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SUMMARY  

 

Since the introduction of the concept of 3D cadastre, a great many of significant research 

results have been done. To promote the development of 3D cadatre, 3D cadastre working 

group sponsored by International Federation Surveyors (FIG) commissions 3 and 7 was 

organized by Delft University of Technology in 2001. This working group provides a research 

and communication platform for the 3D cadastral researchers in the world. With the 

development of 3D cadastre in recent decades, a great many of technologies including 3D 

cadastral data acquisition, data validation, data visualization and so on have been developed, 

which met the basic needs of 3D cadastre. Furthermore, 3D cadastre management systems had 

been carried out in service in several countries and regions include Queensland in Australia, 

the Netherland, Sweden, and so on.  

Compared with the above countries and regions, 3D cadastral development in China is 

relatively backward. Lots of theoretical researches include the data modeling and the register 

frameworks of 3D cadastre were made by Chinese researchers. However, most of the existing 

studies are carried out from the perspective of theoretical and with few associated practical 

applications in cadastral registration and management. The purpose of developing 3D cadastre 

is to better serve the needs of cadastral management. With the development of nowadays 

socio-economic, demands for 3D cadastral visualization, multi-purpose real estate registration 

and other 3D cadastral data services are increasing.  

This paper mainly introduces the ideas and parts of research results of a joint research project 

launched by Nanjing Normal University and Bureau of Land and Resources of Xinyi recently. 

The project is also supported by the Department of Land and Resources of Jiangsu and 

Bureau of Land and Resources of Xuzhou. The aim of the project is to establish a 3D 

cadastral management, data visualization and registration model for cadastral management 

and apply them in regional registration. Firstly, we review the real estate registration 

development history as the background of this project. Secondly, problems and public 

complaints refer to current cadastral registration are analyzed as the demands for 3D cadastral 

management and registration. A 3D cadastral modeling method adapted to practical demands 

is briefly introduced at last. 



 

Jiyi Zhang, Gang Li, Youzhi Liu, Pengcheng Yin, Jinyu Yu and Zhifeng Shi 

The application model of 3D cadastre in practical registration for real estate 

 

6th International FIG 3D Cadastre Workshop 

2-4 October 2018, Delft, The Netherlands   

408 

The application model of 3D cadastre in practical registration for real estate 

in China 

 
Jiyi ZHANG, Gang LI, Youzhi LIU, Pengcheng YIN, Jinyu YU and Zhifeng SHI, China 

 

 

1. INTRODUCTION 

 

With the increasing complexity of urban land use in vertical direction, cadastral registration 

with flat polygon appears to be problematic. Registration and describing detail land use rights 

in complex conditions become more challenge for traditional 2D cadastral registration. 

Consequently, 3D cadastral registration was introduced to solve the above problems. As 

numerous developments for 3D cadastre being carried out, 3D cadastral theories have been 

significantly developed in the past years (Stoter 2003, Benhamu 2003, Tse 2003, Zlatanova 

2004, Stoter 2005, Döner 2011, Van Oosterom 2013, Shojaei 2014, Lee 2015, Shojaei 2016, 

Drobež 2017, Polat 2017, Alkan 2018). These 3D cadastral research studies the aspects of 

legal and registration framework, 3D cadastral rights representation and visualization, 3D 

cadastral modeling and so on. Theoretical research results for 3D cadastre in the past decades 

promote the development and implementation of 3D cadastral registration in the world. There 

have been many countries and regions began to implement the 3D cadastral registration.  

 

3D cadastral development in China also attracts great attention. Legal framework, demanding 

for 3D cadastre, 3D cadastral data acquisition and modeling, 3D cadastral registration model 

and other relative fields for 3D cadastral development in China have been studied (Lin 2006, 

Zhan 2006, Zhu 2008, Guo 2010, Wang 2012, Guo 2013, Ying 2015, Zhang 2016, Yu 2017, 

Fu 2018). However, comparing with advance countries and regions in 3D cadastral 

development, 3D cadastre in China is still in theoretical research stage. Traditional cadastral 

management with 2D polygon remains the major means. While the purpose of 3D cadastral 

research is to solve problems in practical traditional cadastral management, we believe that 

research should be conducted from the perspective of current cadastral data status and specific 

demands for 3D cadastre. Therefore, this paper focuses on the concrete demands from publics 

for 3D cadastre and the cadastral registration current status in practice. A 3D cadastral model 

based on current cadastral management data is proposed according to public demands for 3D 

cadastre. Application of our model in practical cadastral management is discussed in this 

paper. 

