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Roles of the Survey and Mapping Office (SMO) 
of Lands Department

establishment and 
maintenance of a 
geodetic network;

provision of land 
boundary 
(cadastral) surveys, 
photogrammetric 
survey as well as 
cartographic and 
reprographic 
services;

maintenance of a 
computerisedland 
information system for 
mapping data and land 
boundary records;

production and 
revision of maps and 
plans at different 
scales for different 
purposes; and

administration of the 
Land Survey Ordinance 
(Cap. 473).
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ÅFor topographical map applications
ÅFor planning and works applications by architects, 

engineers, planners, developers, etc.
ÅFor general and social applications
ÅFor GIS developments / applications

Applications:

2D Topographic Map

235 features in 1:1000 Basic Map
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Has been used for decades and it is a very effective 

topographical map for various applications



2D map is insufficient

Conventional Map Our Real World

H

Change ofLand Use
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3D Spatial Data of LandsD
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Started 

in 2007

Launched 

in 2012



3D Spatial Data of LandsD
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~210,000 models (L1)

~9,000 models (L2&L3)

~2000 models

~90 major roads

Territory-wide

Building Height 

(>10m)

~53000 models



3 Aspects of
3D Mapping Development
-Now and Future
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3 Aspects of 3D Mapping Development 
-Now and Future

(1) 3D Data Capture /   
Data Collection

(2) 3D Data Standards 
and Modelling

(3) 3D Data Sharing
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(1)3D Data Capture/ 

Data Collection
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(1) 3D Data Capture / Data Collection

Laser Scanner

Unmanned Aerial Vehicle (UAV)
Backpack Mobile Mapping System, 
MMS

Large Format Digital Camera

Vehicle Mobile Mapping System

2008
2013

2016

2017
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Advanced survey technologies replace 

conventional survey methods
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Phase I
ÅFixed-wing Aircraft / Helicopter

ÅCaptured at 6,000 and 7,000 Ft Altitude

Å10cm GSD

Å174 sq.km

Phase II
ÅHelicopter

ÅCaptured at 1,000 and 2,000 Ft Altitude

Å8cm GSD

Å165 sq.km

Outsourcing Mesh Model Projects

(1) 3D Data Capture / Data Collection
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Project Areas Mesh Models

Photorealistic Mesh Model 

(1) 3D Data Capture / Data Collection



Provision of 3D Textured Mesh Model

3D Textured Mesh Model Limitations of 3D Textured Mesh Model

To enrich the 3D Spatial Data of LandsD
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(1) 3D Data Capture / Data Collection
Image and laser points captured by Vehicle -based 

Mobile Mapping System (VMMS)
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With Vehicle-based Mobile Mapping System (VMMS) Data

Enhancement of Mesh Model Street Level
Apply Vehicle -based Mobile Mapping System Data

Limitations of 
3D Textured Mesh Model
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Enhancement of Mesh Model Street Level
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Based on the 2D building outline, add textures and structures that are greater than 4 meters

Survey

ωAerial photos & 
MMS photos etc.

Context 
Capture

ωGenerate mesh 
in .osgb format

DP-Modeler

ωCreate .obj model

3dsMax

ωExport to other 
format such as .3ds 
and .dae

UAV/Aerial photo Mobile Mapping System Handheld Camera
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Individualized Building Model from Mesh Model



(1) 3D Data Capture / Data Collection
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Automatic Feature Extraction by A.I.Conventional Feature Extraction 
by Coding

Use Artificial Intelligence (A.I.) for mapping
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(1) 3D Data Capture / Data Collection

Video courtesy of Data-Enabled Scalable Research 
(DESR) Laboratory, HKUST

Use Artificial Intelligence (A.I.) for mapping
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(1) 3D Data Capture / Data Collection

Video courtesy of Data-Enabled Scalable Research 
(DESR) Laboratory, HKUST



(1) 3D Data Capture / Data Collection

21

BIM data as a source of 3D map data

BIM Data and 3DSD Integration



(1) 3D Data Capture / Data Collection
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Crowdsourced bathymetry

Source: https://www.nauticalcharts.noaa.gov



3D Digital Map Development
Exploration of 3D Digital Map updating by crowdsourcing
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(2) 3D Data Standards 

and Modelling
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(2) 3D Data Standards and Modelling 
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Define 3D Data Standards and Modelling Specifications, including
3D Geometry and 3D Map Information

3-step approach:

1. Find out any international standards, adopt the 
standards and modified to fit HK situation

2. Proof of concept with prototypedevelopment

3. Full implementation



(2) 3D Data Standards and Modelling 
3 Stages of 3D Digital Map Development

3D maps for city modelling

Stage 3

3D maps for floor/unit-based 

applications

Stage 2

3D maps for visualization

Stage 1
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Territory-wide Photorealistic 3D Models 

by Aerial and Street View Images

Å 3D maps for visualization

Stage 1
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(2) 3D Data Standards and Modelling 
3 Stages of 3D Digital Map Development



