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Map templates and workflows are ArcGIS resources that can be used to help create 2D / 3D maps and web map
applications with your GIS data. Theésmplates and workflows can be applied as the foundation to create similar maps.

This workflow coverBow you cargenerate 3[xity features like8D multipatchbuilding shelland 3D streets from
existing GIS datand procedural rules in CityEngine. Starting point@Geadatabaseavith 3D GIS features that was
created inpart 1 of a seriesof workflows on3D City Moélingshowing you how to:

Prepare your GIS data for generating 3D city features

Create 3D citydatures like 3Dnultipatchbuilding shells and 3D streets from existing GIS (tata workflow)
Maintain 3Dmultipatch huilding shek

Design new 3D buildings using procedural rules

Perform 3D City analysis such as shadow and visual impact

Publish3D CityEngine Web Scenes to ArcGIS Online
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Please have a look for the full series on 8i#GISnd CityEngindResource Centers.

3D CitiesInformation Model

As mentioned in part e recommend you model your data accaglito our new 3D Cities Information Model (3DCIM
- formerly known aSsDUIM which will be released in the summer of 2013 so that all our City apps (including the
CityEngine rules from part 2 of this series) will work seamlessly with yourtde8D building shellshat we will create

in this workflow(Buildind.Shells) are part of the 3DM as wellHave a loolon our resource center for a detailed
description of the information model.

Usecase

3D city models require 3D features such as 3D buildings and 3D streets. A3dfdasures need to be tightly linked to
the existing operational GIS data that is being useday to day business (see 3D The ability to easily creathese
3Dcity featuresbased on existing GIS dasaone of the key strengths of CityEngifee workflow belowdescribesthe
process ofjenerating 3building shells3Dstreets trees and street furnituréor Philadelphigrom existingGIS data

Prerequisites:
1 CityEngine 2012

1 LT &2dz R2Yy Qi h&dtahbt atrialfersianSy 4 S 32
1 Pay attention to user interface information (especially how to navigate) when installing


http://resources.arcgis.com/en/communities/3d/index.html
http://resources.arcgis.com/en/communities/city-engine/index.html
http://www.esri.com/software/cityengine

Loading theexample

After installation, startup CityEngine:

ImporttheWo 5 / A (i rojecNilid yduk v@oskspace: File import-> Project> existing project into workspace.
Search for thaV o 5 / Ckeéti®npipCarchive file.
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Create new projects from an archive file or directory.

Select an import source:

type filter text

= KMZ Import &
OBJ Import
P 0SM Import
(&) Shapefile Import
47 Terrain Import
8 Texture Import
» = Examples and Tutorials
4 (= Files into Existing Project
& Archive File
17, File System
4 = Project
1 Existing Projects into Workspace m

1

il Import =) @ il Import = o =5
Import Projects I L
Select \ P L j 7
Select a directory to search for existing Eclipse projects. g |

Select root directory:

© Select archive file:  D:\Temp\CE_test\3D City Creationzip
Projects:
2] 3D City Creation (3D City Creation) [ selectan |
Deselect All |
Refresh

Copy projects into workspace
Working sets

["] Add project to working sets

Import existing project (as archive) intmxkspace

Workflow steps:

1. Create a new scene

This example comes with 2 scenes: the 3DCity scene and a prepared design scene called 3DCityDesign.cej
that you can explore at your leisure

1 CityEngine Advanced 2012.1
File Edit Select Layer Grap

c4 & o B 4
Navigator &2 =h=4
4 = 3D City Creation
: = assets
> = data
: = models
> = rules
4 (= scenes
= 3DCity.cej
= 3DCityDesign.cej
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CityEngine Scene

This wizard creates a new CityEngine scene file.

Project folder: /3D City Creation/scenes

File name: new_scene.cej

Coordinate System: EPSG:2272

Browse...

| Enish ||

Cancel |

Select the projecscenedolder, give it a name anskt the coordinate system (EPGS:2272 in this case)

2. Add terrain and texture

First thing we want talo is add a terrain to our scene. In the CityEnginenfileigator:

32 /IDitydCreation/data/terraiffolder and
1

workflow

drag and drop théEM_burn.tifinto the viewport.This is the elevation tiff we created in part 1 of this

select same the coordinate system for the terrain (EPGS 22t the same dlog

1
1 select an image to drape on the terrgilata/basemap/Philly_basemap §if
1

hPAlG FTAYAAK YR LINBaa W¥FQ Ay GKS OGASHLRNI (2
- o E] % e =
Terrain Q 7“ = I 2 seees FEFP o w0 o
- Heightmap file: A
] datafterrain/DEM_bumtif Browse
Texture file
data/basemapy Philly_basemap.tif [Browse...|

Channel

Min. elevation

Max. elevation

brightness

0.609602

24.07642

Bounds

X-Size:  1519.148

X-Offset: 819715323  Z-Offset: -73249.354 ( a
o

Z-Size:  1410.786

© 1666008 8 1084

Please note: CityEngine only supports Tiff at the moment as import format for elevation. Therefore you need to clipntbaderra

basemap / aerial for your area of interest in ArcGIS and save as Tiff.

