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ABSTRACT

The increasingly complex system that integrated itte modern city have always being the headachehf® planner to

understand and plan for their territory. With thevelopment of advanced technology, the three-difogaak visualization

technology has been developed and being improveetadday to help the urban planning fields espégial the decision

making. Therefore, this research is an attempddatify the application of 3D modelling in managihg planning control as well

as improving the efficiency of public participatiofhis 3D modelling has been developed using City The objectives have

been formulated identifying the application of 8iddeling in planning control in term of developmédehsity and plot ratio and

To analyze the criteria can be used in modelingltheelopment scenarios. The method for this appbicas using the CGA rules

which were applied to the GIS data that importedAGIS software. The finding illustrates how tG¢S layer generated into

three-dimensional buildings, which have some festihat can be used to control the urban plantingddition, the 3D model

has been exported to be visualizing using Web St#edace that enable the user to view the scesani side-by-side viewport.

Thus, it is recommended that this system wouldchifdeémented in the local authorities to improve uhigan planning system.

K eywor ds — Geographical Information System (GIS), 3D Modg]li Planning Control, Plot Ratio

1. INTRODUCTION
This research is conducted to examine the apmicadf 3D
modeling and mathematical function as a tool foreli@ment
control in the planning process as comfortablyha public
participation. It will discuss on what extent thésehnologies

can goes beyond in urban planning in society tg hak

good public policy making as well as the integnatiof
multidisciplinary field of knowledge (Klosterman &rail,
2001).

For the last forty years, Geographic Informationst8yns
(GIS) have been applied in many planning applicetiivom a

simple daily administrative system with strategianming

planner, decision makers and public towards a mordunctions such as to evaluate the socioeconomia hatand

transparent planning system.
It is commonly known that the urban areas are theMayer
for a competitive economy whereby in a place, whdohtain
many professional people as well as a space faatinge
prosperity. Urban Development refers to increasediverse
types of potential, which

include the social, eaomm

environment, cultural towns, as well as the urbald$
(Didulescu, 2010). This urban development wills dives

some mechanism to ensure it can be successful velneckthe
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use allocation tasks. It is a very useful devicketlp planners,
decision makers as well as the community in order t
efficiently reply to with the challenges faces, gtan for a
successful future and improve the service delivery
arrangement.

GIS will still act as the core of these systemsvhich it will

be the main component and it must be updated fretyuand
well organized for spatial information planning. 8oof the

geoinformation community are two-dimensional ol2sased
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in which it is no longer adequate as the world m®whanging
and the vast advanced technology available in thekeb thus
increasing the demand for the community to upgréue
system by integrating it with the virtual realityither 3D or
4D (Abdul Rahman et al., 2006).

2. PROBLEM STATEMENT

The current two-dimensional plan could not giveleac view
for both parties especially the key stakeholder.siviaf the

data are still in two-dimensional view and it netd be

transform using the 3D modelling especially for the

registration of high-rise building (Hassan & Rahman11).
Even today most of the design works in urban plagrand
design are done in conventional media such as 2ppmg,
but

sketches, photographs and such drawings,

conventional media did not do much and enabling the

developing ideas and improving proposals for eittoerthe

local authorities or other related parties (Kora&a3ulersoy,

20009).

Surveyors, planners, developers and architects irsee paper
drawings and plans to document the land registrgtimcess.
This system is inefficient and costly, without seal and
effective description or visualization of the thidiimension.
Multiple page 2D plans cannot be easily understaod
visualized by people who are not familiar with thelated

fields. Apart from that, through an observationtlie Kuala
Lumpur area, there is some lacking in term of thé&leline

that emphasized on the aspect of skyline conservais well

as the building facade conservation. In additiorthat, the
involvement of the community in the decision makprgcess
is very important and in this situation, one of thwin

problem in gaining the involvement of them for pabl
participation is because they could not understantave a

clear view on what will take place (Jamaluddin, 201

3. LITERATURE REVIEW
3.1. Geographical Information System (GIS) and 3D
Modeling
Geographical Information System (GIS) refers to kroation
on the world's surface such as the location of rdikvays
which make up the transportation network. Abdul{2005)

discussed that GIS is one of the effective toolémproving
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the management and decision making process fornurba

planning. 3D city model are growing rapidly as ntvdlves
many fields in the world. Chen (2011) in his adistated that,
the application of 3D city model does not emphasizeirban
planning only, but it also includes many otherd&lsuch as
disaster management system, tourisSm purposes, aimrg
location for

indoor and outdoor navigation, as well as in theldfiof

especially in visualizing and facilitating

telecommunication.

