 (21243 Objects)

& @ Redlands Pictometry (2998 Objects)

2% @ Streets (2032 Objects)

& @ Trees (1090 Objects)
< Building Footprints (23278 Objects)
< Parcels General Land Use (19952 Objects)
<@ Parcels General Zoning Regulations (10315 ot

NAD 1983 StatePlane California V FIPS 0405 (US Feet) (EPS5G:2229) 03 Idle Free Memory: @ 95904[MB] @ 19[GB]



Zoning Regulations
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File Edit Select Layer Graph Shapes Search Scripts Window Help

i 1= 3D_City_Economic_Development

i 1= 3D_City_Landscape_Architecture

» =% 3D_City_Planning_and_Architecture

i = 3D_City_Planning_and_Architecture2

i 1= 3D_City_Public_Safety

1> 1= 3D_City_Transportation

p =% 3D Asset Showcase

i» = Esri_Vegetation_Library_with_LumenRT_Plants
b =% Example_Medieval_City_ 2012_1

> =% Example_Redlands_Redevelopment

4 =% Redlands_Demo_ASLA_2013

p (= assets
= bin
b (= data

> (= images

(= maps
> models

b = rules
> [ scenes

(= scripts

» Scene Light

Panorama

Mapping

Terrain Detail

Terrain

Zoning Plan (1394 Objects)

5 General Plan (1339 Objects)

Buildings LOD 1 (21243 Objects)

» Redlands Pictometry (2998 Objects)

Streets (2032 Objects)
Trees (1090 Objects)
Parcels Zoning Regulations (12705 Objects)

$i4ED PCE M- M@ S
o 7 7 0 )|@ Viewport :

' Perspective View | 28403 Objects | 1743066 Polygons

CityEngine Advanced 2012.1 - Demo Scene Land Use and Zoning Regulations.cej
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Free Memory: @ 91443[MB] 13329[MB]



Economic Development
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File Edit Select Layer Graph Shapes Search Scripts Window Help
e | PGEN-2H@| 2285 lizez=s o BB Bomee § %0 B
| Navigator &3 ‘ = ".‘3‘,’ = Eflﬁ =l *Viewport 232 ‘ ﬁ ®@| ég‘ M- R4 'ﬁ' v w~“=0 o Inspector £3 ‘ =
4 = 3D_City_Economic_Development
P (= assets
» = data
(= images
(= maps
(= models
» = rules
> (= scenes
(= scripts
i 1= 3D_City_Landscape_Architecture
» =% 3D_City_Planning_and_Architecture
i 1= 3D_City_Public_Safety
1> 1= 3D_City_Transportation
> 1= 3D Asset Showcase
p 1= Esri_Vegetation_Library_with_LumenRT_Plants
i = Example_Medieval_City_ 2012_1
i =% Example_Redlands_Redevelopment
> 1= Redlands_Demo_ASLA 2013

<

= P/SD_City_Economic_DeveIopmentj

=2 *Scene 2

> |search expression

®: ® SceneLight
& @ Panorama
& @ Terrain - Color
» W @ Census Blocks (1077 Objects)

Free Memory: @ 6926[MB] @ 16[GB]




@ FirstResponders (Pre-Incident)



File Edit Select Layer Graph Shapes Search Scripts Window Help
J or &3 ‘ E st = m| | - Viewport t@‘&@i@fﬁﬁ‘vﬁv*v:’ﬁ
= 3D_City_Landscape_Architecture g, g T . s e AR S - = - o - o™ A - " : Wt
» =% 3D_City_Planning_and_Architecture :
4 =% 3D_City_Public_Safety

. [~ assets

(= scripts
> = 3D_City_Transportation
1= 3D Asset Showcase
» 1= Esri_Vegetation_Library_with_LumenRT_Plants
. =% Example_Medieval_City_ 2012_1
» =% Example_Redlands_Redevelopment
. 1= Redlands_Demo_ASLA_2013

