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Abstract
A model covering land registration and cadastre with its effects is required in these days, so this work will focus on
including 3D aspects of roads in the base cadastral model. We considered two important components of the 3D
Cadastre: the surface parcels represented in the Stereo’70 system and the parcels of volume and its overlapped
representation over the coordinates of the 2D cadastral system. Several countries in the world already have legislation
allowing the registration of volume parcels, sometimes even including detailed regulations for 3D survey plans. From
this idea of different parcel management, we have reached to the implementation of the 3D cadastre also to the linear
elements.
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INTRODUCTION

divided into "layers" above or below the earth
(Iordan, 2013).
The concept of how to secure rights in space
including the three-dimensional (3D) has been
increased interests in land use management and
research during the last years.
Mobility and transport are two essential components of a country's economic development
and human well-being (Gristina, 2016). The
need for space in urban areas leads to many
situations of physical overlap of real estate for
the real world (Figure 1) (Musceleanu, 2018).

We started from the definition of the land for
transport as the land plots occupied by the
"road" (roads, railways, etc.) and the bridges,
the legal regime of the land, the own transport
characteristics for the roads and the land under
the bridges, both with common features and
with specific features highlighted by
management differences.
From this idea of different parcel management,
we have reached to the implementation of the
3D cadastre also to the linear elements.
The concept of 3D Cadastre has been more and
more interested in the past 30 years. In some
countries this is already implemented, and it
can be study on an existed model. The purpose
of the 2D cadastre is also applied to the 3D
cadastre.
Registering the rights of 3Dcadastre should
provide property certainty, it is a system in
which parcels are positioned, providing
property security for 3D construction, and
protects the rights of owners.
It is important to clarify that the land parcels
can only have one owner or more owner’s
quota parties and the real property must be

Figure 1. Overlapping highway and railroad

There are special situations, such as metro
stations and constructions on the same surface,
but with different owners and different
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Introducing into the geo-portal Ettera, the
geometry of the passage is diminished with an
area of 2295 square meters.
This surface exists in reality. In the land book
there is mentioned a surface of 26992, but in
reality the surface of the entire passage is
29287 square meters (Figure 3).
The 2D extent of a 3D right-object is the actual
parcel-boundary.
The upper and lower limits of the 3D rightobject are the upper and lower limits of the
space to where the right applies (Von
Oosterom, 2005)

destinations. Other cases where the need for a
3D cadastre is required would be on roads
under construction, underground subway lines,
railway station and roads located on the same
surface, in this case with different owners and
different destinations (Figure 2).

Figure 2. Sagului Timişoara passage

Figure 3. The current situation in Eterra of the Sagului Timişoara passage
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By introducing the third dimension one could
better illustrate the situations encountered in
reality. Also, introducing the third dimension
and managing the information in a GIS the
clarification of proprietary rights in case of
overlapping is accomplished. The interest is for
the road cadastre that records existing road
data, which in turn provides information for
new road projects, road networks in three
dimensions and properties such as graphics,
height and their spatial relationships with other
objects.
Contrast between 3D real property implications
in legislation and its 2D registration and
documentation is becoming more emphasized
with the increasing development of urban areas
with complex structures, high-rise buildings
and underground infrastructures (Peter van
Oosteterom, 2018).
The purpose of this paper is to highlight the
importance of 3D cadastral works in the
development of modern infrastructures and
terrestrial communication ways.

a) Determine whether 3D GIS would improve
the advertising cadastre for better data
management through infrastructure projects;
b) Define a conceptual model for a 3D road
cadastral for linear elements.
The Road Cadastre records data on the
dimensions of roads, roads parcels must
provide information on new road projects and
the legal basis for the construction of highways.
Studying the possibility of completing the 2D
cadastre with 3D cadastre valences, especially
in the case of highway construction it is a
challenge. This project illustrates the first step
in a research that analyzes the theoretical and
practical implementation of 3D road cadastre
inventory in Romania.
We have started only by measuring and
implementing the 3D model, but the road
cadastral system has to be filled with properties
such as texture, graphics, height and their
spatial relationships with other objects.
The highway section, which is the subject of
this paper, is located between Făget and
Margina, Timiş County, a crossing over the
Lugoj-Ilia railway and the DN68 national road
(Figure 4).