 

This paper is structured into four main sections: Current situation for 3D cadastral 

development, especially in China, is analyzed in introduction. Section 2 briefly reviews 

registration rights relations and the cadastral registration model development in China. Public 

demands for 3D cadastre are analyzed as well. Section 3 introduces a 3D cadastral data model 

based on practical cadastral management data. The application scenarios of our data model 

are discussed as well. Paper is finish with conclusion in section 4. 
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2. CADASTRAL REGISTRATION MODEL IN CHINA 

 

2.1 Cadastral rights system 

One of main functions for cadastral registration management is to describe ownership rights 

among different parcels clearly. Different rights configuration leads to different registration 

systems. In China, the ownership of land and the right to use it are separated. Land is owned 

by country or collective organization while land users have the right to use the land within the 

prescribed way. Accordingly, land use rights and buildings’ ownership rights on land are 

registered and managed by different department for a long time. Land ownership rights and 

other related rights connecting to the specific users of the land are registered by land 

management department while the buildings attached to the land that do not record at land 

parcel registration stage are only symbolically recorded in surveying and mapping database. 

Buildings attached to land parcels are surveyed and registered by another special department 

in which land parcels’ information are ignored at both surveying and registering stage. 

Generally, the concept of cadastral management should include land parcels and related 

buildings. The situation is different in China. The concept of cadastral management refers 

only to land parcel management. Separation of land and related buildings registration and 

management can lead to various problems.  

 

2.2 Land parcels and related buildings Registered separately 

 

2.2.1 Parcel registration 

Land parcels and related buildings’ rights are surveyed, mapped and registered separately 

before 2015. Land parcels registration includes two stages: the first stage is surveying and 

investigation basic information of the land parcels (physical objects), the second stage is 

registration related rights attached to the land parcels (legal objects). Land parcels registration 

at legal level is based on the surveying information of corresponding physical objects. Legal 

objects and physical objects for the same land parcels are connected by a unique coding which 

includes the information of land parcels spatial location.  

 

Coordinate information for the physical objects are collected through measurement at the 

stage of land parcels’ surveying and investigation. Related information for land parcels 

including physical address, boundaries information in four directions, basic information for 

buildings existing in the land parcel, ownership type of the land parcel, land parcels’ usufruct 

acquisition mode, basic information of land parcels’ holder in use, and so on are recorded as 

well. Rights, restrictions and responsibilities information of land parcels are recorded at the 

stage of legal registration in which land parcels are redefined in form of semantics from a 

legal point of view. Information of legal objects including duration of right to use, legal 

registration area, basic information for the holder of the right in use, location, ownership type, 

land parcels’ usufruct acquisition mode, and other relative information of rights, restrictions, 

responsibilities prescribed by law are recorded. 
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Figure 1. Physical information for land parcels 
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Figure 2. Rights registration information for land parcels 

 

2.2.2 Building registration 

Similar to land parcel registration, buildings registration also includes two stages: the first 

stage is surveying and investigation the basic information of buildings (physical objects), the 

second stage is registration for related rights attached to buildings (legal objects). Buildings 

registration only focuses on the rights that related to buildings themselves which is rather 

different from land parcels registration. Land parcels information related to buildings is not 

considered in the process of buildings registration. 

 

Physical information of buildings is obtained at the stage of buildings surveying and 

investigation. Spatial coordinate of the buildings is not collected at the stage which is different 

from land parcels surveying and investigation. The main task of buildings surveying and 

investigation is to investigate and record following information: boundaries of the buildings, 

relative spatial location of buildings, buildings’ area, construction time, structure of the 

buildings, buildings use, internal housing information contain in buildings, and so on. Figure 

3 and Figure 4 are two examples for buildings’ physical information showing in registration 

platform. 

