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Procedural 3D Modeling of Cities in Geographic Information
Systems Environment Using ESRI Cityengine

Dr.Eng. Hanan DARWISHE* **Dr.Eng Fadi CHAABAN

Abstract

Geographic Information Systems (GIS) present one of the most important
3D modeling techniques of cities, which has become a very important and
necessary for representing of contemporary cities, and doing different
analyses, with the aim of finding solutions to the problems raised through
a virtual model of reality. In addition, 3D GIS play an important role in
urban planning. Despite the presence of a large number of programs
capable of dealing with 3D objects, many of these applications require high
technologies and advanced tools for the representation and analysis of 3D
objects. The objects of 3D models represented in GIS can be associated
with a set of queryable attributes, and this is not available in other 3D
modeling software. This Research aims to highlight the importance of
procedural 3D modeling of cities in GIS environment using ESRI
CityEngine. A set of CGA (computer generated architecture) rules -
programmed by procedural modeling language in CityEngine- will be
presented to generate realistic 3D models that can represent all elements of
cities and its infrastructure. Then, all the objects will be exported to a Web
Scene viewer, which allows the creation a comprehensive platform to
present a system to support decision-making, and facilitate project
management related to the management of cities. The research methods
will be applied to Tartous governorate through designing and modeling of
proposed residential area. This study will include CGA rules applied to
create a 3D model of proposed area, it will show the importance of GIS in
modeling and representation of cities.

Key Words: GIS,3D modeling, Procedural modeling, CityEngine, CGA,
WebScene
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s jgea e ohaal) el clsl) (Al s jlas) w35 (JUkY)
(10 Ja)
() @l gl o sl DA e by oSa ) Ol
o= eli)ly (pandl Ly e Laclag Mgl (aje (@ilshll 3L ¢ o))
(10 JSal) sl gsly )
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* File:

hanan-fadi

* Author:

version "2816.8"

% pttributes FEEEREREE

[iRange(2,6)

[@Range(2,6)
attr floor height

[@Range(1,18)

attr tile width
[IRange(3,50)

attr height

attr wallColor =

33% @ "gfEFEEET
33% @ "#999999"
else : "#444444"

[iRange( LODE=G,L0D1=1}
attr LOD

j*

// geometries
const window asset =

// textures

const frontdoor tex
const wall tex
const dirt_tex
const roof tex

attr groundfloor height

Bommt e FddE ko
AS5ETS

Building-stylel.cga
* Created: 7 May 2816 23:27:29 GMT

rand(2.5,6)

a

"facades/window.obj"

"facades/textures/shopdoor.tif™
"facades/textures/brickwall.jpg"
"facades/textures/dirtmap.15.tif"
"roofs,/roof.tif"

o) g (At Bga) Al oLl Bae B Cilal AuaY) Aaand) 10 JSi)

(o 8r900) ks 3 o0 clpial) slastls

scld DA e lgindat & elygSl saeely bl daa V) (3l 4w -2
Jiwal (ESRI) 4858 J (e Az e Al 820l Ll cad Eus L 82a g
LSl A0l alipll llay L Libly ae aaliny Las Lghiaed 23 ¢ 3)hall 4<0s
v Gubll Gae Jlasl LK) e Ly cilih Ll e dubal
alall e ) Gaulss vie 5 s - sially (@bl Cial) e cclall
)Y sl (loaidl ddlll iyl gohll sls] ) Ly 3kl
“hlag s cduae ol gl bl Cilge ccSlogall Blu caclial
cchland) (Ll (e lKay ALyl alahall dals ahla calalll
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ESRI CityEngine aliiuls 43| gall cila glaall Aalaif Ay A otall Sl 505 4l o) dadadll

s %) g_ﬂ_us‘- (11 d&.ﬂ\) Oy c\AA.D.a u‘_ﬁ\ Mhﬁ\.ﬁ uLan t_ala\)ﬂ\
saclall Cale ana Lgile dinly Lgaladiin) o3 (.0bJ) alaiels 4333 by A
el Ay (3Hhall ALK dadall dlae lyaY

4 v o Blewass busdoby R - BMW_S.ck O -

bicycle_mae_Lokj o - - Blanter Low LOD.oby o o3~ tealfie_igh 0] mith_walking sigevi.. | B o6 = £F =

g ban_niBrzsxt Bench.ck o - - lamp 02 paraliellodl.cbj

¢

Bl e (ada Lgalaiiul o3 llg (-0bj) sl LEDE L) (a desana 111 JSa

Gkl

LuS} awuﬂj‘)t@\‘w ‘JM\L)AM};.\M)@J\M\M"JQB 3
O 2n Lo s (Sl (ailiadl anY dsall dmapl) Sl e Ly
)l yaall olailg q}ﬂAAJ\ii_q)itﬁiu\‘;b*adJ\&;luud\&)stﬁhaeasluud\LL@

Glaall s
# ;\)_‘b_i_ﬂ O > Lwea ] | Ua_)Lm}
@Group("MODEL OPTIONS",@) @Order(1)
@Range("Formal","Natural")
attr Green_Space Type = "Formal"

@Group("MODEL OPTIONS") @Order(2) @Range(@, 0.2)
attr Sidewalk _Height Match =
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# ol jeedl pSlas --=------

@Group ("PATHWAYS",1) @Order(1l) @Range(1@,50)
attr Unit_Width = 15

@Group ("PATHWAYS") @Order(2) @Range(0,180)
attr Rotation = ©

& A Osll) sl ddas 52cl8 DA e @)Y Oslll Leliia 5 slaal) —4

0] Lyl )
/**
* File: color.cga
* Created: 29 Jul 2016 19:47:36 GMT
* Author: hanan-fadi
*/
version "2016.0"
attr color = "#4444ff "
@StartRule
water -->
color (color)