Human is living in a real world that are so callddee-
dimensional earth, which consist of x, y, and zrdowte
(Abdul-Rahman, Zlatanova, & Coors, 2006). Dimenalon
model offers multiple opportunities to work: height
adjustments, connection of elements that goesitntweating
new product from the basics.
completeness of the information provided can fatdis the
design process. Finally, data can be integrated exxpdrted
into other programs, specialized in a certain fiefdactivity,
such as: design, urban planning, tourism, reategteoperty,
police and security, etc. Depending on the techgie®used
for 3D modeling, the 3D replica can be constructed a
physical model or as a computer model.

CityEngine has established itself very well withire gaming
industry since its very first commercial release208. The
software has been used extensively to create dyhilgtailed
3d model of fictional cities and urban landscapgisyEngine,
2012). The main concept of the CityEngine is thetpdural”
approach towards modelling efficiently. The compigegiven
a code based "procedure" which represents a seafes
commands - in this context, geometric modelling o@nds -
which then will be executed.

The commands which are provided in the CityEngit3A
shape grammar, such as "extrude", "split" or "teltuare
widely known commands in most 3d applications dngtany
user can adapt them easily and create complextactimal
forms in a short period of time. The software haanm
advanced functionalities running under the surfatde the
user interface is relatively user friendly.

Planning control is an important tool or mechantsntontrol
all types of activities in a particular place onrtea which
comes under the jurisdiction of any related authewi It is a
complex process and tedious procedures (Che' Maal. et

2006). Planning control is basically an activityréd out by
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the local authorities which involves the policias,a guideline
in which it needs to be taken into consideration tlre

decision-making process.

4, STUDY AREA
The study area is selected within the city centéth va ‘
proposed redevelopment area. The study area shou|//

emphasize on the mixed use of development in wiigtight

LEGEND
@ City Center Commercial ~ */ Exi
@ Wixed Use Commercial @ Existing Transit Station

St

comprise of different use class order. The stueéyw & located v

isting Rail Line

near a few major roads which are Jalan Imbi, JRiagu and | wouszue | utusroidria 7 sy aessontoy Giblot

(O Public Open Space

@Schcul
Jalan Traverse. With an approximately 2fpthe study area ? Ront Resane s Rl ScaL 200
is located near to Golden Triangle of Kuala Lumpiihe Fig-1: Study Area

reason why this area has been chosen as the sealyoa this 51 Main Processing in ESRI CityEngine

research is due to its location which is locatedre of the  Thjs stage will be the core stage for this reseaFble data that
main commercial areas in Kuala Lumpur or so caltedden  has been prepared using ArcGIS 10.1 will be used
Triangle Area. Another factor of the study is beahgsen as it processing and generating the model. CityEnginekveor a

was gazette as one of the Urban Redevelopmentastegell  yarious type of files in which for this researche (.shp) data
as the Urban Regeneration site. This area hasdfemfiel to || be imported into the CityEngine Application ahe

be developed as it is one of the areas which hala@g® polygon that later will be assigned with the rubesich is one
concentration of the businesses to take place. of the main features in the software.

+Delineare The Study Area

5. METHODOLOGY

Research methodology plays a vital role in shapihis

+Preparation of basemap of'the study area

research as it refers to how the researcher stastthe

research from the beginning until the end of thelygt Stage 1
+Creating Scene in ESRI CityEngine

+Creation of Existing Condition

*Applying CGA Rules

+Creation of other scenarios (Plot Ratio Determiner)

includes the preliminary research for this studywhich it

includes the goal, objectives, problem statemeit sm on.

. . . +Publishing Model to Web S
Stage 2 explains on the literature review about & IR

modelling, planning control, and public participati Stage 3
and 4 involve the data collection and main procgssn Fig-2: Main Processing in CityEngine
CityEngine. In addition, Stage 5 involves the stafanalysis As what has been mentioned from the literature emeyi
and findings in which this stage illustrates how thata being  CityEngine application operate and run based on G@és.
analyzed and what are the findings from the analysast but  Thus, in this stage, two types of rules will bed;sehich are
not least, the recommendations were made basedh®n tthe Zoning Rules and Building Construction Ruled &foor
analysis and findings. Area Space rules. This stage is being conducteathieved
the first objective which is to identify the apm@ton of 3D
modelling in managing the planning control in teoh its
density and plot ratio. The first rules is the Zanirules. As
can be seen in Figure 3, the inspector consolevsthe layer
that have been imported from ArcGIS being conneetétl
the attribute data that exist in each of the patytayer. It also
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allows the users to differentiate the multiple useasage in a

multi-storey building.
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Fig-3: Zoning Rules Inspectors
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Fig-4: Building Construction Inspectors
Meanwhile, the next rules is building constructiotes. This
second rules is used to generate the 3D modeleobdiiiding
in the study area. This rules enables the userstr to
generates the building footprint into the 3D modbeilding
based on the floor count attribute exist in the G&%a layer. In
addition, this rules also allows used to demonstrdte

building facade of the study area.
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Fig-5: Floor Area Ratio Inspector (Scenario 1)
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Fig-6: Floor Area Ratio Inspector (Scenario 2)

The third stages is conducted for the second ofréisearch
objective which is to analyse the criteria that ¢@nused in
modelling the scenarios. As the research objectihs
Planning Support System will help the planner taldgith
development plot ratio especially for the commdrdiasis
land uses. As can be seen in above figure, itasiribpector
whereby it can control the Gross Floor Area (GFA¥dd on
the Floor Area Ratio (FAR) given. For this researthio
scenarios were created based on different plat eatd plinth
area.

