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SUMMARY

The paper presents the on-going project on 3D cadastre modelling in Russia. The aim of this
project is to provide guidance in the development of a prototype and to create favourable legal
and institutional conditions for the introduction of 3D cadastre modelling in Russia based on
experience of the Netherlands and other countries. Among the planned results are:

1. 3D cadastral model for data generation, storage and distribution of information about
3D properties;

2. Prototype (and access portal)

3. Evaluation of the prototype for objects of a pilot region;

4. Strategy and action plan for proper institutional embedding. This includes the
preparation of legal and organizational guidelines for the long-term development of
3D cadastre in Russia.

The project runs from May 2010 until May 2012. It is a Government to Government co-
operation with Russian and Dutch partners: Federal Service for State Registration, Cadastre
and Mapping (Rosreestr), Federal Cadastre Centre (FCC) "Zemlya" and the Netherlands’
Cadastre, Land Registry and Mapping Agency (Kadaster) in consortium with Delft University
of Technology (TUD), Grontmij Nederland B.V., and Royal Haskoning B.V. There is a strong
vision and drive in the Russian Federation towards a 3D cadastre. This is a realistic vision
insofar that 3D will be used where needed: complex buildings, or other types of constructions,
and subsurface networks (e.g., cables and pipelines).

The cadastre law in the Russian Federation is quite generic concerning 3D situations: it
neither explicitly mentions 3D, nor does it prohibit 3D volumetric parcels for registration.
Nizhegorodskaya Oblast has been selected as pilot region in this project. The territorial
division of Rosreestr of Nizhegorodskaya Oblast is actively involved in the project, as well as
the Nizhny Novgorod City Administration (with 1,9 million inhabitants). Specialists of
Rosreestr and Land Cadastre Chamber in Nizhegorodskaya Oblast provide the local data
needed for the pilot.

In this FIG WW paper the mid-term results are presented, including selected cases and initial
3D cadastral model that has been selected.
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PE3IOME

B nannoil pabore mpeacTaBieHbl MEPBBIE PE3yibTAaThl TEKYIIErO MPOEKTa MO CO3JaHHUI0
MOJIEJIN TPEXMEPHOTO KajacTpa oOBeKTOB HenBmxuMOcTH B Poccum. llenbio manHOTO
MPOEKTa SABJISICTCS pa3pab0TKa MPOTOTHUIIA M CO3JaHUE ONaronmpusaTHBIX (IIPAaBOBBIX U
MHCTUTYLIMOHAJIBHBIX) yCIoBUil Uit BHeApeHus 3D- kamactpa B Poccum, ¢ yderom ombiTa
Hunepnannos u npyrux rocyaapcts. Cpeau MiIaHUPYyEMBIX pe3yIbTaToB:

1. Mogens 3D-kanactpa ajsi co3/1aHus], XpaHEHUsI U paclpocTpaHeHus: nHpopmaru o0
00BeKTax HEIBUKUMOCTH;

2. TlpoToTun u mopTtan Ans AOCTymna K qaHHbIM 3D kamactpa,

3. TectupoBanue npoToTUNA A5 OOBEKTOB MUIOTHOTO PETHOHA;

4. Crpaterus u IulaH JCUCTBUH MO HaJIEKALIMM HHCTUTYLHOHAIBHBIM HM3MEHEHUSIM.
3T0 BKIIIOYAET B €€0sI MOATOTOBKY PEKOMEHIAIINH 110 TIPAaBOBBIM M OpPTraHU3aIlMOHHBIM
acmeKTaM B IIeNIX JoarocpouHoro passutus 3D kamactpa B Poccum.