=% P/3D_City_Public_Safety

> Scene Light
Panorama
Existing Conditions
» Terrain - Color
5 Terrain - Grayscale
5 Terrain - Grayscale Duplicate
» Redlands Pictometry Import (2998 Objects)
> Buildings, Background - Solid Gray (21243 Ob J8S
------ Crime Density, Points ’"
5 Point Grid, Commercial Burglery - CommBur |
Point Grid, Residential Burglery - ResBurgC20/
Point Grid, Vandalism - DistVandalismC200P |
5 Point Grid, Theft - TheftC200P (17061 Objects |
Point Grid, Vehicle - VehicleC200P (17061 Ob, ,/
Point Grid, Assault - assaultC200P (17061 Obj;
Crime Density, Raster A~
5 Mapping, Imagery Color
Mapping, Assaults - RGB ;
Buildings, Downtown, Crime Colors - 3D Imp:
Buildings, Background, Crime Colors, Footpri
5 Streets, Crime Colors, AOI (21620 Objects)

T
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v
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90990998
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NAD 1983 StatePlane California V FIPS 0405 (US Feet) (EPSG:2229) @3 Idle Free Memory: @ 4649[MB] @ 16[GB]




JX» Underground Visualization (Utilities)



& ArcGIS % J @ CityEngine Web Viewer  x | L
€ - C [ wwwarcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=d4efc14c703f4370a48cb132948b7474 Q=

CityEngine
¥ Web Viewer

Subsurface infrastructure Rotterdam

[ |
Downloading: 9% (1.46 of 16.44 MB) Details

CityEngine Web Viewer Help  ArcGIS Online  CityEngine Esri.com ContactUs



o . Sy =

.‘-Ff.

e










o~y

[CCTERRNN
W

Ch allenges 3d was not easy




Procedural Modeling Saves Time and Costs

Traditional 3D

Costs

Esri 3D

Number of Iterations

wWhy Procedural Modeling? Rule-Based Modeling



3D Across the Platform

CityEngine
3D Analyst
ArcGIS Pro

Web Scenes

3D Basemaps

3D Templates

3D Services

3D Runtime
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@& Esri CityEngine | 3D Mode %

€ > C  [J www.esricom/software/cityengine o =

o
@ esrl Industries Products Support & Services About Search Q

Products A
' Esri CityEngi D
sri CItyEngine =%
Transform 2D GIS data into smart 3D city models. ',g:“‘“
T Ha— i
3 = i
— - -— »"32. l:.§==
= o P I W
o EEE mmcF g El
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Main =¥ ) arted d : P q

Design a Smarter City

Esri CityEngine improves urban planning, architecture, and design. Use its

3D visualization power to see the relationships of projects, assess their
feasibility, and plan their implementation. CityEngine helps you make quality sustainable future environments.’

decisions that benefit your community for decades. e Ui R s

Watch the Video: Build Smart 3D Cities (»)

Build Flexible Scenarios Faster

Compare and analyze building proposals from every angle.

See how they fit into your city's overall vision for the future.



{8 ArcGIS for Desktop - Adva X

€ - C | [J www.esricom/software/arcgis/arcgis-for-desktop

www.esri.com/software/arcgis/arcgis-for-desktop/free-trial

Industries

& esri

@ Products

ArcGlIS for Desktop

Features Extensions

Answer Questions and
Examine Relationships

Unlock the power of advanced spatial analytics

| Take a Look |

Advanced Analysis and
Geoprocessing

Increase understanding and improve decision-
making using powerful modeling and analysis
tools.

Powerful Editing Tools

Simplify data design, input, and cleanup with
advanced editing capabilities.

New Release

Preducts

System Requirements Pricing

Support & Services About

Free Trial

Full Cartographic Production Process

Automate many aspects of cartography, making
intelligent map production a less time-
consuming task.

Welcome to Web GIS

When you purchase ArcGIS for Desktop, you
will enjoy an ArcGIS Online subscription at no
additional cost.