 

Buildings’ property rights stipulated by legal regulations are registered at the stage of 

buildings registration. Legal information for buildings include owner of the buildings, 

structure of the buildings, construction area for registration, acquisition mode of the buildings, 

duration of use and other rights, restrictions and responsibilities according to relative law. 

Figure 5 is an example for buildings’ legal information registering in registration platform. 
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Figure 3. Table information of building property 

 

 
Figure 4. House surveying information in buildings  
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Figure 5. The registration information of buildings 

 

2.3 Unified registration mode of real estate 

There are many problems in mode of the land parcel and related buildings registered 

separately. For example, relationships between land parcels registration and related buildings 

registration are insufficient while physical objects of buildings are location on the land parcels. 

Several same types of rights connect to land parcels and buildings are registered repeatedly in 

different forms by different department. This phenomenon always leads to conflict with 

ownership rights. Accordingly, a new cadastral registration mode, called unified registration 

mode of real estate, is implemented in China after 2015. Different registration types including 

land parcels, buildings, forestry, grassland, and ocean are registered managed by the same 

department. The advantage of unified registration mode of real estate is remarkable. On the 

one hand, it avoids duplication of registration in different fields with many common 

characteristics. On the other hand, it can reduce ownership conflict significantly. 

 

Land parcels and related buildings are registered as an entity in unified registration mode of 

real estate. There are two stages including real estate surveying and investigation for physical 

information, and real estate registration for legal information according to relative laws. 

Buildings’ coordinates which are ignored in original buildings registration mode are collected 

and matched to land parcels’ coordinates at the first stage. Physical information of land 

parcels and buildings is integrated with established rules resulting in real estate physical 

information as well. Duplicate information of land parcels and buildings in the original 

registration mode is deleted in this stage. The legal information for real estate integrated from 

the original land parcels and buildings legal information is described and registered at the 
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stage of registration. All the rights, restrictions and responsibilities attached to relative real 

estate will be registered and managed in an unified form. 

 

2.4 Public demands for a 3D cadastre 

Since real estate surveying data include lots of information like structure of the buildings, 

house size and pipelines contained in buildings, there is a great demand for public to query 

these information in an intuitive way. Traditional 2D real estate data cannot fit these demands 

efficiently. Real estate represents in 3D cadastral space can describing those information 

clearly which is very helpful for public to design decoration scheme. 

 

 

3. 3D CADASTRAL MODEL AND APPLICATION IN PRACTICE 

 

3.1 Data source for 3D cadastral modeling 

Physical information of real estate is the basic data for registration. There are many useful 

information contain in physical information of real estate including ownership of real estate, 

surveying area, spatial local, constructing information of internal functional area, design 

information pipeline for water, electricity, gas, and so on. All above information that will be 

designed in the process of real estate planning and construction must be gathered in the stage 

of real estate surveying and investigation that is organized in CAD format as shown in figure 

6. This information contained in CAD files is very important for multipurpose cadastre and 

3D cadastral modeling. Since above information cannot be integrated and visualized 

efficiently in 2D cadastral management mode, we constructed the 3D cadastral model based 

on the CAD files which include above information.  

 

 
Figure 6. Real estate physical information organized in CAD format 
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3.2 Modeling method 

The framework of 3D real estate modeling proposed in this paper is shown in figure 7. It can 

be categories into five stages: real estate analyzation, reconstruction for components 

relationship, 3D modeling for building components, available space extraction, and spatial 

relationship reconstruction. Buildings relations between available space and construction 

components are analyzed at the first stage. Relationships among construction components 

including aggregation relations, inclusion relations and adjacency relations will be 

reconstructed in 3D space at the second stage. The 3D geometrical information modeling for 

construction components will be modeled at the third stage. Current 3D modeling methods 

will be analyzed first of all. Then, those modeling method for 3D cadastral objects will be 

discussed. The proper 3D modeling method will be design according modeling data sources at 

last. We construct 3D model of construction components by pulling up organized in building 

surveying data in form of CAD files vertically according to their heights information. 