[Ipoexktr ocymectBasiercss ¢ mass 2010 mo mait 2012 roma, B pamkKax HporpaMMmsl
«IIpaBurensctBo ans IlpaBuTenscTBa», POCCUMCKUMHU U HHUJEpiIaHJICKUMHU mapTHepamu. C
POCCUICKOM CTOpPOHBI B TMpoeKTe ywacTByloT DenepanbHas ciyxk0a ToCydapCTBEHHOM
peructpanuu, kagactpa u kaprorpadguu (Pocpeectp) u denepanbHblii KagacTPOBBIA LEHTP
(®KL) "3emns", co croponsl HunepnanaoB - AreHTCTBO KajacTpa, perucTpaiuu 3eMeib U
kaprorpadpun (Kadaster) B koncopumyme ¢ TexHonormdeckum ynuepcuteToMm Jlendra
(TUD), Grontmij Nederland BV u Royal Haskoning BV. B Poccun no ornomenuto k 3D
KaJacTpy CYLIECTBYET PEaTMCTUYHOE BUACHHWE W MOHHMMaHuEe Toro, 4to monaxon 3D Oyner
UCIIOJIb30BaThCS B CIydae HEOOXOAMMOCTH: JUIS 3IaHUH CI0KHOM KOH(UTYpallu WIH JPyTUX
TUTIOB KOHCTPYKIIUM, /TSI TIOJ3E€MHBIX CeTel (HampumMep, Kadeseit u TpyOonpoBOIOB).
3akoHOJAaTEIbHBIE OCHOBBI KajgacTpa B Poccuu TOBOJNBHO ONArompusTHBI C TOYKH 3PEHHS
pa3Butus 3D Kajgactpa: 3aKOH B SIBHOM BHIE HE ynoMmuHaeT 3D, HO W HE 3ampemaet
peructpanuio 3D yuyacTKOB.

B kauecTBe MUJIOTHOrO pernoHa B 3TOM IpoekTe Obuia BeiOpaHa Hipkeropojckast o0nacts,
pacnonoxkeHHass mpuMepHo B 450 KM K BOCTOKY OT MOCKBBL.. TeppuTOpUanbHBIA OTIEN
Pocpeectpa B Hmxkeropozackoit oomactu OyneT MpUHAUMATh aKTUBHOE YYacTHE B IPOEKTE, TaK
ke Kak W Ajamunuctpanus ropona Hwxumit Horopon (¢ Hacenmenuem 1,9 wiH.).
Crneunanuctsl Pocpeectpa u 3emenbHo-KanacTpoBoil manaTel B Hupkeropojckoi obGmactu
obecreyar Mmoyry4eHre JAHHBIX M0 BHIOPAHHBIM B MUJIOTHOM PErHOHE O0BEKTaM.

B pabore FIG WW OyayT mpencraBieHbl NMPOMEXKYTOUYHBIE PE3yJbTaThl, B TOM YHCIE
BbIOpaHHbBIC TUJIOTHBIE O0OBEKTHI U HavalmbHas Moenb 3D kagactpa.
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3D Cadastre Modelling in Russia
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Jantien STOTER, Hendrik PLOEGER, Rik WOUTERS, The Netherlands,
Veliko PENKOYV, Bulgaria

1. INTRODUCTION

There is a strong vision and drive in the Russian Federation towards a 3D cadastre. This
applies in particular to the registration of complex buildings and structures like bridges,
tunnels, metro lines and underground networks (cables and pipes). For Russia the question is
not whether there should be a 3D cadastre, but how and when this should be realized.
However before a 3D cadastre can be realized, many factors must be considered, especially
the applicable laws and regulations, the organization of the workflow and procedures and the
necessary technology.