Search

Try It Today
ArcGIS 10.2.1 for Desktop




Minimum Data Requirements

Digital Elevation
Model (DEM)

(Imagery to Drape on Terrain) (Low Quality Terrain)

Recommended Data

DTM
(Digital Terrain Model)

DSM
(Digital Surface Model)

nDSM

(Normalized Digital
Surface Model)

3D City Model Data Requirements Imagery & LiDAR



/swww.csc.noaa.gov/data\ x % \

& C [3 www.cs c.noaa.gov/dataviewer/#

@ DIGITAL COAST

NOAA COASTAL SERVICES CENTER

Data Access Viewer

|

Enter longitude and latitude location (ex: -80.0,32.9)

Latitude: 47.4383 Longitude: -92.2511 Scale: 1:4622324

L 100 mile buffer

%)

Refine Search

Data Type

Select

Results (0)

No results to display.

[V] Include

Base Maps
M Imagery ™ Streets

0 O
J

l Go Jorl QJ Draw Area

Data Provider

Select

Licensed Data

Data Detail Cart (0)

TR 5

| '_Minneapolis. )
“WISGONSIN
‘ Milwaukee |
$§-—0
. Chicago
ILLINGTS, 1y
lndlanapolfso

MISS/ C:
ALABANA

science for a changing world

EarthExplo

USGS Home
Contact USGS
Search USGS

Page Expires In 1:59:05 C

’ Home 1 New System Message

Login Register Feedback Help‘

Search Criteria  |WeEER1IG

Search Criteria Summary (Show)

1. Enter Search Criteria

To narrow your search area: type in an address or place
name, enter coordinates or click the map to define your
search area (for advanced map tools, view the help
documentation), and/or choose a date range.

Feature

| stow || Clear
Predefined Area

Decimal ‘

@ No coordinates selected.

Add Coordinate | Clear Coordinates

Result Options

Date Range
Search from: [01/011920 | to: (032472014 |

Search months:

Data Sets »

(all) v

Clear Criteria

3D City Model Data Requirements

Imagery & LIDAR




‘ Minimum Data Requirements

Building Footprint Data i P T Y =
City Data -
County Data
Consultant

Vegetation Data

4§ ‘%’
C|ty Data ’ ". qﬁ%" "’
County Data Qf | v
Consultant

VS,

Recommended Data

<
<
<>

Building Footprint Data

City Data

Zoning/Land Use Data
City Data

County Data
County Data Consultant
Consultant
Vegetation Data Parcel Data
City Data City Data iy e
County Data County Data -
Consultant Consultant :

Street Data LandCover Data

Open StreetMap City Data
Esri Data Maps County Data
Department of Transportation Consultant

City Data

3D City Model Data Requirements Vector Data



Error: No Data Avallable!

What if | don’t have Data? Creating Data



—

Aerial Imagery

DTM
(Digital Terrain Model)
Terrain for 3D Model

DSM
(Digital Surface Model)
Height Information For 2D Geometries

“2pPC]

’ GEOMATICS

Orthoimagery

(Imagery)
Imagery to drape onto Terrain

Building Footprint Data

‘ Vegetation Data
ﬁ OVERWATCH ‘
x ‘ LandCover Data

What if | don’t have Data? Creating Data




&PCI PC| Geomatics Creating Ortho, DEM, & DSM from

GEOMATICS Aerial & Satellite Imagery



Satellite with Stereo Pair

PCI PC| Geomatics Creating Ortho, DTM, & DSM from

GEOMATICS Aerial & Satellite Imagery



Normalized Digital Surface Model (nDSM)
For determining heights of Buildings & Vegetation

Digital Surface Model (DSM)
Surface Height above Sea Level

Digital Elevation Model (DEM)
Used as the 3D Model Terrain.