Available space in buildings will be extracted by spatial analyzing the architecture of related 

buildings at the fourth stage. Attribute information, geometrical information and boundary 

information for available space will be extracted at this stage. Spatial relationships among 

cadastral objects include adjacency relationship, connected relation and aggregation relation 

will be reconstructed at the last stage. Figure 8 is an example of 3D cadastral objects 

modeling using the method shown in figure 7. 

 

3D modeling for construction components

Reconstruction for components relationship

Available space extraction

Aggregation relation Inclusion relation Adjacency relation

3D Solid Model analyzation

Solid modeling method analyzation

modeling method design

 Spatial analysis of architecture 

Spatial 

attribute 

extraction

Spatial 

boundary 

extraction 

Spatial 

geometry 

extraction

 Spatial relationship reconstruction 

Adjacency relationship Connected relation Aggregation relation

Real estate model

Available space
Construction 
components

Buildings relatons

 
Figure 7. The framework of the 3D real estate modeling 
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Figure 8. An example of 3D real estate buildings 

 

Since the 3D cadastral model is constructed according to the practical surveying rules and fit 

to practical registration, both physical and legal information for real estate objects is 

considered in the data model. Physical objects and related legal objects refer to the same real 

estate are identical. This is important to apply the 3D cadastral model in practical registration. 

 

3.3 Application in practical registration 

Due to the large population and limited land in urban area, city area housing is mainly in the 

form of residential buildings. There are many households in the same buildings. The real 

estate house people registered in government department is not the whole building but only an 

independent room in the building. The area registered on real estate ownership certificate is 

not the construction area of the room. The area of public territories like stairs, elevator, 

corridor, pipeline shaft, and so on is apportioned by the relative households. For example, if 

your registered area is 100 square meters, the available area can be used may be only 80 

square meters while the rest area is apportionment of public territories. It is difficult for 2D 

real estate data to describe the distribution of the apportionment area of public territories 

which is very concerned by public. Hence one of important application scenarios is showing 

the apportionment area distribution of public territories to public in 3D visualization of real 

estate illustrated in Figure 9. 

 

 
Figure 9. Interior information and apportionment information for a household 

 

Another important application scenario is showing the ancillary information for public 

decoration in 3D form. Householders often do not know which walls cannot be broken 

because of load-bearing structure or pipelines in the walls. This information is containing in 

real estate surveying data that is difficult to describe in 2D form. In our 3D real estate 
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modeling above information is expressing to help householders planning their decoration 

scheme.  

 

 

4. CONCLUSION 

 

This paper briefly reviews the cadastral registration mode development history of real estate 

in China. Cadastral rights system is discussed as well. Then a 3D cadastral model based on 

current real estate surveying data is proposed according to public demands for 3D cadastre. 

Application pattern of our model in practical cadastral registration and management is 

discussed in this paper at last. 

 

 

ACKNOWLEDGEMENTS 

 

This work was supported by following fund: Surveying and Mapping Geographic Information 

Research Foundation of Jiangsu Province (Grant No. JSCHKY201711); Land and resources 

science and technology project of Jiangsu province (Grant no. 2018055).  

 

 

REFERENCES 

 

Stoter, J., & Salzmann, M. (2003). Towards a 3d cadastre: where do cadastral needs and 

technical possibilities meet?. Computers Environment & Urban Systems, 27(4), 395-4103. 

 

Benhamu, M., & Doytsher, Y. (2003). Toward a spatial 3d cadastre in israel. Computers 

Environment & Urban Systems, 27(4), 359-3743. 

 

Tse R. O. C., Gold C (2003). A proposed connectivity-based model for a 3-D cadaster. 

Computers, Environment and Urban Systems, vol.27, 427–445. 

 

Zlatanova S., Rahmanb A. A., Shi W. Z (2004). Topological models and frameworks for 3D 

spatial objects. Computers & Geosciences, vol.30, 419–428. 

 

Stoter J., E. & P. J. M. van Oosterom. (2005). Technological aspects of a full 3d cadastral 

registration. International Journal of Geographical Information Science, 19(6), 669-696. 

