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1.Background

I Changes In Shenzhen
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1.Background

I Changes In Shenzhen

Geographic area: 1996.85 km?2
Population: >10M ( 2013 )
GDP:1450B RMB ( 2013)

Local revenue: 173.1B RMB ( 2013)
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1.Background

I Cases of granting 3D space In Shenzhen

W The first case of
granting underground
space in China

[ (1) Feng Shengting commercial street ]

Residential

L T buildings

Roads and
greenbelt

Underground
shops

Underground
shops

subway




1.Background

I Cases of granting 3D space In Shenzhen

[ (2) The port of Shenzhen Bay ]

BHongKong gains the right of land use by
leasing way (from 2007.7.1 to 2047.6.30)

W The vertical range is from +60m to -60m,
based on the national elevation datum
1985 of China




1.Background

Since 2005, the total projective area of granted 3D land in
Shenzhen is approximately 12.6 million square meters
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1.Background

I International background of 3D cadastral researches

the Third International FIG Workshop on 3D Cadastres —
Developments and practices

25-26 October 2012, Shenzhen, China

During the workshop, a demonstration of the operational
cadastral system showed 3D cadastre practices in Shenzhen.



2.Cadastral framework

I System configuration

From 2012:

BOA system
® WebGIS+B/S
® 2D+3D

MProperties
® Parcels
® Buildings and apartments

® Spatial resources ‘

® Underground space

3D geo-space

3D Cadastres




2.Cadastral framework

I Embed 3D cadastres in our land administrative system
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2.Cadastral framework
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2.Cadastral framework
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2.Cadastral framework
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2.Cadastral framework

3 &= i M B
= R R R
: -'U : 4 B ] ,_:\"A’. J187 “'-."‘ J / i
W) ) e

Jv// nya
I / / /
. '

oA/ N
1Oy
1 5§ B @ ////
e £
e PO S
)4 FERR
Parcel map Construction drawing

O O

T it L FE AR it B BRI TR B
BIRAFITHEE
Architectural design

Construction design
approval

Land grant contract



2.Cadastral framework

S SO N S < £ |

i LR
BRIV Wk

O O
2 IR 1T A X T B BigI B LT
fETEFHITEE W TN 256 UL AR
Architectural design Kick-off
Construction design Final survey
approval Document



2.Cadastral framework
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2.Cadastral framework

I Embed 3D cadastres in our land administrative system

Urban planning

2D land administration
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assisted by
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2.Cadastral framework

I Embed 3D cadastres in our land administrative system

Approval of land
use

Project site location

land project plan

Land selling

Planning site Land project
location plan

Land selling



2.Cadastral framework

I Embed 3D cadastres in our land administrative system
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2.Cadastral framework

I Embed 3D cadastres in our land administrative system

A Details of spatial description

Planning site Land project

location plan Land selling




2.Cadastral framework

I Legal aspects in 3D cadastre
2007 China Property Law
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2.Cadastral framework
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2.Cadastral framework

I System configuration

[ 3D cadastral system ]

2D/3D database HOA SyStem

A X ® WebGIS+B/S

3D spatial database 2D spatial database Attribute database

Oracle 10g
3D data engine ArcSDE . 2 D +3 D

Uniform interface for data access

Webservice

M Databases

Business module

e 3D mapping ® DEM, Images, Cadastral

platform module

module

o/s +/s o/s o/s data, 3D building models

— O e s ® 3D parcels

3D 3D
2D cadastral
Boolean topology- PDF JPEG TIFF

operation building system . Spati al Re I a.ti OnSh i pS




2.Cadastral framework

I 3D cadastral data model
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2.Cadastral framework

I 3D cadastral database

LaMDAFF LaND_3D_PARCEL_3DF
LaMDAPF.LAMD _3D_FARCEL _LUF
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2.Cadastral framework

I 3D cadastral database

Data in ArcGIS

2.5D data 3D data
v OBIECTID
v] L3D PARCEL_ID OBJECTID
v] L2D PARCEL_ID L3D_PARCEL_ID
v] BLUSINESS MO LZD_PARCEL_ID
v| ALTITUDE BUSIMESS MO
] HEIGHT ALTITUDE
v] DIMEMTION HEIGHT
] BLISIMNESS_TYPE CIMEMTICHN
] SHAPE BUSINESS_TYPE
v] SHAPE.AREA SHAPE
w] SHAPE.LEM




3.Applications and practices

From 2012, 318 cases in site location, 419 cases in land allocation
plan and 91 cases in parcel are created.

Because of insufficient 3D cadastral data in the past, some 3D
cadastral space cannot be created.

Besides, because of the sequence, many 3D cases have been
developed at the step of site location or land allocation plan, but the
parcel business doesn’t reach.

# total #from2012
Site location 805 318

Land allocation plan g6, 419

197 91

Table 1 3D cadastral cases




3.Applications and practices
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3.Applications and practices

Shifting between 2D and 3D cadastral systems
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3.Applications and practices

“hitp://Land. szpl. gov/?aethad=enter — MIHEEEE - Vindors In
HESERS CuinzaEm SR IE RS s RS

=10fx]

)
SN FRPAVTENE S BE $EL 1 20131207 BN EEASR: 5

sk OoFME  OBNTE DAt OS$SR DRhEE

3D cadastral system

A




3.Applications and practices
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I 2D and 3D online interactions
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3.Applications and practices

I 3D parcel management
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3.Applications and practices

Input of 3D parcel data

¥ — YTindows Internet Explorer
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3.Applications and practices
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3.Applications and practices

I Input of 3D parcel data

For Irregular 3D shapes

« B/S+C/S mixed mode.

» B/S mode offers an interface for interacting with
database and visualization toolkit.

» C/S mode offers Boolean operation module to
generate irregular solid and detection module to
do conflicts detection.

 The 3D parcel is not generated directly in the
web but in the SketchUp desktop client.

 The web client is embedded in SketchUp and
interacts with SketchUp through Ruby scripts
and web services.

~

B/S + C/S

mixed mode

3D Data
Generation
Module

Process

Delimit area
coverage

v

Import terrain
image

Method

/" Web )
browser
[~ Web + )
Webservice

Import T
adjacent 3D ——— Webservice
dafa

Generate 3D
data

Conflict
detection

Import data to
Skyline

Save data

s
——— Sketchup

-

——— Sketchup
/" Web )
browser
4 .

——— Webservice



3.Applications and practices
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3.Applications and practices




3.Applications and practices

I Boolean operations cases

\ Subtract the metro entrances
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3.Applications and practices

Support to generate irregular solid manually
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3.Applications and practices

I Interface of 3D mapping |- .
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I 3D cadastral certificate

3.Applications and practices
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3.Applications and practices

I 3D cadastral certificate

Users can view the 3D parcel and the adjacent objects
dynamically through electronic certificate in PDF format



3.Applications and practices

I 3D cadastral certificate

v Site location
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3.Applications and practices

Intervention with 3D building models online
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4.Conclusions

I 3D cadastral administration system within OA

M Design and build the cadastral administration system

B Design and build 3D cadastral database

M Integrate 2D and 3D cadastral system

B Support 3D analysis and 3D operations

BMProvide dynamic-query platform with 3D building models

M |ncorporate cadastral business into administration system



4. Future work

the regulations and laws

Unified registration of real estates




4. Future work

A New Special Zone
Plan, design and manage
" in 3D from the beginning




4. Future work

3D parcels
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