Ortho-Mosaic
Ortho Imagery for draping on terrain

PEI PC| Geomatics Creating Ortho, DTM, & DSM from

GEOMATICS Aerial & Satellite Imagery



Overlapplng Stereo Imagery (15 Cms)



DSM Results (45 cms







L) latest FAmxd - Arch

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

De2d & B x|® o> |d-| 112500 v EEERE P REQO@ il e (-0 K| D = MBS

Tab'eofcohtents =
F TR YN
= =% Layers
= trees_split_C2P_C3S
(] trees -

o 7
@) Supervised Learning - trees.shp.afe : A

Feature Selector

N

Input Bands | Input Representation [ Masking I Output Options|

(") Narrow Linear Feature (< 10 m)

Bands Available Bands Selected
(©) Wide Linear Feature (> 10 m) =-{7 DSM_45cm_Composite if Add >> =47 PCI_Mosaic_Ortho £ (0.15n
) : -G band 1
@ Natural Feature® @ band 2
3 l @ band 3
(*) Small Manmade Feature (<5 m) ’ Remove All
(I
I
() Manmade Fesature (>5m) 'l Bl oo
(7 Land Cover Feature @ Reflectance
S=Discrete
() \Water Mass Feature == Texture
= 7 Elevation
() Building Feature —
r ); I
selected band 3t
righttochange its < | 1 | »
datz type.
Histogram Stretch Leaming Options
@ None @ Image resolution™:
i 0.3 meters/pixel
") Histogram Eq. .
i () Resample factor:
) Min-max. e 5 %
Advanced... - - =
modified 2 Std. dev. Wall-to-wall classification
[ Run on Visible Extent ] [ Preview ] [T] Find rotated features

(_Run__|([Save Setings | [ Cancel |

5 HVERWA.":H Overwatch Extracting Features from Imagery



() Untitled - ArcMap i - 1= XS
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
B x|9 ™| b-|11000 + ] B G E | Pe . Drawing~ & ) 2| 0~ A - 7| 0] Aua v[i0 B .2 g|A-D- 2 -
& R - Ll G i Xv Editor~ » © ' T : L]
7 X =
x
(9]
—
= = Layers 3
= tree g
M - all other values> =
= M Building ‘E]
- 2
B PCI_Mosaic_Ortho_resamg §
RGB g
B Red: Band_1 [3
[ Green: Band_2 9]
B Blue: Band_3 @
L]
st
1]
-
3
ALD
G
©
QO
=)
o
=
&
(%)
112
Q
o
-_3"

ﬁ GVERWATCH Overwatch Extracting Features from Imagery



Adding Height Data to Features

Create Random Add Surface
Points Information S

. .
Join Data =]
#, 2dd Surface Information E=nEcE E
Join lets you append additional data ko this layer's attribute table so you can,
Output Location Input Feature Class i Input Table = for example, symbolize the layer's features using this data.
. C:\30_Workshop\Exercise2\RedlandsFinal.adb @ [Randarm_Paints = & [Random_Paints @ Whak da vou wiant bo join b this layer?
Cutput Point Feature Class Input Surface o
F I l utput Table Join attributes from a table -
O O t p r I t Random_Points [nDsta L= =
C:\30_Workshop'Exercise2\Summary_Statistics @
e ) Cra 1. Choose the Field in this layer that the join wil be based on
vz ) .
|Bui|dings Statistics Field(s)
- ) - OBJECTID_12 -
Constraining Extent (optional) |
Field Statistic Type @ 2. Chonse the table to jain to this layer, or load the table From disk:

Top

E Surmmary_Statistics & | @

Shawy the attribute tables of layers in this list

z MEAN
250.000000
Left Right
0.000000 250,000000

Bottom

. p— 3. Choose the field in the table to base the join on:
[ omom] (e O

Method (optional) — CID -
Number of Points [value or field] (optional) BILINEAR

Long

m

Join Options
Keep all records

Sampling Distance (optional) < . ] »

oK DJ[ Cancel | [Environments... | [ showkelp »> |

| |

Create Multipoint Output (optional)

‘T| Validate Join

® Fld table, that record is removed from the resulting karget table,
© Fi
I . t D t

Maximum Number of Points per Multipoint (optional)

o] |- [ ok [ cancel | [Environments... | [ Showrep >> | #bout toining daks

oK ][ Cancel ][Envlmﬂmems.‘.][ Show Help >3 ]