The project "Modelling 3D Cadastre in Russia" started in 2010 and has a term of two years. It
is a so-called Government-to-Government (G2G) project in which Russian and Dutch partners
cooperate, and funded by the Dutch Ministry of Economy, Agriculture and Innovation. The
partners in the project are the Federal Service for State Registration, Cadastre and
Cartography (Rosreestr), the Federal Cadastre Center (FCC) 'Zemlya' and the Netherlands’
Kadaster. Also participating are the Delft University of Technology, and Royal Haskoning
BV and Grontmij Netherlands BV. The latter partners are responsible for scientific support
and for building the prototype of a 3D cadastre for Russia and performing a pilot. The FCC
Zemlya is a state unitary enterprise and is the main organisation in development of the State
land cadastre automated system. FCC Zemlya realises scientific and technical maintenance of
the implemented information technologies and software, and provides and supports its
operation. FCC Zemlya is the Project Coordinator for the G2G project.

The long-term objective is: introduction of a 3D cadastre in Russia. The aim of the project
“Modelling 3D Cadastre in Russia” is to make recommendations for optimal configuration of
the legal and institutional framework for a 3D cadastre and for setting up a 3D registration.
These recommendations include the definition of 3D objects and an explanation of the
registration information both the administrative and geographic information. The
recommendations will be based on a 3D model which is developed and implemented in a
prototype for a number of cases in the pilot area Nizhny Novgorod.

This paper first gives a short introduction of the cadastre in the Russian Federation. The
project is then presented: the selected cases (section 3), the pilot (including the prototype)
(section 4) and the results and findings so far (section 5). The last section provides the
conclusion.
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2. CADASTRE IN THE RUSSIAN FEDERATION

The Federal Service for State Registration, Cadastre and Cartography (Rosreestr) was
established by merging three government agencies: Rosregistratsia, Rosnedvizhimost and
Roskartografia (Government Decree of 1 June 2009, No. 457). With this merger a single
organisation responsible for all tasks related to the registration of rights, recording of parcels
(cadastral map) and geodetic and (topographic) mapping was created. Rosreestr has about
6,500 offices and 60,000 staff members. Since the start of the Russian Federation
approximately 80 million parcels have been registered together with associated rights and
restrictions (responsibilities) and the involved parties (persons). Therefore Rostreestr
maintains probably the world's largest cadastre. Both information on parcels and the legal and
administrative  information @ can  be  accessed online by the  public
(http://maps.rosreestr.ru/Portal/); see Figure 1. Rosreestr falls under the authority of the
Ministry of Economic Development of the Russian Federation being the project counterpart.

The Russian cadastre registers five types of objects (see Figure 2):

1. Parcels

2. Buildings

3. Apartment Units

4. Other structures (bridges, pipelines etc.)

5. Unfinished objects, i.e. objects under construction (buildings, bridges, pipelines, etc.)

The current parcel system is 2D polygon based, implying that the boundary between two
neighbouring parcels is repeated (redundancy). The database contains the full history of the
polygon since its creation. There are regional differences in the contents of the cadastral map,
for example in some areas government parcels are included, while in others these are not (yet)
included. The coverage is not yet complete. The scale differs for pragmatic reasons from
1:2,000 in urban areas up to 1:10,000 in rural areas. Because of the size of the Russian
Federation several coordinate reference systems are used for accurate coordinates on cadastral
maps (3 degree zones). In each region, special local coordinate systems are used for cadastral
purposes. There are rules to avoid overlap between parcels. The survey plans needed for the
registration of new parcels are made by commercial companies.

Data maintenance is executed by the cadastre offices and data is managed in the databases of
a number of regional offices (compared to the Netherlands this may mean that a region and
sometimes also the number of inhabitants is larger). The software used countrywide
comprises: Oracle 9, ArcGIS and some local software. Currently every three months data is
copied to a central server for online web access to countrywide data (based on MapInfo’s
MapExtreme). From 2011 onwards it is foreseen that the updating will be executed on a daily
basis resulting in real-time data.
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Figure 1: The on-line web portal and associated legal facts
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Figure 2: The initial Land Administration Domain Model (LADM) for the 3D cadastre pilot project in the
Russian Federation, with five different types of cadastral objects (LA_SpatialUnits LADM in terminology)

Applicable laws and articles to 3D cadastre modelling are:
Federal Law ‘On State Cadastre for Real Estate’, Article 1;

