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SUMMARY

This paper discusses 3D objects registration andeitiog for cadastral objects within the
Land Administration Domain Model (LADM) frameworl conceptual model as well as the
associated technical model for the 2D and 3D objbatre been proposed and developed for
Malaysia. For both private and public land, the maibdivision of land in Malaysia is based
on lots. In many continental European countriest; ivould be called ‘parcel’, but ‘parcel’
has other meaning in Malaysian context. The lots ltave 2D or 3D representations. The
Strata Title Act and Strata Management Act are \weryortant for a large part of the Land
Administration in Malaysia, and this is especidllye for many 3D related situations. The
Malaysian LADM country profile includes the suppdot these strata objects: building and
building parts (all in 3D within a single lot), ldrparcel (with house no more than 4 storeys
within a single lot), which can be refined with palr unit, accessory unit, and (limited)
common property unit including support for provisi and multilayer/underground aspects.
In addition, the Malaysian country profile also paps the legal spaces for utilities. By
developing a Malaysian country profile based onittiernational standard ISO 19152, the
possible confusion related to terminology (e.qg,lptcels, strata, 2D, 3D) has been resolved.
This is not only important for Malaysia, but alssetul for many other countries, that have the
strata title system.
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1. INTRODUCTION

The concept of strata title grew out of the develept of the Torrens system, which was
devised by Robert Torrens in South Australia in7.83nder Torrens system, for each parcel
of land or lot, there is one document of title, edyrRegister Document of Title in Malaysia.
This document contains the essential legal infolonadbout the title (Strata Title Act, 1985).
The Strata title was first introduced in the Na#ibhand Code 1965, which dealt with
subsidiary titles. This was a response to the rgpiavth of urbanization, which was taking
place at the time and the need to resettle urbaatteys, as well as a demand from the public
for the right to own their own flats and apartmerifie idea of strata title is based on the
horizontal subdivision of building, or of airspacestead of the normal vertical subdivision of
land. The discussion of the recent strata developrhas been revised the Strata Titles
(Amendment) Act 2013 (STAA 2013). The amendmentdeunSTAA 2013 include the
introduction of the Electronic Land Administrati@ystem of Strata Titles, the designation of
limited common property, and the creation of one more subsidiary management
corporations to represent the different interessaocel proprietors.

LADM provides a conceptual model to build concrapplication including 3D strata objects
registration. This paper only focus on the 3D at@mponents where detailed discussions of
the proposed model will be highlighted with profmydevelopment emphasised by using
small datasets. This paper is organized as foll@estion 2 discusses the 3D strata objects
registration in Malaysia. The conceptual model ld Malaysian LADM country profile is
described in Section 3. The technical model inecigdhe development of the prototype based
on Oracle spatial and Bentley Microstation is pnésé in Section 4. Finally, the conclusions
are given in Section 5.

2. 3D STRATA OBJECTSREGISTRATION

In Malaysia, all multilevel buildings with multi-omer have a Management Corporation
(MC). The Management Corporation is a body cormorat which all proprietors are

automatically members, and it has the responsibdit administering the strata scheme,
including looking after maintenance of the commooperty, enforcing bylaw and collecting

levies from the proprietors to finance necessanyeasditure. Proprietors’ voting rights and
liability to contribution for expenditure are assed according to their share units or unit
entitlements.

The owners (of the parcels) need to get, keep aesepve strata title of their units for the
following reasons (Strata Title Act, 1985):
I.  As ultimate proof of ownership.
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ii.  As adealing instrument for instances of chargmbanks for loans.

iii.  To facilitate disposal should they wish to seltisat they will not be imposed ‘consent
fees’ by the developer.

iv. To be able to initiate and get involved when thenitgement Corporation (MC) is
formed by owners of the units in the sub-dividedding to maintain and manage the
property.

v. As a final proof of the built-up area of the unitdaultimately, the appointment of the
share in the total aggregate units.

vi. As long as strata titles have not been transfetredlJand and common property are
still owned by the developer.