The last stage in CityEngine is conducted regardingthe
third research objective which is to visualise thugput using
application features in improving the efficiency pftiblic
participation. After all the data being constructeshd
analyzed, the application has the features thawaliser to
publish the output of the three-dimensional virtcigy.

6. ANALYSISAND FINDING
6.1 Applying Land Use Zoning Rules

Fig-7: Thematic Land Use Map with Building Land Use
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Fig-8: Different Use Class Order for Building Fooitp
It can be seen that the CityEngine generates thd lese
attribute and visualized it in aerial view form. telation to
Figure 7 also illustrated the ability of this madel in
visualizing the 3D dimension of the selected afid# rough
illustration of the physical form of the study aréacluding
the building height information, was generated tigio the
information attribute in the GIS data. In additidhe zoning
rule allows differentiation for different type ofe& class order
in a building. For example, for a parcel that haserb
constructed with a mixed use commercial, zoninggwould
be able to show the vertical use of developmenmttes can be
seen in Figure 5.4. This figure indicated that diféerent use
of development in each floor can be representedutr

different colors for different level of the buildjn

6.2 Applying Building Construction Rules

Figure 9 shows the building skyline of some partKinala
Lumpur which include the study area in Bukit Birgaihese
rules allow a great visualization of an existingwi of the
surrounding proposed development. It is most affedh
controlling the building height and skyline of timeoposed
development and its surrounding area. This 3D nioglel
allows a more realistic monitoring of the urban sl rather
than observation of its use through two-dimensidnalding
footprint plan. Figure 10 shows the capability lniEtPlanning
Support System to demonstrate the building facadlecaarea
desired. Building facade is one of the importariteda that
need to be considered in managing the urban deBigjhling
facade rules allows a general visualization of thesired
building facade regulation, and enables to moriiterbuilding
facade of a newly proposed development in ensuiiag
suitability with the proposed of the Design Guideliand at

the same time preserves the identity of a partiardea.
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Fig-10: Generated Building Facade Using Building

Construction Rules

6.3 Applying Plot Ratio Rules

Fig-11: Visualisation for Scenario 1

It can be seen the two proposed development wigiphesent
scenario 1 for this research. Basically the bugdirdo not
represent the real building design in the futungt, ib shows
how the building footprint would be based on thedFlArea
Ratio in which it will automatically construct aket picture
above. It can be seen from Figure 5.9 that the brela for the
proposed development is quite big compare to thearea of
the site. In addition, the building height for ttweo proposed

site is not high as compared to other surroundinigling due
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to the plinth area that has been set up in the adetbgy

stage.
Parcel Size Plot GrossFloor | Number of
Par cel , ) ,
(M9 Ratio Area (M?) Floor
A 88128 1:7 632447.27 12
B 136674.73 1:6 897673.46 | 11
Total 224802.73 - 1530121.73 -

Table 1: Statistic Gross Floor Area Band on PldidRa
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Fig-12: Visualisation for Scenario 2

It can be seen that the building structure for kmiths is quite
high compared to the building height from Scen&ri®ne of
the factors that contribute to this result is ttiad plot ratio
used for both proposed site are 1:10 in which ldvalmore
number of floors can be added, in relation to aditamhal

number of Gross Floor Area (GFA).

Table 3 shows the statistic data on the relatignshithe Plot
Ratio with the Gross Floor Area and Number of Flatbowed
for this proposed development. As far as it is eongthe
mean allowable Plot Ratio for this study area isegelly 1:5
to 1.7 in which this scenario being created to what will

happen if the maximum plot ratio being implemeniedhis

study area. It can be seen from both proposed Bsitevhich
the allowable Gross Floor Area is almost ten tirbégger

from the actual parcel size.