100 Case field (optional)
. e —— all records n the targst tabls are shown in the resulting table.
© Feld actor (optional) T ‘ | - Unmatched recards will contain null values For al figlds being
. | appended inko the target kable from the join table,
Pyramid Level Resolution {optionaly
. Mirimum Allowed Distance [value or field] (optional) [o -] o
Linear unit Noise Filtering (optional) () keep only matching records
g I O u 0 [Meters 1o FiLTeER -] |- TF arecord in the target table doesn't have a match in the join

Esri Adding Height Data to Features



Q) Untitled - ArcMap.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DpEe L HRax (9> d- 12000 '-@@D‘}“i‘:éDrawing'k'i(:l'-':A.?l‘[:l'Av;‘.":‘.j@Aﬁal +v10 vB I U A-H- 2. .
QEAMQi e -0 N[0 B 2IMES TR Y edtor-] » M|/ 2 Ll N h 2 2 BB F g

Table Of Contents 7 x _ e =

=13 G 8| F r Table i
= = Layers Bl By By 0 E x

2 O tree k Building

& <all other values> Total height

- : I 10.54745
B Buildin :
- 10.80594

— 5.501961
=] PCI_Mosaic_Ortho_resamg 6.06073

RGB 6.790352
M Red: Band_1 14.06553

8.7603
[ Green: Band_2 3.629906 ||

MM Blue: Band_3 10.54381 ||
0.209709 |
8.811523 |||
5.355034 ||
9.300583 |||
<Null> 1
4524857 |
12.25001 |} & Elevation Raster (optional)
266629 |
9.387268 |
7.338646 | Statistic Type (optional)
2.042526 | MEAN
4.549438 |||l ® nDSM Raster (optional)
5.503326 |
<Null= ]
3.540428 | [7] Create New Feature Class
2.981186 | oo :
11.00516 ] New Buuldu}g_ Feature Class__(gpbona_p
4.01757 | ‘
4795738 |
<Null= ]
8.065834 |
9.952385 |
9153099 | [ ok || cancel ||[Environments... | [ Show tHelp >> |

£ IE » ‘

—

[yoseag ]| [ 6ojeien &l| |sainieaq ajesin B | senquiy [1]] [ xoqjoo)ony &1 |

Pa
.

[} Input data uses 3DCIM schema

¥ Advanced




/ @ CityEngine Web Viewer- | x |

C' | [ localhost:51109/ceviewer_offline.htmI?3dV

PCI Geomatica & Overwatch Feature Analyst to Esri CityEngine

L EReEY, T I .ol > £ | A % » . y ( A L
3 . ; he, L p

J |




Esri Extracting Features from LIDAR



Extracting Terrain & Surface Models from LIDAR

e
Layer Properties

| General | Source | Fiter | Sufface Constraints | Display | Symbology |

Classification Codes
All Classes

Returns
AllReturns

[ 1 Unassigned

2 Ground

4 Medium Vegetation
6 Building

7 Noise

13 Reserved

[7] LastReturn
First of Many
[ Last of Many
[7] single Return
[T Return 1
Return 2
Return 3
Return 4

Flags
No flag
[7] synthetic

&

':l Key-Point
Withheld

Predefined Settings

oK | [ cCancel |[ Ay |
\ v
7 T N
Layer Properties |_53_[
| General | Source | Fiter | Suface Constraints | Display | Symbology |
Classification Codes Returns Flags
All Classes All Returns No flag
1 Unassigned Last Return /| Synthetic
2 Ground First of Many [Z]Key-Point
4 Medium Vegetation Last of Many Withheld
6 Building Single Return
7 Noise [7] Return 1
[7] 13 Reserved [ Return 2 Predefined Settings
el
All (Default)
Return 4 Defi)
First Return
oK || Cancel |[ Appy |

Select “All Returns” for Surface Point Data

Select Ground Returns for Ground Point Data

Esri

Extracting Features from LIDAR
(Terrain, Digital Surface Model)