3. AddGIS data

Next we want to add the available Gi&a. In the CityEngine file navigator:

32 /IDXityCreation/dataland

f RNJ 3 | Yy RMyROSESDUINIgHE Wy (i 2
for now

M click finish

i K Sor @biv,Stégylie theIBuiltirgBRells off
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File Geodatabase Import
Import a File Geodatabase Import file from the local file system into the scene

Preset:

- @El=

File D\Globe\Demos Cityengine2012\3D City Creation\data\V | Browse..

Layer Type Count Import Projection
| Buildingl footprints  Polygon 285 ®  ves © NAD 1983 StateP.

V@ Trees3d point 4144 ®  ves @ NAD 1983 Statep.
V% Streets3D polyline 328 € ves © NAD 1983 Stater_
¥ @ Building2_footprints  Polygon 89 ®  ves & NAD 1983 StateP..
V% StreetFumiture3D point 1108 ®  ves @ NAD 1983 Statep.

% Building2Shells MuitiPatch 89®  ves © NAD 1983 Stater.

¥ Select / deselect all 3

¥ Run Graph Cleanup Tool after Import

7| Create Street/Intersection Shapes from Graph
Create Block/Lot Shapes from Graph

V| Map Shape File Attributes

e
e
e
pos
e
€

Next > Finsh | Cancel

We get the following layers in CityEngine

1 2x buildng footprints with attributes such eatteight totalHeight and rooForm (polygons)
9 Streets with attributes such as width (lines)

1 Vegetation with attributes such dweight, typeand rotation (points)

9 Sreet furniture with attributes such as sizype and rotation (points)

CityEngine can make use ofgtata and generat&? O t 2 a@sSuilt gebetries by applying simple rsle

Note: to learn about how to prepare your data for import into CityEngine, please s8B@ity: Data Preparationorkflow on the
CityEngingesource center

Applying the rules

In the rext step we are going to apply CityEngine rules to the GIS uatgenerate3D city featuresFirst we are
going to use building footprints and attributes e#laight totalHeightandroofForm to recreate the aduilt
environment. Next we are goirtg add street furniture vegetation and crea 3D streets from our 2D street
centerlinesCAy |l fftezx gSQft t2FR adGlFrGAO 05 0dzAf RAYy3d &St f
static ones.

Usebuilding footprints and attributesto generate 3D buildings

1 Select all objects in the Buildingl_footprints3D layer: rglitk ona selectedobject in the layer and go:
Select>Select Objects in the Same Layer
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NAD 1983 StatePlane Pesnana South F75 3702 (US Feet) (FSG2272) 4 Wi Froe Memcey. ® 1747M8] ® 10816IME

5NJ 3 | Yy RGISDMELbuIldiKgS.cg&rule (located in the rules folder) on the select building
footprints.

e Cinging Avanced 3833~ 10K ) SRR
fe fon Seect Layer Graph Swpes Sewch Sarpts Wisow e

FCENew® e BEX L GG 60T

BEF@ o 0w~ O~ * O Ohupecor

This rule usethe eaveHeight totalHeight and rooForm attribute in the GIS data to generate the 3D

buildings.The benefit of procedural modeling is that you can easily modify the buildings by changing the

rules. For example, adding floor to a building is as easy as:
0 Select the building of interest
0 Go to the Inspector dialog and add 3 meters to the eave and hdgghtto add a floor or

o0 Change the roof form to mansard and add another 3 meters to the ridge height to create an

attic.

o™

T
T

Note: when adding a flodcompare imagsabove) the corresponding fagcade texture showthg extra floor, needs to be
present in the assetbuildingdfacades directory.e.fac_17_floors4 _tileS.jpg for 4 floors, facl7_floors5_tileS.jpg for 5



floors etc.If such a texture does not exist the rules select another texture in the directory whidtfibbgtter than the
original one.

1 Repeat the process fauilding2_footprints3D layer

s CityEngine Advanced 20121 - 30City.cej

[E=mEen 5|
Eile Edit Seiect layer Graph Shapes Search Scripts Window telp
t PCE Rve @ L& PLELRHREE PG $Q © F
e [Z)ee € Viewport BEPD) 6 W~ x~ )
+ 1 30 Gity Creation - © Shapes (127
assets
> data Name

aerial ~ Rules

basemap Bule File 1 - GIS-Driven Buildingscga Assign...

images_My_data3DUIM.gdb

ol Start Rule Lot Select..

