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Applying of City Information Modeling (CIM) Technology; a
new approach in smart urban management (Case study: Ka-
lad, Tehran City)

Abstract

The pace of technology development in the world and the emer-
gence of smart software and applications are indicative of the de-
velopment of technology in the field of science. In this way, the rela-
tionship between urban design knowledge and urban planning with
technology should not be ignored. vD visualization tools are used to
create high-level designs around the world. Urban three-dimensional
models are generally generated to describe the current situation, and
at a higher level, three-dimensional urban models can be well used
in simulation for topics related to various types of urban manage-
ment, including crisis management. Having smart city management
depends on the use of smart executive tools in different dimensions
of the city. The Procedural Modeling approach and its tools are one
of these technologies, that by using it, dynamic and automatic feed-
back can be created throughout the design process and flexible and
smart scenarios can be designed and programmed. With a practical
approach, this paper first introduces Procedural Modeling to design,
modeling and simulation by using the CityEngine software. In order
to demonstrate and present the use of this smart simulation tech-
nique, the visualization of the current situation for a part of the Kalad
neighborhood of Tehran city, will be done in four basic steps; The first
step is to gather all the necessary information and attributes of the
buildings to create a database for modeling along with taking pictures
of the buildings facades. The second step is to write the CGA rule file
and the next step is to create a three-dimensional simulated mod-
el in the CityEngine software by using algorithms and written code.
Finally, the final result of the simulated three-dimensional model is
published as a web-based output. Since these codes are textual, they
can be changed and developed in the future.

Key Words: YD modeling, Procedural Modeling, Smart urban manage-
ment, CityEngine, Tehran Kalad neighborhood.
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of urbanization is to create habitable cities.
New concepts for the manifestation of such
cities in recent decades have been smart
and sustainable cities. Current global con-
ditions encourage cities to compete and to
be smart, flexible and adaptable at the same
time. Washburn et al. Define smart city as
having a strong relationship with computing
technologies. Smart cities services need to
be smarter, more relevant and efficient us-
ing new technological developments. Today,
cities are becoming smarter with automa-
tion of services, people, buildings, traffic,and
more (Washburn et al, v-\+). With the emer-
gence of this concept, Smart City improves
the performance and efficiency of urban ser-
vices, innovative solutions to the detrimen-
tal effects of rapid urban development, such
as social segregation, poverty, and unstable
environments. To this end, cities are com-
municating with their residents by applying
precise methods to obtain a variety of urban
data, as well as managing urban plans and
policies (Batty et al., v-\v). The concept of smart
city not only encompasses the automation
of routine city functions but also paradigms
that improve efficiency in monitoring, ana-
lyzing and planning decision makers and pro-
viding new solutions to improve living stan-
dards. Also, these paradigms change the way
cities are managed by evaluating the process
of realization and implementation of plansin
the long run (Batty et al., v-\v). This view re-
quires an integrated perspective of the city
and its infrastructure in a combination of
all its effective dimensions (Correia & Wiinstel,
v-11). Albert Einstein believed that in science,
revolution in theory often occurs with revo-
lution in tools. Smart cities offer new tools
for accurate observation of how people use
the city, and can therefore provide new ap-

proaches to urban theory (C Harrison & Abbott
Donnelly, Y-1).

Today, the main focus of development and
mutation in the world is information and
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Extend
Introduction

The city is not a static entity, it is complex
and dynamic. Therefore, designers and plan-
ners for the city should not create fixed and
finished products, but must define a frame-
work that may change in the future and
adapt itself to future changes. Urban plan-
ning must be considered as a dynamic spa-
tial framework of the city, and contemporary
urban design needs to guide urban designers
to use technological advances in urban mod-
eling programs. As an accepted fact, the goal
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for producing ¥D urban content (Watson et al,
YeeA).