The cadastre law in the Russian Federation is quite generic: it neither explicitly mentions 3D,

Civil Code, Article 130;
Land Code, Article 11.1; and

Urban Development Code, Article 1.

nor does it prohibit 3D volumetric parcels for registration.
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3. SELECTED CASES

For the project five representative cases were selected of “3D-like" situations in the pilot area
Nizhny Novgorod. This area is located about 450 km east of Moscow. The territorial division
of Rosreestr of Nizhegorodskaya Oblast (approximate size of 77,000 km2, with 3,5 million
inhabitants) will be actively involved in the project, as well as Land Cadastre Chamber and
the Nizhny Novgorod City Administration (with 1,9 million inhabitants in the capital).
During the first visit to Nizhny Novgorod, local authorities have shown much interest in the
3D project. The office of Rosreestr and Land Cadastre Chamber in Nizhegorodskaya Oblast
has selected the necessary test cases and will provide the appropriate data.
The current 2D registration of the five cases is analyzed in order to:

— understand the current registration (2D).

— understand both the spatial and legal / administrative side of the registration.

— formulate specifications for future 3D registration.

— create initial guidelines for registration of 3D objects.

For the analysis of the cases text, photos, legal documents and maps are available. In addition,
information will be collected in the field to get better understanding. There are roughly two
types of cases selected: 1. complex 3D situations, which are uncommon, but much to gain
from a real 3D registration, and 2. 3D normal situations, such as apartments, which are very
common and also benefit from a 3D registration. A preliminary analysis of the five cases
reveals the following details:

Case 1. Teledom building (near the television tower). This is an ‘older’ type of registration in
technical building database including the floor plans. The rights of the various units are
individually recorded in the rights register. The building has subsurface parts and above air
overhangs. With the ‘older’ registration approach, the floors are either in DWG format or
scanned images (roughly ‘geo-referenced’ by cadastral block or street address, not yet via
parcel level). The basement (for underground parking) and first 2 floors are owned by a bank.
The second owner has a multi-floor column (same part at every floor) on top of this and leases
the different units (floors) to different users. If lease in Russia is longer than one year, then
also the lease needs to be registered. In total 20 units are located in the building, with 10
different owners. The building has interesting overhangs (possible above neighbor parcel with
shops and also possible above public road/ footpath). Because of the interesting 3D
configuration of legal spaces, this is a very good case to be further used in the prototype (see
Figure 3).

TS01C - 3D Cadastre and 3D Information 7119
Natalia Vandysheva, Vladimir Tikhonov, Peter van Oosterom, Jantien Stoter, Hendrik Ploeger, Rik Wouters, and
Veliko Penkov

3D Cadastre Modelling in Russia (4967)

FIG Working Week 2011
Bridging the Gap between Cultures
Marrakech, Morocco, 18-22 May 2011



Figure 3. Impression Teledom building

Case 2. Apartment complex. This case provides a more "normal" 3D configuration with
property rights for 88 units for housing and 7 units for non-residential purposes. The
underground car park is jointly owned. There are 6 registered mortgages on residential units.
The land parcel is jointly owned and it is a so-called unfinished object (object under
construction) under the registration. Figure 4 gives an impression of the situation.

i

Figure 4. Impression Apartment comi)lex
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Case 3. Business complex "Nizhny stolitsa". This complex includes a building with 14 floors
(and again an underground parking lot) containing non-residential property of five units,
common shared ownership of 21 offices, 15 units are leased. There is one mortgage recorded.
The land plot is leased by owners of premises. See Figure 5 for an impression.