Extracting Terrain & Surface Models from LIDAR

Lidar
All
Returns

Lidar
Ground
Returns

DSM
Minus ( -)

DTM

I
Normalized Digital Surface Model (nDSM)
For determining heights of Buildings & Vegetation

#, LAS Dataset to Raster

[=o@] =

% Input LAS Dataset

® OutputRaster

Value Field (optional)

@ ©

ELEVATION
Interpolation Type (optional)
(©) Binning
Cell Assignment Type (Optional
AVERAGE v

Void Fill Method (Optional)
[mear -

1) Triangulation

Interpolation Method (Optional)
|Lnear

Point Thirining Type (Optional)

| NO_THINNING

Output Data Type (optional)
FLOAT

mpling Type (optional)

CELLSIZE
Sampling Value (optional)

2 Factor (optional)

Digital Surface Model (DSM)
Surface Height above Sea Level

Digital Terrain Model (DTM)
Used as the 3D Model Terrain.

Esri

Extracting Features from LIDAR
(Terrain, Digital Surface Model)



Extracting Features with LIDAR Analyst

o 8 QB <O

"CltyEngineWebVlewel- x 4 Y
C' | [ localhost50682/ceviewer_offline.ntml?3dWebScene=/Charleston_Test/models/Charleston+Overwatch+CityEngine + Lidar+Model.3ws
Help ArcGIS On

ArcGIS Desktop & Overwatch LIDAR Analyst

Charleston Overwatch CityEngine Lidar Model

Packages

LIDAR Analyst Overwatch

< OVERWATCH



<e UVERWAICH Overwatch From LiDAR to 3D



m"d__a'A"ﬂYSt- xd - ArcMaj
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

RQM QI3 e» NE-T| K@ 7 C MR TR @) UDARAnalyst-

R AE@TRNxY,

D2E& - OB x| 9 > (b 1500 vwm@tﬂ@eﬁ

Single/last return: | 14440E5320N_projlas.

First return; [ <none>

Map Units

Horizontal units: | US survey foot v|  Vertical units: [US surveyfoot

Output Resolution (Point clouds only)
Manually specify cell size: 1 map units | Estimate Cell Size

Bare Earth Extraction Method
(©) Method 1: Rasters or Point Clouds
© Method 2: Point Clouds
Use existing ground points : 637787 available

Pre-process
(V] Auto-detect no-data regions
Remove spikes and pits before processing

Post-process
Remove negative nDSM regions

Smooth bare earth using low-pass filter;
removes cars, shrubs and low height objects

Bare earth output:  C:\ESRI_data‘\Output\14440E5320N_proj_bareEarth tif

Run Visible Extent | [ Preview |

e OVERWATCH

LIDAR Analyst

-

Overwatch

m




File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
B X0 D[ T500 Y EEEED RaNQilies H-U 80 BEMBR T, Swrmst- 314 aM@ZRN>x,
ax ~ . , . ’ ’ - - ;

3, T

= =/ Buildings
=] Tile 5320
= 14440E5320N_buildings_RS
1 Building Footprints

@) Building Extraction =)

Bare earth: (14440E5320N _proj_intemediate_1 w| [ ||| Method 1 | Method 2 | Post-Process | Square Up |

(uoseas &M | Goleie &l |

Singleflast return: {C:\ESRI_data\LAS_2012\LAS_2012\14440E5320N_projas | | Winimum slope for non-flat building roofs|

First return: I I Maximum slope for building roofs:

Map Units Texture variance for trees:

Horizontal units: US survey foot Vertical units: foot Min. difference between returns for trees:|

BExtraction Method Smoothing tolerance:
() Method 1: Raster-based building extraction \A '| Extract tall buildings

@ Method 2: Point-cloud-based building extraction : -
Minimum height for tall buildings: { meters

Minimum area for tall buildings: L | sq. meters

| Run Visible Extent | | Preview | oK || Cancel |

m

<s OVERWAICH LiDAR Analyst  overwatch



() Building Extractions.mxc
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= =7 Buildings
=] Tile 5320