If a building development project is insolvent befetrata title is obtained, the unit owners
will have to go through a lot of trouble or mighteatually have to pay for the application of
the strata titles themselves (Strata Title Act,5)98

Figure 1 illustrates the various types of stratpects in Malaysia. Aparcel in relation to a
subdivided building, means one of the individuaitsircomprised therein (apartment or
condominium), which is held under separate strdla tAn accessory unit means a unit
shown in a strata plan, which is used or intendedet used in conjunction with a parcel. A
common property means so much of the lot as is not comprised ynuanit (including any
accessory unit). Aimited common property means common property designated for the
exclusive use of the owners of one or more sti@ta Aland parcel means a unit delineated
within the lot (in which is comprised a building o6t more than four storeys) which is held
under a strata title and which may have sharednhbase accessory unit and common

property.

Accessories
unit

Parcel <
unit

Lot
(alienated land)

' Land

parcel

Figure 1. Various cadastral objectsrelated to strata titleswithin alot
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3. CONCEPTUAL MODEL

All classes in the Malaysian country profile arasdx on the inheritance of the LADM classes
(Zulkifli et al, 2014a) - the ‘MY _’ is the prefixdr the Malaysian country profile, covering

both the spatial and administrative (legal) dataleficng. To illustrate the inheritance from

the LADM classes, the MY_classes have either ineapjpght corner the corresponding

LA class name in italics or have the explicit iritearce arrow shown in the diagram (see
Figure 2).

3.1 Spatial part

The country profile that has been developed for3Despatial unit represents building, utility

and lot. The building is represented by MY_Buildimtass and utility represented by

MY _Utility class. Both MY _Building and MY _Utility ee subclasses of MY_Shared3DInfo
(a specialization of LADM’s LA SpatialUnit), contahg common attributes such as a
GM_Solid geometry attribute, a variable length wo&u attribute with at least one

LA_VolumeValue and a Boolean attribute indicatiohether the object is provisional or not.

Meanwhile, a 3D lot is represented by MY_Lot3D, @ris a subclass of MY_GenericLot

(which is in turn also a subclass of LA SpatialynNlY_GenericLot has another subclass
called MY_Lot2D. Both MY_Shared3DInfo and MY_Gerwrot are abstract classes and do
not have any instances. Figure 2 illustrates two@ated spatial component (with strata
classes in darker colour).
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MY _Lewel [~

LA_Snatial Uit a0 then there B no cerlilied plan
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MY _Skared 300 rfo
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Figure 2. Overview of spatial part of Malaysian LADM country profile (darker colour indicates strata
classes)
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In the 3D spatial unit, topology is not used: rmtibt (MY_Lot3D), nor for strata objects. In
the model one strata object type remains to beesgmted in 2D, MY_LandParcel (with
building no more than 4 storeys). The other stdipects are all proposed to be 3D and
therefore inherit from an abstract class MY_Shaadf®, with strata specializations (and
mutual aggregation relationship): MY_BuildingUnMY _ParcelUnit, MY _AccessoryUnit,
MY_CommonPropertyUnit and MY _Limited CommonPropé&htyt. As there can be several
LimitedCommonProperty’s in one CommonProperty, thismodeled as a part-of relationship
to MY_CommonProperty (the aggregation class).

There are several abstract classes in the Malagsiantry profile as indicated in Italics (see
Figure 2): MY_SpatialUnit, MY_Shared3Dinfo, MY_Geiwot. These classes are only
supporting the modelling process, representingeshattributes and structures, and these
abstract classes will not get any instances (amidefore no corresponding table in the
database implementation). For MY_Shared3Dinfo theren geometry attribute (of type
GM_Solid). Normally the 3D geometry in LADM is reggented in LA_BoundaryFace, but
given the fact that no 3D topology is used therk-is-1 association with the spatial unit (one
of the specializations of MY_Shared3Dinfo). Sa;auld be argued that the proposed country
profile is ISO conforming, despite that absencthefclass LA _BoundaryFace.