 

Döner F., Thompson R., Stoter J., Lemmen C., Ploeger H., & Oosterom, P. V., et al. (2011). 

Solutions for 4d cadastre – with a case study on utility networks. International Journal of 

Geographical Information Science, 25(7), 1173-1189. 

 

Van Oosterom P (2013). Research and development in 3D cadastres. Computers, 

Environment and Urban Systems, vol.40, 1–6. 

 



 

Jiyi Zhang, Gang Li, Youzhi Liu, Pengcheng Yin, Jinyu Yu and Zhifeng Shi 

The application model of 3D cadastre in practical registration for real estate 

 

6th International FIG 3D Cadastre Workshop 

2-4 October 2018, Delft, The Netherlands   

418 

Shojaei, D., Rajabifard, A., Kalantari, M., Bishop, I. D., & Aien, A. (2014). Design and 

development of a web-based 3d cadastral visualisation prototype. International Journal of 

Digital Earth, 8(7), 538-557. 

 

Lee, B. M., Kim, T. J., Kwak, B. M., Lee, Y., & Choi, J. (2015). Improvement of the korean 

ladm country profile to build a 3d cadastre model. Land Use Policy, 49, 660-667. 

 

Shojaei, D., Olfat, H., Rajabifard, A., Darvill, A., & Briffa, M. (2016). Assessment of the 

australian digital cadastre protocol (eplan) in terms of supporting 3d building subdivisions. 

Land Use Policy, 56, 112-124. 

 

Drobež, P., Fras, M. K., Ferlan, M., & Lisec, A. (2017). Transition from 2d to 3d real 

property cadastre: the case of the slovenian cadastre. Computers Environment & Urban 

Systems, 62, 125-135. 

 

Polat, Z. A., Alkan, M., & Sürmeneli, H. G. (2017). Determining strategies for the cadastre 

2034 vision using an ahp-based swot analysis: a case study for the turkish cadastral and land 

administration system. Land Use Policy the International Journal Covering All Aspects of 

Land Use, 67, págs. 151-166. 

 

Alkan, M., & Polat, Z. A. (2018). Design and implementation of a ladm-based external 

archive data model for land registry and cadastre transactions in turkey: a case study of 

municipality. Land Use Policy. 

 

Lin, H.,Guo, R,. Z. (2006). Design of 3d cadastre conceptual model. Geomatics & 

Information Science of Wuhan University. 

 

Zhan, C. G., Zhi-Guo, Q. I., & Zhao, J. H. (2006). An analysis of 3d cadastre establishment. 

Scientific & Technological Management of Land & Resources. 

 

Zhu, Q. (2008). Semantics-based lod models of 3d house property. Acta Geodaetica Et 

Cartographica Sinica, 37(4), 514-520. 

 

Guo, R. Z., & Ying, S. (2010). Three-dimension cadastre analysis and data delivery. China 

Land Science, 24(12), 45-51. 

 

Wang, L. W., Wang, X. D., & Zhang, C. (2012). The development and technical realization of 

3d cadastral data model. China Land Sciences. 

 

Guo, R., Li, L., Ying, S., Luo, P., He, B., & Jiang, R. (2013). Developing a 3d cadastre for the 

administration of urban land use: a case study of shenzhen, china. Computers Environment & 

Urban Systems, 40(3), 46-55. 

 

Ying, S., Guo, R., Li, L., Van Oosterom, P., & Stoter, J. (2015). Construction of 3d 

volumetric objects for a 3d cadastral system. Transactions in Gis, 19(5), 758-779. 

 



 

Jiyi Zhang, Gang Li, Youzhi Liu, Pengcheng Yin, Jinyu Yu and Zhifeng Shi 

The application model of 3D cadastre in practical registration for real estate 

 

6th International FIG 3D Cadastre Workshop 

2-4 October 2018, Delft, The Netherlands   

419 

Zhang, J., Yin, P., Li, G., Gu, H., Zhao, H., & Fu, J. (2016). 3d cadastral data model based on 

conformal geometry algebra. ISPRS International Journal of Geo-Information, 5(2), 20. 