Bare earth: [14440E5320N |_proj_intermediate_1 '] J
Singleflast return: |C:\ESRI_data\LAS_2012\LAS_201Z\1444055320N |_proj las ]

First return: | I

Buildings: | <none> -
Map Units

Horizontal units: US survey foot

Vertical units: foot

BExtraction Method

@ Method 1: Fixed window search (better for dense forests)

() Method 2: Variable window search (better at getting accurate crown widths)

Predominant tree/forest type:

Minimum tree height:

3 meters

Typical tree height: 40 meters

Minimum size of a forest: 606 sq. meters
Output Files
Tree points:  C:\ESRI_data\Output\14440E5320N proj treesshp [ ... |

[V] Forest areas: C:\ESRl_data\OutpLx\i—M_E_f_»BZDN |_proj_forests shp [3

Reset to defaults

| Run Visible Extent | |  Preview | oK || cancel |
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Extracting Features with LIDAR Analyst

Building Footprints with Height
5 OVERWATCH Extract Building Footprints with Height Data

Vegetation Data
Extract Vegetation Point and Height Data

Bare Earth Raster
Digital Elevation Model

<s OVERWAICH LiDAR Analyst  overwatch
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Orthoimagery

—

(Imagery to Drape on Terrain)

DEM or DTM

(Elevation Model)

CityEngine Compatible Geospatial Data Formats

3D City
Information Recommended Format
Model

File
Geodabase
(.gdb)

Shapefile
ﬁ (.shp)

GeoTIFF Required Format

(-tif)

Esri Recommended Data Formats



3D City Information Model

Why the 3DCIM?
* Enterprise Data Model for 3D
CityEngine Rules Align to Attributes
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& CityEngine Web Viewer - - x | @) ESRI- My Applications % ! [B) Videos - Box x \| 0] Geoff Taylor - Outlook W x | @ Esri GitHub | Open Source x Y\

4 C' [} esrigithub.io

Esri is on GitHub!

We're excited about helping developers build and share

software. Browse our open source code and get started with

our powerful ArcGIS platform.

Need an ArcGIS s ription? Start developing today for free.

Filter by language or keyword:

esri-leaflet terraformer arcgis-viewer-flex

JavaScript JavaScript ActionScript

A lightweight set of tools for working with A geometric toolkit for dealing with geometry Source code for ArcGIS Viewer for Flex - a
ArcGIS services with Leaflet geography. formats, and building geo great application framework for web

A115 % 185 databases applications
444 K 141 A120 % 121

gis-tools-for-hadoop

Python geometry-api-java koop
Java JavaScript

The GIS Tools for Hadoop are a collection of

GIS tools for spatial analysis of big data Expose GeoJSON services as Feature

The Esri Geometry API for Java enables
) i developers to write custom applications for Services
439 K8 analysis of spatial data. This APl is used in the
Esri GIS Tools for Hadoop and other 3rd-party

A4 K66
data processing solutions

| bootstrap-map-js 430 & 73
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B PCI_Mosaic_Ortho_resample

b:\ED Cities\3d-cities-template\Apps\3dCityMaintenance'\Configuration\SchemaTools

@ Input Workspace:

Folder:

The folder containing the schema
configuration files. These are part of the

(& uilding
() BuildingEntrancePoint
(&) guildingFloor

OpEa iR X|9 > b~ 1:2,000 '.-@@E@’“, Drawmg*lEl” ||~ A~ 1< @Anal ~10 B I U A'&‘vgv;ﬂvid
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Table Of Contents ax '.3. k- \\: ./ .H .‘_{FI T Catalog ax “
: f | cvo @@ B ek >
3D City In ormation Mode T e
Tools to transfer your data into the 3DCIM Schema & 3 3DCIM_Hamilton.gdb <l
..... s AdministrativeDistrict -
=ERTRBuilding R =T path to Configuration ies : E3 AttributeContainer '