My_data3DUIMgdb 1.-GIs- Buil

Defautt Style._ |+

€ 141102
X € 819719205

) -
1z & 73251564 (Rule i
Material_Trans.. %] faise (Rule) .
Unit €] Meters (Rule) Meters
#a Scene Light isHole L °
& a Panorama
a.. € None (Rule] None
Panel_Size & 5 (Rute) .
Panel_Sampiin.. 1 0.1 (Rule e
v Repons
S| A Object Attributes
MAX Z ? i
OBJECTID ? .
SHAPE Area e
SHAPE _Length ? -
-
B buildingFID

/s AN
NAD 1983 StatePlane Pennsylvania South FIPS 3702 (US Feet) (EPSG:2272) 9 Idle

Free Memory: @ 1775[MB] @ 10566{MB]

For this feature class, we have less information: no roof form and no eave height so the gdi3&rate
building shells are less complex.

Add vegetation and streefurniture

The trees point file in ouBeodatabas®© 2 y i F Aya @S3ASOlF A2y LRAYyG t20FGA2
use these attributes to load representative 3D models of the vegetation with the correct size.

1 Select all objects in the Trees3yér: rightOf A O] 2V
hoaSOha Ay GKS {IYS [}F&SND
1 Drag and drop the Vegetation.cga rule file on the selected vegetation points (zoom in closely)

ly 202800 ->%ejecti KS £ |

A LT

We can do the same for the street furniture layer.

f Select all objects in the StreeFurniture3D layer: 6gtit A O1 2y |y 2062S00-Ay (K
B{ St 800 hoasddia Ay GKS {IYS [F&SND
1 Drag and drop the Street Furniture.cga rule file on the selected street furniture points (zoom in closely)



s CityEngine Advanced 2012.1 - 3DCity.cej = e
file Edit Select Layer Graph Shapes Search Scripts Window Help
rie ¢ HGE Krew@ Zea e HEY S GGeneate B
[E)5 s 2| € Viewport

basemap

images_My_data3DUIM.gdb
kil
My_data3DUIM.gdb

Name Shape 296

Rule File 4- Street Fumiture.cga Assign.
Start Rule Point Select.
A 4- Street Furniture Default Style... [+
ATTRS
el en Buildings.cga TYPE g r 5(0.. Traffic Controls  ~
@ 2 - Coliada Buildings.cga SPECIFIC . 2-Way
SIZE = °
[ ROTATION L 3600
OPTIONS
MODELASSET € assets/streets/trat... [Browse..
SIZE_ UNIT ] Meters (Obyect) Meters
v Reports
A Object Attributes
OBJECTID 296 .
5 3D City Maintenance ROTATION 150 ®
& 30 Editor Demo SIZE 5 .
f celib | SIZE_UNIT 5
& CityWizard SPECIFIC
& Confidential_Honolulu

TYPE
streetFurfID

v Materials
v Vertices
v Information

# @ Scene Light
& Panorama
@ Terain DEM_bum

15)
ing2_footprints3D (127 Objects
@ = Steetfumiture3D (1108 Objects)

NAD 1983 StatePlane Pennsylvania South FIPS 3702 (US Feet) (EPSG:2272) 4} ldle Free Memory: © 1505(MB]  © 9686(MB]
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Add streets

As mentioned, the streets do not align nicely with the terrain.“This can be caused by low terrain resolution or
sparse B S OSNIAOSad 2SQff FAE GKAA Ay [/ Ale9y3aArySsSy

f Select all objects in the Streets3D layer:right A O1 2y |y 2062S00 >%elctii KS

hoesdia Ay GKS {IYS [I&8ND
T D2 G2YH!WARYSNISNNI AY ¢2 {KILSAQ
f Select a maximum raise distance o 5 4 SNJ | yR KA G W! LILX & Q

e ]
-l |- = = = v rom o wore e
Align Terrain to Shapes - %

Aligns a terrain to selected shapes.

Preset:

Terrain

=]
4

Raise terrain

Maximal raise distance

Lower terrain

Maximal lower distance
Add border

Write cut/fill volumes to attributes [

E |8 ~|&

] [

91 Drag and drop the Street Construction.cga rule file on the selected streets
T ¢KS {GNBSG /2yadNuzOdA2y NHzZ S Aa l[jdzAdS |
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5. Importing existing 3D building shells (data aggregation)
It might be that you already haxs®me3D models of your buildingsither created internally or by"8party
providers such aRictometry These models can bmportedinto CityEngine i2 ways:

9 LT GKS Y2RSt& I NB IS2NBFSNBYOSRT F2NJ SEFYLX S R
CityEngine. Alternativeiynport all kml files in a directory using the rightouse button-> Import... and
then type *.kmlin the filedialog.
0 Turn off the Building2_footprints3D layer
o D2 (21 WROT 2t RSNJ | vy Buildhdsl sHbsed y2 kiRI&Btd sheBER \Bewport.

9 if you have them as multipatches in the Geodatabase, simply load the multipatch featurenclass i
CityEngineln this case we have static 3Rultipatchmodels to replace the Building2_footprints3D
layer.

o dNJ 3 pife MR N&8BDUIMgdbin CityEngine
0 toggle all layersff exceptthe Buildin@2Shelldayer
0 Turn off theBuildings_subset_7layer