Figure 5. Impression Business complex "Nizhny stolitsa"

Case 4. Short gas pipeline, partly above and partly below ground, from tie-in to boiler
installation. The pipeline runs from junction to the heating installation at this address through
a intermediate-pressure pipeline. It passes several parcels of land with several owners. The
total length of this line is 285.7m, with 12.5m above ground and 273.2m below ground. See
Figure 6 for an example of the cadastral map.
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Figure 6. Cadastral map fragment with the intermediate-pressure pipeline

Case 5. Again a short gas pipeline, partly above and partly below ground, now from tie-in to
input to a furnace. The low pressure pipeline passes several other land parcels with different
owners. The total length of this line is 183.24m, of which two parts (8.7 m and 2.4 m) above
the ground and the longest part underground (172.14m), see Figure 7.
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Figure 7. Cadastral map fragment with the low pressure pipeline
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4. THE PILOT AND PROTOTYPE

The name of the project, Modelling 3D Cadastre in Russia, emphasizes the aspect of
modeling. This model is the basis for initial registration, for storing data, for dissemination
and for exchange format for editing and querying data. In the pilot, the model is implemented
in a prototype and applied to the selected cases so that the Russian project team acquire
knowledge about the technical, organizational and legal implications of the 3D information.
The registered data of the cases can be upgraded into suitable 3D data for the prototype. The
application of the prototype to the cases will also show how the (Russian) users experience
the prototype and the 3D data.

In order to enable easier incorporation by the Russian Cadastre, software architecture
solutions are preferred in line with the current environment of the Russian Cadastre.
Therefore the first technology options to be considered are Oracle 11 spatial (supporting
polyhedrons) and ArcGIS. However, if during the lifetime of the project it becomes clear that
this will give too many limitations for the prototype and pilot than other technology options
will be explored. In this context cooperation with an ongoing 3D NL pilot in the Netherlands
(Stoter et al, 2010), will be very beneficial (as many software vendors, government
organizations, engineering firms and research organizations are participating in this pilot and
bring in their knowledge). The goals of the pilot area activities are twofold:
— Testing of the prototype: does the prototype work, and is it possible to implement it
within the client’s setting, and does the prototype perform as anticipated?
— Obtaining experience: stakeholders (within and outside of Rosreestr and FCC Zemlya)
know the implications of 3D cadastre through hands on experience.

Below the activities related to the pilot are described in more detail. The building of the
prototype will entail two increments, or reiterations, in order to be able to test the
functionality and component performance.

Increment 1: The first version of the prototype has very limited functionality and is
particularly aimed at the technical testing of the selected technologies and components. To
this end, the prototype will be installed on a computer in the office of Rosreestr in Nizhny
Novgorod. Part of the testing is to load data into the prototype. After the installation of the
prototype, the registration and retrieval of 3D objects will be tested. Some of the available 3D
objects will be imported in the prototype and the objects will be stored in the database using
the data model. The back office components of the prototype will perform these operations.
The data is available in the portal, so the other parts of the processes (selecting and visualising
3D objects) can be tested. During testing, small changes to the software or implementation
protocols may be made.

Increment 2: The second version of the prototype has more functionality and is more user-
friendly than the first version. The new prototype will also be installed in Nizhny Novgorod.
Again, the registration and retrieval of 3D objects will be tested. In this case, more objects
will be used for loading into the prototype. After the loading of the objects, stakeholders will
be involved in using the prototype in use cases, which mimic real life situations. This ensures
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that possible future users of the system gain insight in possibilities of the loading, storing,
selecting and visualising 3D cadastre objects. The outcome of this activity leads to
recommendations for the next phases of the project.

5. RESULTS AND FINDINGS SO FAR

An initial analysis of the cases against the background of international 3D-Cadastre
developments offers an indication about the scope of the proposed 3D cadastre in Russia.
Important input for the analysis was the completed questionnaire on 3D Cadastres by the
Russian. This questionnaire was executed in autumn 2010 by the FIG Working Group on 3D
Cadastre (see Oosterom et al, 2011). The insights obtained so far (see also Hoogeveen et al,
2010; Oosterom et al, 2010) are described below and will be developed in the remainder part
of the project.