MATERIALS AND METHODS
Road transport has always played an important
role in the growth of a country and to manage
road networks and to ensure a high standard of
road performance, public and private road and
road inventories have been implemented using
databases and geographic data. These allows
for the recording and the management of
significant amounts of different road
information, but so far, they do not focus on 3D
road information, data integration and
interoperability. In an increasingly complex
urban environment and in the age of smart
cities, applications including intelligent
transport systems, mobility and traffic
management, road maintenance and safety
require digital data infrastructures for road data
management models. This document presents
the first step towards implementing the road
inventories. 3D based on a case study of "road
cadastre" (road inventory established by law),
investigating current limitations and needed
improvements and compares the data structure
required by the law cadastral with the needs of
real users. The study follows 2 major
directions:

Figure 4. Cross over between highway and railway

Focusing on the case study, it can be define a
conceptual approach and a model for a 3D road
cadastre whose general principles can be
extended to other cadastres.
First, we made the necessary documentation for
the corridor registration and land expropriation,
which were submitted for approval by OCPI
Timisoara, and after that we realized the
representation of the 3D section to show the
valences of 3D cadastre.
At the base of the documentations prepared for
the establishment of the highway corridor and
the expropriation of the lands afferent to the
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corridor, stood the Law 255/2010, Government
Decision 680 of 19 August 2015 and the
Expropriation Decision no. 51 of 26 January
2016 (Moscovici, 2017).
The support for levelling network and for 3D
representation for volume calculations and the
interpretation of the boundary marking as a
cadastral area using the 3D spatial model was
made starting from the levelling mark of the
III-rd state geodetic network RN GARA
MARGINA and closed on the IV-levelling
mark RN SINTEŞTI (Figure 5).

Figure 7. The highway resulted

We initially only opened the points, that will be
processed. After that we used thematic layers
on the basis of which the important points were
joined.
RESULTS AND DISCUSSIONS
The 2D representation is displayed as a twodimensional dimension in which the length and
height on surfaces are expressed. Typically, 2D
forms are measured in square units such as cm2.
In 3D, all three dimensions are represented, the
objects being measured in cubic units such as
cm3. Creating a 3D model is essential for roads,
and this method should be applied in our
country. There are many peculiarities in which
national roads, motorways or other public
networks cross over or under other
communications or rivers, and these cannot be
highlighted in the 2D plan.
The representation of the cadastral system in
our country is a graphical one. In Romania it is
presents the limits and the official measures of
the property on a 2D digital map outline in
Annexe 1 of the land book. To be able to
represent superimposed properties like
condominium, the plan must have a vertical
profile of the properties and a detailed drawing
of each layer.
A solution for the land book where at present it
is the representation 2D would be the
representation for the image 3D (Figure 8) and
the replacement of the table where is the
distances between the points with the XYZ
coordinate table.

Figure 5.Levelling network

Data collection for such a system must be done
considering the ultimate goal. This will
consider the choice of collection tools to enable
the data processing and viewing in the threedimensional space. Among the many 3D
representation programs, we chose the TopoLT
(Figure6).

Figure 6. Processing the data

After the data processing and the transverse and
longitudinal profiles were made, the situation
plan was drawn up.
In the end, the outline of the highway section
has resulted, as shown in the following picture
(Figure 7).
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Figure 8. Solution for land book in 3 D representation

Some elements can be better outlined in the 3D
model because you can see all the major items.
We had the Lugoj-Deva highway section which
crosses a railway on the territory of the
Margina UAT, and this passage cannot be
highlighted in the 2D plane because it stops
between the highway and the railroad leaving
an empty space (Figure 9).
Thus, with the help of 3D modelling, it has
been shown that the highway has continuity

over the railway, the empty space between
them it will disappear.
By making the 3D cadastre, it is also possible
data processing, the minimum time and efforts
required to design complicated roads,
modelling and testing in a virtual environment
before construction, cross-sectional and
longitudinal
profiles
achievement,
and
calculation of filling and excavation volumes.
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not exist or it is possibly stratified on twodimensional representation. In addition, an
increasing number of tunnels, underground
networks and infrastructure objects under or
above land are not owned by the owner of the
land above or below.
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Figure 9. Detail of the 3D modelling

CONCLUSIONS
3D road cadastre has the potential to improve
road management for both the construction and
the maintenance. To simulate the landscape of
a road and 3D structures views such as
walkways and ramps, simplifying the communication of complex situations; improving the
planning, the construction and the maintenance
of roads and bridges.
Rights registration is possible on parts of the
considered area, however, the spatial representation of the extension of rights often does
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