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Abstract: Designing of a building and urban planning are two different profes-
sions. Apart from the professional knowledge the data, the scale, the applied soft-
ware are all different. However, these two areas depend on each other. In our opin-
ion, planning does not end at the building level, since a building pertains to a street, 
and a street is a part of a settlement. The process of building designing has to be 
a part of the larger scale process of urban planning. Architects would need infor-
mation  the beginning of the designing, which is actually available at the urban 
level: localization of the parcel, the density of built environment, local architectur-
al regulation,etc. It would be useful to give the opportunity for automated control 
after completing the design. Furthermore, the work of the urban planner could be 
highly supported by the 3D architectural  models of buildings. Our work is focused 
on the practical applicability of the issue in Hungary rather than researching new 
theroretical methods. Our pilot project showed convincing results. With further 
improvements the implementation can begin.

Keywords: BIM, GIS, urban planning, 3D modelling

DOI: 10.3311/CAADence.1645

BUILDING INFORMATION MODELING – 
BIM
BIM has become one of the most popular acronym 
in the field of architecture over the last few years. 
BIM comes from the English expression Building 
Information Modeling. This can be defined as an in-
telligent, model-based process spanning through 
the complete life-cycle of the building, which was 
created to support the more economical, faster 
and more environmental friendly implementation 
of construction projects. It generates coopera-
tion between the participants even from different 
fields, and provides numerous advantages to de-

signers, construction professionals and owners 
throughout the entire period of the project [1]. 
BIM is a system to store and manage all the data 
related to the building, which represents a three-
dimensional model-based database. This implies 
that primarily BIM is a spatial model and sec-
ondly it is a database. This is important because 
the built-up components (elements) in the model 
space are identified, and later attributes are linked 
to them depending on their application: stati-
cal characteristics by the supporting structures, 
prices by the budget and thermal characteristics 
by the energetics.

http://dx.doi.org/10.3311/CAADence.1645
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An independent, standardized file format has 
been developed in order to help the model- and 
data-based communication between the various 
disciplines, which is suitable for the structured 
description of the BIM objects used in architec-
ture. This file format is IFC (Industry Foundation 
Classes), and it is recognized by all of the archi-
tectural, structural and mechanical design soft-
ware packages. The collaborators of different 
disciplines export their models into an IFC file, 
which contains all the field-specific information. 
Then the architect imports these files into his own 
software, and integrates it with the architectural 
plans.

GEOGRAPHIC INFORMATION SySTEM – 
GIS
The Government Decree No. 314/2012. (XI. 8.) con-
tains regulations about the urban  development 
concept, the integrated strategy for urban devel-

opment, the tools of the settlement planning and 
its specific legal institutions.
The regulations define that the settlements de-
velop the infrastructure network, control the land 
use and the local building policy within their own 
competence, while preserving the natural, land-
scape and architectural values of the environment 
and ensures consistency with the higher-level 
regulations. Its tools are [3]:
•	the urban development concept, which is based 

on the decision of the local government’s repre-
sentative body;

•	the urban structure plan, which is based on the 
local government’s decision of the urban de-
velopment concept and developed by the local 
government’s representative body;

•	the local building code and the regulation plan, 
which is based on the settlement structure plan 
and determined by the regulation of the local 
government’s representative body.

Figure 1: 
A building’s life-cycle [2]
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The local building code contains the construction 
rules that apply to a particular site. Construction 
Monitoring System is a web application operated 
by the Lechner Knowledge Center, and it supports 
the local building collaborators by displaying 2D 
informations on basemap about the local building 
codes. The problem is that the current regulation 
plan is not directly comparable with the plans of 
a building permit arriving in 2D format (PDF) to 
the construction authorities; therefore they can’t 
be automatically checked and verified. Moreover, 
some of the rules not only depend on the spatial 
arrangement of the site, but also on the construc-
tion itself. Unfortunately, in the current situation 
even a simple verification cannot be implemented 
automatically (e.g. keeping distance from the plot 
border), since the necessary data is not available 
or it is not in the appropriate format.