5.1 Measuring the overlap of 2D plots with 3D object

3D cadastral objects in Russia normally have a relationship with a physical object (building,
tunnel, pipeline, etc.). It is not meant that under-or aboveground (3D) cadastral objects (for a
tunnel or pipeline) are split into several parts in case they traverse multiple land parcels.

5.2 Legal versus physical object

The model and its elaboration in the prototype will give explicit attention to legal vs. physical
objects. The registration of legal items (cadastral parcels with rights) and their physical
counterparts (buildings or tunnels) create two different but related databases. This is already
the case in 2D, but is even more in 3D. The display of physical objects will provide the
reference to understand the location and size of the legal objects. Figure 8 shows an
integration of 3D and LADM CityGML (OGC standard for 3D spatial objects), with explicit
links between 3D cadastral objects (as in LA LegalSpaceBuildingUnit LADM) and its
physical counterpart (part of building CityGML).

class Spatial Unit Package/
_CityObject _Site
5 f _AbstractBuilding
Spatial Unit: Spatial Unit::LA_Parcel Spatial Unit::
LA_SpatialUnitGroup LA_Level Zr Zr
Spatial Unit:: Spatial Unit:: BuildingPart Building
LA_LegalSpaceUtilityNetw ork LA_LegalSpaceBuildingUnit

Figure 8: integration of LADM-3D and CityGML
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5.3 Validity of the 3D-legal object

When a new 3D-legal object is registered on the basis of all necessary legal and spatial source
documents, the 3D-legal object can be visualized and checked for accuracy (e.g. is it closed?
No overlaps not another registered 3D-legal objects?). This check is important for consistency
and quality. But it also means that there must exist a database with Geo-referenced 3D
representations of the earlier recorded 3D right objects. The 3D cadastre thus includes more
than just a record of source documents.

5.4 Selection of best option for the 3D-cadaster

The basis of the Russian 3D Cadastre model could be formed by the ISO 19152 Land
Administration Domain Model (LADM) (ISO, 2011). However, LADM is still allowing many
options and these should be investigated. Below a range of options for a 3D cadastre model as
identified by the FIG working group on 3D Cadastres (http://www.gdmc.nl/3DCadastres):

1. Minimalistic 3D cadastre: do not consider cables, pipelines and (rail)roads as real estate
objects (and do not register them in the cadastre), this eliminates the majority of subsurface
objects. For apartment buildings: make them available via layers (by clicking on a symbol
on 2D map/floor plans as in Spain), this takes care for the majority of above surface
objects. For all other 3D objects add a symbol to the 2D map and refer the spatial source
document (and other tricks to make the situation ‘clear’). Advantage: easy to implement.
Drawback: the minority of 3D exception cases (non layered apartments or pipelines and
cables) may give the majority of problems.

2. Topographic 3D cadastre: do not create own geometry for the legal objects, but define the
legal objects by referring to (boundaries) of physical objects (topography, including
pipelines and cables). Advantage: when a reliable 3D topographic data set is available, this
can also form the basis of the 3D Cadastre. Drawbacks: This implies that a legal object can
only exist if there is a topographic counterpart to refer to. The topographic 3D cadastre is
non-consistent with the design principle of the current 2D cadastre (based on legal parcel
boundaries).

3. Polyhedral Legal 3D cadastre: 3D volume parcels have their own geometry, similar as in
the current 2D database (via polygons). However, this time the geometry is represented by
a polyhedron (volume bound by flat faces). Advantages: relatively easy implementable
with current technology (database, GIS/CAD), and similar to polygon approach in 2D.
Drawbacks: no topology structure (for better quality guarantees) and no curved faces.

4. Non-polyhedral Legal 3D cadastre: similar to the previous model alternative, but now
allowing curved faces, such as cylinder and spherical patches (which can be the result of
buffers) of even more complicated curved surfaces, including NURBS. Advantage: more
type of 3D shapes can be registered (as needed in Queensland, because the law and
regulations do not enforce restrictions on the geometry types). Drawbacks: no so easily
implemented with current technology and also still no topology structure.