 

Yu, C., Li, L., He, B., Zhao, Z., & Li, X. (2017). Ladm-based modeling of the unified 

registration of immovable property in china. Land Use Policy, 64, 292-306. 

 

Fu L, Yin P, Li G, Shi Z, Liu Y, Zhang J. (2018). Characteristics and Classification of 

Topological Spatial Relations in 3-D Cadasters. Information 9(4):71. 

 

 

BIOGRAPHICAL NOTES 

 

Jiyi Zhang received his PhD in Cartography and Geographic Information Engineering from 

China University of Mining and Technology in 2016. His current interests include 3D 

cadastre, three dimensional modeling and geometric algebra study. 

 

Gang Li is a professor at School of Environmental Science and Spatial Informatics, China 

University of Mining and Technology. He is also the director of Bureau of Land and 

Resources of Xuzhou. He is the member of Professional Committee of Measuring Instrument 

in China Institute of Surveying and mapping. He works on cartography and GIS for many 

years. His current interests include 3D cadastre, land resources management, real estate 

register and rural urbanization.  

 

Youzhi Liu is the director of Bureau of Land and Resources of Xinyi. His current interests 

include cartography, real estate survey and land resources management.  

 

Pengcheng Yin received his PhD in Cartography and Geographic Information Engineering 

from China University of Mining and Technology in 2012. He is the director of Fundamental 

Surveying Center in Bureau of Land and Resources of Xuzhou. He mainly works on cadastral 

survey, digital cadastre and real estate management. 

 

Jinyu Yu is the deputy director of Bureau of Land and Resources of Xinyi County. His 

current interests include land resources management, land use planning and real estate 

register.  

 

Zhifeng Shi is the director of Cadastral Department in Bureau of Land and Resources of 

Xinyi County. His current interests include land resources management and real estate 

register.  

 

 

CONTACTS 
 

Jiyi Zhang 

Bureau of Land and Resources of Xinyi 

No28, Park Road 

Xinyi County, Xuzhou, Jiangsu Province 



 

Jiyi Zhang, Gang Li, Youzhi Liu, Pengcheng Yin, Jinyu Yu and Zhifeng Shi 

The application model of 3D cadastre in practical registration for real estate 

 

6th International FIG 3D Cadastre Workshop 

2-4 October 2018, Delft, The Netherlands   

420 

CHINA 

Tel.: + 86-516-8889-3298 

Fax: + 86-516-8892-3764 

E-mail: cumtzjy@126.com  

 

Gang Li 

China University of Mining and Technology 

School of Environmental Science and Spatial Informatics 

No1, Daxue Road 

Xuzhou, Jiangsu Province 

CHINA 

Tel.: +86-136-0520-5938  

Fax: +86-516-8359-1333 

E-mail: cumtlig@263.net  

 

Youzhi Liu 

Bureau of Land and Resources of Xinyi 

No28, Park Road 

Xinyi County, Xuzhou, Jiangsu Province 

CHINA 

Tel.: +86-0516-8889-3158  

E-mail: xinyigt320381@126.com  

 

Pengcheng Yin 

Bureau of Land and Resources of Xuzhou 

No7, Jingbo West Road 

Xuzhou, Jiangsu Province 

CHINA 

Tel.: + 86-516-8580-3960 

E-mail: cumtyinpc@163.com  

 

Jinyu Yu 

Bureau of Land and Resources of Xinyi 

No28, Park Road 

Xinyi County, Xuzhou, Jiangsu Province 

CHINA 

Tel.: +86-0516-8889-3288  

E-mail: 553563503@qq.com  

 

Zhifeng Shi 

Bureau of Land and Resources of Xinyi 

No28, Park Road 

Xinyi County, Xuzhou, Jiangsu Province 

CHINA 

Tel.: +86-0516-8889-3219  

E-mail: 250968177@qq.com  

mailto:cumtzjy@126.com
mailto:cumtlig@263.net
mailto:xinyigt320381@126.com
mailto:cumtyinpc@163.com
mailto:553563503@qq.com
mailto:250968177@qq.com