THE CONNECTION BETWEEN COMMU-
NITy PLANNING AND ARCHITECTURAL 
DESIGN – GIS TO BIM
In the architectural design, taking certain crite-
ria into consideration from the beginning of the 
design is essential. The regulations concerning 
the local single settlement areas can be found for 
each settlement in different websites and in dif-
ferent structures.  The table of contents regularly 
cannot be found or does not even exist so finding 
the planning site in the documents and the regu-
lation which is connected to the site can take up 
much time from the architect. 
After the identification of the parcel the actual 
work begins with the analysis of the written docu-
ments and the map appendixes. The cognition of 
the site and taking into consideration the rules, 
the designing of the building shall begin. Current-
ly in the course of the settlement planning and ar-
chitectural planning, in which certain processes 
are built on each other there is no recent IT data 
connection.
The architects would need information at the time 
of the start of the planning which are already 
available on the settlement level. For example the 
spatial position of the site, the inbuilt of the neigh-
borhood, the local architectural regulations, etc. 
The 3D models are arising as the final result of 

the planning can be automatically compared with 
the local building codes, and the LOD2-level gen-
eralized building models 3D representation could 
support the settlement planning. 
The creation of submission formats and BIM tech-
nical guidelines would be worthy to take into ac-
count, moreover developing plugins or add-ons 
for the most popular planning software packages 
(for example: ArchiCAD, AutoCAD, Revit). It could 
help the architect’s workflow and would facilitate 
the automatic check of the files by sending them 
into the national building registry.
If the architects would not only be able to use the 
regulations processed by the settlement plan-
ners in a text and static map form, but they could 
get access to its dynamic database, the designing 
phase and quality control can be accelerated and 
would be refined. This presupposes the storing of 
the full regulation in a database to which the ar-
chitects have to be able to connect by a web-based 
data connection. 
It would be necessary to modernize the processes 
of the two specialties in such a way that each oth-
er’s data and its information should be able to sup-
port their own work. These connections should be 
established with already existing standard tech-
nologies to support the building permit procedure 
at the authority.
From designing a building – BIM model and IFC 
standard – it is necessary to reach the stage of city 
model’s geospatial information technology (GIS), 
than from there back to the building model again. 
To achieve this goal it is mandatory to be able to 
handle the 3D building models on their own and in 
a generalized form for the city-scale as well.
Five different levels of city-scale visualization can 
be distinguished by LOD (Level of Detail). Floor-
plan (LOD0), floorplan with height (LOD1), roofs 
(LOD2), overhangings, windows and doors (LOD3) 
and the complete interior design (LOD4) (Figure 2). 
These levels in the architectural planning appear 
differently because of the scale. The overall build-
ing mass (LOD100), specific geometry (LOD200), 
specific and accurate assemblies (LOD300), de-
tailed specification and real life solution (LOD400) 
(Figure 3). 
The substance of the levels of the two disciplines 
can be associated with each other. They show 
similarity, however the content has some differ-
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ences. Using web-browser technologies for the 
city-scale display, speed is the bottleneck so it is 
essential to minimize the data quantity sent to the 
users. In web-browsers using LOD2 the building 
mass can be seen and the data content and quan-
tity are moderated so that is why this method in 
visual representation is the mostly accepted.
One of the methods to collect large quantities of 
LOD2 data is based on laser scanning technol-
ogy, as it results point clouds come into existence. 
During the process of making point clouds the ob-
jects should be recognized automatically (for ex-
ample: building, ground, etc.). To be able to apply 
this process different separation workflows are 
obligatory, based on spectral (color) or geometry 
(segmentation) separations.