Lies Bygem (0 gt o aldie Vg (Alfine 2o 8 Alia 5 pail) 35 Caale =5
Go o A Laandl DR Gy L GRis glae allhey ed Cuald
sasey dshy gl lat¥l e caldl (ailad aaaty Lalill saclll
Aglall clalall paanl ALY L canlall 8 Bagagall anill Cl)S dac g ¢ apall
Gl D IS ¢ anlall i€ Lgade e V) das ) Bypeall e

(12 JSal) asil 58 anmag cpll 55 ape Jias
attr Orientation_Change = false
attr Goal Width = 6
attr Goal Height = 2
attr Goal Depth = 2
attr Number_Balls = 7
soccerFieldTex = "assets/soccerField/soccerField.jpg"
goalAsset = "assets/soccerField/soccerGoal.obj"
Ball = "assets/soccerField/Ball.obj"
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! soccerField.jpg

[ Ballobj Ol R =

BS pinag cadil) B8 ayal (laal) slal) A5 Y ccmlall grandl Aliaall B gual) 112 Sl

ol

JSal) el S ganall (3D) SladY) S 2 3sai (& Jaall duilgal] dail)
OladVly oSl (gian) e lsdll A ¢ Sl Zisadl 138 Jady (13
STz 3gaill Jaad Gihling Gl Alies 73kl dilaYl Al claland)

Azl
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) el ada el ASul) panall sl DG 7 3gall) JalS G 3¢ 113 Jil)
(CityEngine)
praaill (pa dilide Jalail 20 (16 JSa) (15 JSall) (14 J<al) cums
gl g daCul) ‘é_al.,\d\j WY Sl claall Jgall e.z\.ml‘ Slazdll
Alaall a¥gally aelal) (17 Jal)) &

o) A g dgall) Gana Gladll Jsall Sk cpw dgdia 114 JSi
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N\

M) A g gail) (e g ihal) Al panall (G el Sk cpy dgdia 15 JSal

A 3 g dsalll (pada Auladll cgall 5 calall Cpy 3gdia 117 S
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o el uki die Gy dsdadl) dlee ol JSLal) (e degane didlas B
Gleg )l iaall Qi) e il sli) 5 cJiall s e anll 25805 JIKEY)
sli] &3 (3)gunall @ olodll A0l pe Apllaie yie el (any S (AiklA dgaly
el ey JSLEA 038 a5 g ¢ haall cilalalis die ilgaly 3853

el L) el iy e Lal daals Y A dgalsd) e Qle) el 1] AlSaa
VW (a8 5 oSy lal) aals ) dgalsl) e el aliea 8 il
o3 Jal .goLall pad (Slg dalu sl JAT Jiie dalss Al cilgaly e calgd) L)
“Compute First/Street Edges” duuwi)ll dgalgll maas auliy Alaiul 25 A
daa sellac]s g)lall ALall dgalsll e Gl £l 138 a5k ol (o o ial)
Agalsl) sda 8 Lk o) g i dadl) dgalsl)

L) dgalsl) e Jlakal gl ot Gl s e Jba (18 JSAY) g
Gea Cle) A e dadl) dgalgll waat Al Galt s LSy QAT Sl

(18 J<all) g Lall ALl dgals)

“Compute First/Street Edges” ailill aladiuly duwisll dgalgl) yuss 18 J<ill

(CityEngine) 11 galiz caa
i) dhra UK Ll A (el Gans taslgll uaall ) (g HESH 12 o8 I
Glo eV (e desens sl L (Uaaiasall JSEN (e Cilide (IS 1Y) Shaa JSA
(AeleY) dgalgll) glal aslss A dgalll JalS
dl) 4l ) 4 el asd 5 63 el L Bac il st 5 ASEA s3a Jal
(bl Slacass &)l A< oy abalis Wlin G V) s 823 a8, AICA])

103



ESRI CityEngine aliiuls 43| gall cila glaall Aalaif Ay A otall Sl 505 4l o) dadadll

(Ul el die Al oUadY) da 0sS of e ACE) 238 Bl
el g el SN anl) el (st 5ah Al g sl 1 A dadall) it
gmanaiy gSoaty lilball joas dalee

Al Clesladll alai el aladind Lllady daaal Lgple Jsuanll &5 ) milill S5
gl 038 and s . paall M) A8 dadall) dee b (ESRI CityEngine)
) D pall ALYl (lle ayy Auniiie ARSI 5 Ao ju Sl 23l sl
dabe e Alaye (o (b ealinlls aSanlly Joaeils s 4il Cus cmalill Lgath
LS il @algh dae 5ol cchlinll Calge Jie Sads palic A3LalS cdalalll
Ay b Jgdall Oy dugd dinpla ablalae iy zises (gl pailad s (o
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A DR P R PR A

¢ eily IS lgil) #3lail) Hleh) i lle 4014 (CityEngine) ) zealiy sty WS
sy Sl ALY cdiide a5 Clgay (e sl AEE QLK (aje (Ko
s sl ga sl Gase (19 JSall) DUl 2lid) [ Gase caghall egin
Eilly ¢ Al elarll dadar ¢ Slall ZAIN) Aadaill mavy WS o(sLSY) gl
Lgall Hpall e Je 0l (CityEngine) celly ) Alayl &l ... glsal)
Ayl clelin ) zilay dieliall LAYl gy
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