RGB Spatial Reference System: (optional) .p g .
NAD_1983_HARN_StateFlane_Oregon_North_FIPS_3601_Feet Intl 35(2?;”(2?;?;%:gﬁ?gl‘:haenn?a?l—?}glts)fe found @ Bu“dlnglntenorspace B
- Red: Band-l Generate Feature Classes: (optional) @ BUlldlngInterlorStru Cture

[ Green: Band_2 - pmoiedspers i (&) BuildingShell
M Blue: Band_3 st . (%) BuildingShellPart
. BuildingShel

CityFabricRelation
(=] Fence

% FloorHasSpace

% FloorHasStructure
() InteriorInstallation
[E) LandCover
Neighborhood

(&) parcel

B ParcelHasNeigborhood
=5 ParcelHasRegulation
= ParcelHasUsage

E=] Regulation

(-3 sensor

[ BuildingShellFart

[ BuildingInteriorspace

| BuildingFloor

|| BuildingInteriorStructure

D Interiorinstallation o

< 11l | »

selectAl || unselect Al Add Value

& Caleulate Building Elevations

nerate Tables: (optional) |
| CityFabricRelation
| AttributeContainer
| Regulation

| Neighborhood

m

@ Buildings &

m

[' Yyoleag @l[ ‘ sainjes 4 ajeai) )

% Unigue Buiding Identifier

7] Input data uses 3DCIM schema

& Elevation Raster {optional)

= Select All lect All Add Val
Statistic Type @pt’onal} @ erate R:at\onsh\p C.:an::es: [:ptional) b D sensorcoverage
MEAN S o | BuildingHasEntrance - % SenSOI’HaSCOVEI’age
| BuildingHasshell D
% nDSM Raster {optional) | BuildingHasShellPart 5'9"
@ | BuildingHasSpace 3 % SpaceHaslnstallation
| BuildingHasFloor
e ] Floorkasspace % SpaceHasUsage
e Mew Feature Class | FloorHasStructure @ s t IA Al 1
| | SensorHasCoverage pa 1alAreaAnnotation L
!Nlew Building Feature Class (optional) . | SpaceHashnstallation =5 @ SpatialLineAnnotation
=) i ) - (3] spatialPointAnnotation
s (i ] (aa— ok [ concel | [Enironments..| [_<<riderep | [ Tooltel @ SpatialvolumeAnnotation
(- streetFurniture
i e (= supportingStructure

Esri 3D City Information Model (3DCIM)
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Water Bodies

3D Buildings with
proper rooflines
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3D Cities allow you to:
Visualize Your City
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Scene demo

C' QA .compute.amazonaws.com/demo_3D




3D Across the Platform

CityEngine
3D Analyst
ArcGIS Pro

Web Scenes

3D Basemaps

3D Templates

3D Services

3D Runtime



3D City: Levels of Detall
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Esri’s 3D Solutions for 3D Cities




3D City Modeling Process & Options

Data Initial 3D City 3D City
Assessment Model Maintenance

)

‘ '
Do It Yourself Do It Yourself

Use Existing Data

g, s,
T/ Pl

Contract Work Out Contract Work Out

Next Steps Smart 3D City




Professional Service Offerings

3D Jump Start

3D City Development

In Person 3D City Training Esri Models the City for You

Esri’s 3D Solutions for 3D Cities
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Create Your 3D City Today

Esri CityEngine 30 Day Free Trial
www.esri.com/cityengine

8 Esii CityEngine | 3D Mode x

€ 2 C [ wwwesricom/softwa;

ityengi

o
Oesrl' Industies = Products ~  Support & Services ©  About Search Q

Esri CityEngine %

Transform 2D GIS data into smart 3D city models.

Build Flexible Scenarios Faster

Compare and analyze building proposals from every angle.

Thank You 3D Cities



Thank You

Keith Cooke @ esrl

' State Government Account Executive

Geoff Taylor

3D Solutions Engineer
www.esri.com/cityengine WWW.esri.com

gtaylor@esri.com kcooke@esri.com

esri

Local Government Account Executive

Adam Carnow

WWW.esri.com

Acarnow@esri.com

Thank You Atlanta Regional Commission 3D Workshop
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