The various types of spatial units are organizetbwels. In this model, MY_Level class is
used to organize the various types of spatial uBitsically, MY_Level is a collection of
spatial units with a geometric or thematic coheeefthe following levels are proposed: level
0 for customary, level 1 for reserved land, levefd 2D lot, level 3 for 3D lot, level 4 for
strata and level 5 for utility.

Table 1. Example of IDs (UPIs) for lot and strata objects

Class ID
Lot (‘Normal’ Spatial Unit) 04010800015662
Strata land parcel (building <= 4 storeys) 04010800015662(S)846(L)1
Accessory unit, outside building 04010800015662(S)846(A)1
Common property, outside building 04010800015662(S)846(C)1
Strata multilayer land parcel 04010800015662(S)846(B)ML1(M)O(T)MLL(L)1
Accessory unit, multilayer land parcel 04010800015662(S)846(B)ML1(M)O(T)ML1(A)1

Common property, multilayer land parcel 04010800015662(S)846(B)ML1(M)O(T)MLL(C)1

Strata multilayer land parcel (underground) | 04010800015662(S)846(B)ML1(M)0(T)MLB1(L)1
Accessory unit, multilayer land parcel (UG) | 04010800015662(S)846(B)ML1(M)0(T)MLB1(A)1
Common property, multilayer land parged4010800015662(S)846(B)ML1(M)O(T)MLB1(C)1
(UG)

Building - main block (M) 04010800015662(S)846(B)M1(M)A

Building - provisional block (P) 04010800015662(S)846(B)P1

Parcel unit (inside building, condominium) | 04010800015662(S)846(B)M1(M)A(T)1(P)1

Accessory unit, inside building 04010800015662(S)846(B)M1(M)A(T)1(A)1

Common property, inside building 04010800015662(S)846(B)ML(M)A(T)1(C)1
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In case of spatial source documents (usually @sditiplans) there are links with spatial unit
and point tables. MY_SpatialSource has associatitm MY _SpatialUnit and MY _Point.
The Malaysian country profile uses sulD for spatiait and sID for spatial source. Basically,
sulD in Malaysian country profile is based on UrddRarcel Identifier (UPI). sID for spatial
source is the certified plan number. Table 1 absivews some example values of IDs for
each of the spatial unit types (i.e. lot and stadipects). For a more detailed explanation of
UPI (see Zulkifli et al, 2013).

3.2 Administrative (legal) part

The legal part of Malaysian LADM country profile mains Party and Administrative
package. Main class of the party package is MY \Patass with its specialisation
MY _GroupParty. The administrative package conckesabstract class MY_RRR (with its
the three concrete subclasses MY_Right, MY_Regirictand MY_Responsibility),

MY _Mortgage, MY_BAUnit and MY_AdministrativeSource

A basic administrative unit (BAUniIt) is an admimative entity consisting of zero or more
spatial units (parcels) against which one or moréque and homogeneous rights,
responsibilities or restrictions are associatedh® whole entity as included in the Land
Administration System. A BAUnit may play the rolea’party’ because it may hold a right
of easement over another, usually neighbouringspadial unit.

One of the important foundations of LADM is the tfdbat all information in the system
should originate from source documents and thata#ssciation to the source document is
explicitly included (Lemmen, 2012). In case of adistrative source documents (usually
titles) there are associations with right, resitt (including mortgage) and responsibility
(RRR) and basic administrative unit (BAUnit). MY_#ithistrativeSource associates with
MY_RRR and MY_BAUnit. The Malaysian LADM country gifile uses sID for
administrative source. Basically, sID for admirasitre source is title number.