THE RELATIONSHIP BETWEEN BUILD-
ING DESIGN AND URBAN PLANNING – 
BIM TO GIS
Currently, during the building authorization proce-
dure the architect prepares the plans and uploads 
the 2D blueprints to the Electronic Documenta-
tion System Supporting the Building Authorization 
Procedures (ÉTDR).
During the architectural design, it is becoming 
less common to work in 2D. Building a 3D model is 
becoming an integral part of the planning process. 
This model is used by the architect to accelerate 
and specify his own work, and to create architec-
tural visualizations as well. Once the designing 
process has finished and the building has been 

Figure 2: 
LOD in GIS

Figure 3: 
LOD in BIM [4]
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erected there is no further need for the architec-
tural files. On the other hand in some cases after 
the realization of the building the 3D model and 
plans are needed, for example for Facility Man-
agement reasons, renovations, and etc. Storing 
architectural plans and 3D models in native file 
formats during the process is common. This is the 
most effective and easiest way to handle the data 
fast and keep everything updated. 
Finished project files remain saved in local com-
puters and after a few years it is really hard to find 
and open them. Since the original files were made 
in older versions of architectural softwares, open-
ing and updating them can only be managed with 
great efforts. Sometimes migrating old libraries, 
finding unique elements and custom objects are 
impossible and the project cannot be opened fully 
as it was. Keeping every project updated during 
years takes a lot of effort which is not usual espe-
cially in small architectural studios. If the already 
completed 3D BIM models could be imported and 
stored in a database, it could greatly accelerate 
the work of the designers and the authorities.
Storing 3D data in a platform neutral, open file 
format can prevent data loss during time. As for 
2D documents PDF format is perfect for conser-
vation, now for 3D data the IFC format is the most 
suitable. Old IFC files can be opened in present-
day softwares without any trouble and further 

modifications can also be managed. Since IFC is 
not only able to store 3D data but attribute data too 
it is the perfect solution to link properties to 3D 
elements or connect it with other databases. IFC 
scheme set-ups can define different processes 
during the life-cycle of a building including new 
processes like the building authorization proce-
dure. 
For the authorization procedure the building plans 
must be provided in PDF/A format, whether it is a 
plan, a photo or a text document. If an opportu-
nity arises to submit and use 3D models during 
the authorization procedure, the authorization 
eligibility could be verified from a more accurate 
and detailed model. Using automatic and semi-
automatic rules, the objective parameters could 
be filtered more quickly and efficiently, compared 
to the manual verification used today.
Nowadays the project documentation can be proc-
essed only by the use of human resources. After a 
plan takes legal effect and is realized, many im-
portant building- and city-scale data get lost in 
the text documents.
After the realization of the building, if the archi-
tect could upload a BIM model (IFC file) which 
contains all the important 3D and attribute data, it 
would facilitate and accelerate the collaboration 
between the two spatial levels.

Figure 4: 
Levels of visualization
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PILOT PROJECT, WEB-BASED  
3D VISUALIZATION
Aerial data are collected from a sample area, 
which was resulted in LOD2 and CityGML files, 
and was stored in PostgresSQL database.
Some of the buildings had plans which had been 
created in Graphisoft ArchiCAD  and IFC files were 
provided as well. The 3D building models were 
converted to LOD2 models by the FME 2016 soft-
ware and these were uploaded into a database.
The 3D visualization can be divided into two scales: 
city-scale from LOD2 data and building-scale 
from the detailed BIM (IFC) files (Figure 4-5). The 
city models generated from the LOD2 data would 
provide a complete overview for the general pub-
lic and authorities, and they could support impact 
assessments, arrangement models and verifica-
tions in 3D. The city-scale visualization was tested 
by a pilot project. Solutions for the building-scale 
visualization already exist, which allow walking 
through and rotation in the model as well.
This process successfully demonstrated a system 
supporting the architectural authorization proce-
dure, where BIM models designed by architects 
and models from aerial data collection can be in-
tegrated. These data could become public during 
a subsequent design process, and could greatly 
accelerate the work related to the authorization 
procedure including the designers and the admin-
istrators. Furthermore, important data are stored 
in databases that can be used for quantifiable sta-
tistics and reports on city-scale too.
Finally, the pilot project was completed by the 
combination of Cesium and OpenLayers 3 tech-
nologies (Figure 6). The demo integrates the LOD2 
models generated from remote sensing and the 
architectural IFC models. These can be used for 
simplified web-based queries.

Altogether our main goal was to demonstrate how 
the latest technological trends (BIM, IFC, 3D visu-
alization) can create a connection between the dif-
ferent levels of building and urban planning.
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