Parcel Size Plot GrossFloor | Number of
Par cel , ) ,
(M9 Ratio Area (M?) Floor
A 88,128 1:10 911,105.92 26
B 136,674.73 1:10 1,378,709.6p 25
Total 224,802.73 - 2,289,815.5213 -

Table 2: Statistic Gross Floor Area Band on PldidRa
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6.4 Web Scene Interface

After applying the related rules, that entire moolethe study
area can be viewed by using CityEngine Web Scehés T
Web Scene can either be viewed offline (using ldwzt) or
being uploaded to ESRI CityEngine website. As carséen

from Figure 5.11 there are five main layers thatehbeen use

in developing the model for the study area by using

CityEngine application. The ‘eye’ icon indicatesatththe
visibility of the particular layer. In the layer tfferent Plot
Ratio’, the presence of another sub-layer thatesgmts the

different scenario which can be viewed side by.side

CityEngine H Baik

Fig-14: Two Different Scenarios Comparison

This layer can be chosen to display or to compiaie sy side
with two other sub layers. In order to compare the sub
layer, the Split View button needs to hover andstituwill

open the Comparison Mode Layer Pane. Figure abooes
the different scenarios that have been createdl@s¢he plot
ratio that has been set before. In this figurdedit plot ratio
scenario is viewed side by side, with plot ratiat@he left and

plot ratio 1:12 on the right.
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Fig-15: Model Information

Other feature of the CityEngine Web Scene is thatlows
users to gain information of a particular polygbattexist in
the model. The example is illustrated in Figure d8jt shows
the attribute of Monorail Station at Bukit Bintammce the
mouse was clicked on it. The green panel indicates
attribute data of the selected polygon based oratinibute in
the GIS data. In addition, the elevation of theygoh on the
earth's surface is also visualized in this web scen

7. RECOMMENDATION AND FUTURE

OUTLOOKS

This study has demonstrated the function that 3Dleting
provided in its application in managing the plamnicontrol
and improving the efficiency of the public partiaton.
Planning control and public participation are wideilsed in
urban planning discipline, in which it deal with eth
development that already exist or future developntiest are
going to take place.

In general, the following points recommended
implementing the 3D modelling in managing the plagn

control and public participation:
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any circumstances can be reduced in the future threce

policy or guideline being implemented.

Meanwhile, in term of the limitation and what impemnent
needs to be made base in using the Planning SuBystém

are as below:

i. Development Of The Scenarios
The first constraint in conducting this researcloislevelop
the scenarios for the study area in Bukit Bintakgen

though both two parcels has been gazette by Kuataplur

City Hall as one of the redevelopment area for Kual

Lumpur, but the detail of the proposed developnfienthat
particular areas were not sufficient in order toduact this
research. The use of plot ratio as the indicator
differentiate the scenarios were not enough assit give a
general scenario on what is going on in the fuhased on
the relation of the plot ratio and gross floor aleatead, the
scenarios need is not accurate, as it was justgugie
assumption based on the Draft KL City Plan 2020w

2.

ii. Writing CGA Rules

As the City Engine is the core-processing tool fbis
research, there are some difficulties in developirgmodel
in that Planning Support System application. Bdlyicthe
application was run by using CGA Rules in which tisers
need to create the rules by their own in orderuo the
system. Even there are a lot of rules that alrelbegn
created and can be use once it have been downlobded
somehow there will be some lacking in using it @hdse

who want to alter the rules, need to understandrbthod

i.  The planning exercise need to continuously being of writing the script rules for this application.
controlled and the data should be captured in a |n practicing the application of 3D modeling in arb
manageable database. Computer-generated databasegjanning, the Planning Support System must be radsan
which consist of 3D modelling of the urban areas planner -friendly in which most of the planners aret

should be developed to support the planners in computer-engineering based as they are not famitiar

managing the planning control.

writing the scripting for the rules. It is recomndexd that the

to

ii. The new technique to improve the public involvement pjanning Support System should be able to allow the
should be introduced to ensure that the communities p|anner to create the rules by their own desiredas the

have the access to the planning. An applicationt tha criteria needed without having difficulties to peee with
user-friendly should be establish to encourage the some other material to develop the model.

community to get involved in the planning to ensure

VOLUME-1, ISSUE-5, OCTOBER-2014
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iii. High end hardware and Software
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Most of the Planning Support System needs very polve [5]
and updated computer hardware in order to run that
application. The computer hardware must have the
capabilities to run the application especially wizgplying [6]
the CGA rules if it involves generating a large lscaf

model in the CityEngine.

8. CONCLUSION
Briefly, this study is being conducted to identife use of 3D

modelling in managing the planning control andmpioving
the efficiency of public participation. A Plannin§upport
System was used in this research in developinggandrating
the three-dimensional model of the study area ikitRintang
in order to identify the effectiveness of this nwthin urban
planning field. The proposed (Che’'Man, Yaakup, &do
2006) model gives a clear view in understanding esom
mechanism that can be used to visualize the stredyia term
of its land use distribution in multidimensional rpgective,
building skyline pattern as well as its facade, thedimpact of
using the plot ratio control for a development thall take

place.
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