5. Topological Legal 3D cadastre: 3D volume parcels are described by a topological structure
based on nodes, edges, faces and volume primitives. It is assumed that, and most useful
when, the 3D objects are to be considered a partition of space. That is, the 3D objects have
touching neighbours on all sides: Advantages: no redundancy in storing the boundaries,
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good quality control (no overlap and gaps). Drawbacks: less well supported by current
technology and also not consistent with the current polygon parcel approach in the 2D
Russian cadastre.

Of these five options, option 3 (legally 3D Land Registry based on polyhedron volume
objects, flat planes) seems to be the most obvious. Perhaps with a mix of option 4 for volumes
with curved surfaces such as around pipes or buffers around objects. Option 1, the minimalist
approach to 3D Land Registry does not solve the sometimes complex 3D situations. Option 2,
topographical 3D cadastre (3D plots define referrals of 3D physical objects), is not conform to
the current 2D Land Registry which is based on properties with own geometry. And Option 5,
a topologically structured 3D Cadastre, is not conform to the current 2D Russian Land
Registry, which has no topology.

5.5 Guidelines for registration of 3D Parcels

It is desirable to develop guidelines (possibly in the legislation on cadastre) to prescribe how
the future in Russia 3D parcels can be recorded. This could be in the way such as the
Queensland ‘Directions for the Preparation of Plans’ (Queensland Government, 2008).
Chapter 10 of these directions describes exactly how a volumetric parcel should be described
so it can be registered. Based on this example and after analyzing the Cadastre in the Russian
Federation, the following guidelines are proposed for the registration of new 3D parcels
(cadastral objects):

— 3D plot narrative as well as PDF (for easy visualization) and 3D data (according to
LADM / CityGML model for supporting the cadastral registration process) should be
supplied;

— For normal parcels a 3D polyhedron is a sufficient description;

— For 3D linear plots (including pipeline) an additional option would be the following:
an attached (multi-) polyline diameter or height and width;

— New 3D plot that crosses multiple land parcels is a transfer of ownership (or other
right of these plots at a single new 3D plot);

— A 3D plot gets a (temporary) ID, volume (m3), and surface water system board (m2);

— For reference, the following topographic objects are required: 3D buildings (rooms),
roads, pipelines and cables and relevant surface with height;

— Accuracy of a 3D object is equal to 2D object (15 cm). One side face must be within
15 cm of a flat plane.

— For horizontal and vertical reference the standard of Oblast Nizhny will be used

— Height (z) coordinate: absolute (vertical reference) required and relatively (compared
to Earth's surface) is optional;

— Curved surfaces will be approached by multiple flat edges (this model is relatively
easy to implement);

These proposals should be discussed by Russian experts, beneficiaries and counter partners.
Final recommendations will be prepared on the basis of the results of this discussion taking
into account the results of the pilot project.
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6. CONCLUSIONS

The aim of the "3D Cadastre Modelling in Russia" project, a cooperation by Russian and
Dutch partners, is to provide guidance in the development of a prototype and to create
favourable (legal and institutional) conditions for the introduction of 3D cadastre in Russia.
More specifically, a prototype will be developed for the registration and retrieval of 3D
cadastral objects from the pilot area Nizhegorodskaya Oblast.

The project provides a unique opportunity to bring insights gained in various studies (such as
Stoter, 2004; Stoter and van Oosterom, 2006) into practice and to achieve the optimal
implementation of a 3D cadastre for a specific national context. Two results of the pilot are
equally important. The first is the gained knowledge within the project team of the technical,
organisational and legal implications of an information system as it is implemented in the
pilot area. The second result is the experiences of the stakeholders with the prototype and the
3D data. This will be the basis for further activities in the next project phases.
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