Methodology

f-Y- research type

The purpose of the present research is to apply
applied research; the purpose of applied re-
search is to develop knowledge in a particular
field; here, too, our research aims to provide
new design, modeling and simulation technol-
ogy. In this study, a methodological approach
was used to simulate the city model in the
Kalad neighborhood. The model includes GIS-
based data that the user can view in real-time
on the model’s full features with a request to
view the data. The purpose of the algorithm
defined in this study is to visualize a smart en-
vironment that can be in accordance with the
defined development plans and current plans
of the region in question in the form of flexible
scenarios.

f-¥- Required data and how to collect it

The following types of data were collected
to create a three-dimensional model of the
buildings in the study area:

¢ Located dataset of building plots and spec-
ification table with necessary parameters for
modeling

* OSM data for street network

* Digital Elevation Map (DEM)

¢ ¥D tree modeling from the ESRI Library

e Gathering images of buildings in the study
area

e Gather building imagery from Google Earth
by image processing

All this diverse data was combined to create
vD content for the study area. The data prepa-
ration step involves selecting the coordinate
system for the data, calculating the necessary
parameters, simplifying the plots, and creating
points for the vegetation layer. The modeling
process began by importing ready-made data
into software and creating rule files. Subse-
qguently, the created rule files were applied to

communication technology, the achieve-
ments of which are tied to people’s lives.
Urbanism and architecture are no exception
and must keep pace with the development
of new technologies. Urban planning and
design are inextricably intertwined with dig-
ital tools. Innovative and recent tools have
replaced manual and analytical tools. In the
applied and scientific fields, there is a grow-
ing interest in YD world modeling. In order to
model and simulate the real world, the pro-
cess of digitizing objects shapes, motions,
textures and other features is emphasized.
Much work has been done and significant
advances have been made in digital equip-
ment and software. yYD computer model-
ing tools, including laser scanning and im-
age-based modeling and rendering, are very
powerful. Object modeling has evolved from
simple object structure to complex human
face, hair and even liquid form modeling.
In the past, the main use of YD modeling
was visual representation, but today mod-
eling emphasizes change. YD modeling has
been widely used in areas such as computer
graphics, virtual reality and communication,
and given the complexities and expansions,
there is now a growing demand for YD con-
tent to manage, maintain, display the lifecy-
cle of objects, for timely decision making,
predicting changes is needed. Of course, in
different areas of research and applications,
the ¥D modeling methods in each specialty
are different. Having smart city management
depends on the use of smart executive tools
in different dimensions of the city. One of
the most important aspects of smart urban
management is the production of dynamic
three-dimensional models in order to eval-
uate feedback on the application of urban
criteria or to predict possible changes in the
three-dimensional form of the city. The best
way to create a large-scale YD model in a
short time with low cost is procedural mod-
eling because it is a YD model using rules and
algorithms and is a cost-effective solution
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the initial shapes and the vD content was gen-
erated.

Discuss and Conclusion (Smart simulation
of the case study)

The end result of this research is a three-di-
mensional simulation model of the Kalad in
the Narmak area of Tehran written in CGA
and Python programming language in the
CityEngine software. This simulation model in-
cludes buildings, street networks, vegetation,
and topography. The Procedural Modeling is
the core of City Engine software, this system
does not produce end-products statically, and
this modeling framework can be considered as
a framework that can be changed in the light
of future changes. This modeling system can
dynamically represent the effects of alterna-
tive decision planning. There is no doubt that
CityEngine continues to change the future of
urban design, urban planning and even archi-
tecture. However, it does provide a link be-
tween these areas. In other words, procedural
modeling eliminates the gap between scales,
as it enables coding of different design solu-
tions for each level of detail. This model can
be developed and thoroughly researched by
creating different levels of detail. For example,
urban facilities can be added by coding. The
content of this model can be improved by add-
ing other urban elements and more details of
buildings, and all the elements in the city can
be applied in the modeling process and mon-
itor and control the city data and information
through management dashboards. It is possi-
ble to have a smart data-driven model, which
includes all the components and elements of
the city (City Information Model), in order to
move towards smart urban management.
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