Enhanced Models with Floor and Unit Information

(Major Government Buildings and Estates)

Å 3D maps for floor/unit-based 

indoor applications

Stage 2
Bldg No. 10

Use Industrial

Height 56m

Floor 17

Unit 100

Creation 

Date

21/2/1995
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(2) 3D Data Standards and Modelling 

Å 3D maps for visualization

Stage 1

3 Stages of 3D Digital Map Development



OSGB

(2) 3D Data Standards and Modelling 
3 Stages of 3D Digital Map Development
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(2) 3D Data Standards and Modelling 
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OGC CityGML LOD specification for 3D city models / need improved 
specification (CityGML 3.0) ? 

Source: http://filip.biljecki.com/phd.html

Stage 2Stage 1

3 Stages of 3D Digital Map Development
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(2) 3D Data Standards and Modelling 

OGC CityGML & IndoorGML

ÅUrban Planning / Operations
ÅEmergency Mgt / Response
ÅTransportation / Routing / Logistics
ÅIndoor navigation
ÅRetail Site analysis
ÅSustainable / Green Communities
ÅCity Services Management
ÅNoise abatement
ÅTelecommunications placement
Åaŀƴȅ ƻǘƘŜǊ ǳǎŜǎΧ

Source: 
http://www1.nyc.gov/site/doitt/initiatives/3d-building.page
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3 Stages of 3D Digital Map Development



32

3D Geometry with Information

Existing Topographic Dataset

FloorPoly

FloorPolyID
BuildingID
EnglishDisplayName
ChineseDisplayName
Headroom
DataSource
LevelSource
BaseLevel
RoofLevel
Notes

UnitPoly

UnitPolyID
FloorPolyID
EnglishUnitDescription
ChineseUnitDescription
UnitUsage
BaseLevel
RoofLevel
Notes
FloorPolyName

Building Site

FloorPolyID

BuildingID

1 *

*

1

(2) 3D Data Standards and Modelling 
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3 Stages of 3D Digital Map Development
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FloorPoly

Attribute Description

FloorPolyID Unique ID

BuildingID Buildingwhich the floor situated at

EnglishDisplayName English Description (e.g. G/F,1/F)

ChineseDisplayName Chinese Description (currently unused)

Headroom Headroomof the floor

DataSource Data Source of the information (e.g. 
building plan, BIM)

LevelSource Data Source of FloorElevation

BaseLevel Base Level ofthe Floor

RoofLevel Roof Level of the Floor

Notes Notes and Remarks

UnitPoly

Attribute Description

UnitPolyID UniqueID

FloorPolyID Indicatethe floor polygon it belongs to

EnglishUnitDescription Description of the unit as stated on plan

ChineseUnitDescription Description of the unit as stated on plan

UnitUsage Usage of the unit

BaseLevel Base Level ofthe unit

RoofLevel Roof level of the unit

Notes Notes and remarks

FloorPolyName Statethe floor name where the unit 
situated

(2) 3D Data Standards and Modelling 
S
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g

e
 2 3D Geometry with Information

3 Stages of 3D Digital Map Development



(1) 3D Data Standards and Modelling
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CIC (Task Force on BIM Standards Phase 2)

1. Standards for common BIM procedures such as project coordinates, project units 
model management and file naming convention

2. LOD Responsibility Matrix that sets out potential modelled elements by discipline and   
attaches a CAT Code to those elements. 

DevB

1. BxPExecution Plan Template to advise the modelling methodology for discipline by 
ǇǊƻǾƛŘƛƴƎ ŜȄŀƳǇƭŜǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ŜƭŜƳŜƴǘǎ ǘȅǇƛŎŀƭ ŦƻǊ ŜŀŎƘ ŘƛǎŎƛǇƭƛƴŜΩǎ ƳƻŘŜƭ ŀƴŘ 
associated an object type to that specific element.

2. Update the DevBTC No.16/2000 for as-built and design BIM data



(2) 3D Data Standards and Modelling 
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2D GeoAddress (2019)

Åan identifier to linking services and address related information maintained in B/Ds

3D GeoAddress Code (under planning)

Åmatching the proposed 2D GeoAddress

Åunique identifier in floor and unit levels

Åfacilitate the development of more innovative applications 

Address Data Infrastructure

3 Stages of 3D Digital Map Development



Comprehensive 3D Map Objects

Tree No. 5

Species Ficus

Height 5m

DBH 1m

Spread 4m

Health Good

Bldg No. 10

Use Industrial

Height 56m

Floor 17

Unit 100

Creation 

Date

21/2/1995

Å 3D maps for city modelling

Stage 3

Å 3D maps for unit-based 

indoor applications

Stage 2

Å 3D maps for visualization

Stage 1
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(2) 3D Data Standards and Modelling 
3 Stages of 3D Digital Map Development