Except source documents, all classes in LADM (aretetfore also all derived classes in
Malaysian country profile), are subclass of Vers@bject and inherit all the
VersionedObject attribute. The class VersionedQbgmtroduced in the LADM to manage
and maintain historical data. As source documesmsict change, only new source documents
can arrive, they are not versioned. This is a figamnt change because, the current land
administration system in Malaysia does not yet supfoll history management. It is not only
an important change for the land administrationtesysitself, but it is also crucial for the
future Malaysian information infrastructure, asesthmight need the functionality to refer to
historic versions of land administration objectsgufe 3 gives an overview of the
administrative (legal) part of Malaysian LADM counprofile.
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Figure 3. Overview of administrative (legal) part of Malaysian LADM country profile

4. TECHNICAL MODEL

Some sample data from Department of Surveying aagpihg Malaysia (JUPEM) and land
office are converted into the technical model (dlillet al, 2014b). Database construction is
based on Oracle spatial where the study area &ddcat World Youth Foundation (WYF)
building in the state of Melaka and some land dareeound the building. The WYF is a
commercial building with four storeys and is used3D strata objects registration system.

MY_ParcelUnit represent 3D strata volume objectg (®Y_ParcelUnit) are stored by
multipolygon method (GTYPE = 3007). Oracle spatiab has a solid type (GTYPE = 3008),
which in theory is preferred above the multipolygon handling the solid type, but only
available in more reference versions of Oracleigpaherefore the multipolygon was used
instead (which will also work on older versionsigite 4 shows how to create table and store
3D strata object data using Oracle spatial.
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CREATE TABLE MY_PARCELUNIT (
suid varchar2(73) primary key,
sid wvarchar2(25) REFERENCES my_spatialsource(sid),
1id warchar2(25) REFERENCES my_Tlevel(1id),
dimension varchar2(5) REFERENCES la_dimensiontype(cid),
type varchar2(5) REFERENCES my_parcelunittype(cid),
area_m2 dec(7,3),
volume_m3 dec(10,3),
geometry mdsys. sdo _geometry,

g'ln date_time timestamp,

date_time timestamp);

INSERT INTO MY_PARCELUNIT VALUES (
04010800015662(S)B46(B)M1(M)1(T)1(P)l
'PA(B)42350-01°
'04010800015662(S)846(B)M1(M)1(T)1(P)IL4
'DT04°

MD5YS. SDO_GEOMETRY (3007 ,24571 ,NULL ,
MDS5YS. SDO_ELEM_INFO_ARRAY (
1,1003,1,

16,1003,1,

31,1003,1,

46,1003,1,

61,1003,1,

76,1003,1),

MDSYS. SDO_ORDINATE_ARRAY (

23763.508701,12534.314343,0.193868,23763. 508701,12534.314343,0,23763.238999,12534. 084021,0,
23763.238999,12534.084021,0.193868,23763. 508701,12534.314343,0.193868,23763.238999,12534. 084021 0.193868,
23763.238999,12534.084021,0,23764. 154808 12533. 005249 0, 23764, 154808, 12533, 005249, 0. 193868,
23?63.238999,12534.084021,0.193868,23?64.42451,12533.2355?1,0.193868,23?64.42451,12533.2355?1,0,
23764.154808,12533.005249,0,23764.154808,12533.005249,0.193868,23764.42451,12533.235571,0.193868,
23763.508701,12534.314343,0.193868,23763. 508701,12534.314343,0,23764.42451,12533.235571,0,
23764.42451,12533.235571,0.193868,23763. 508701,12534.314343,0.193868,23764.42451,12533.235571,0,

23763, 508701 12534. 314343 0,23763.238999,12534.084021,0, 23764, 154808,12533. 005249 0,

23764.42451, 12533. 235571,0,23 64.42451, 12533, 235571,0. 193868 23763. 508701 12534. 314343 0.193868,

23763. 238999 12534.084021,0.193868, 23764. 154808, 12533, 005249,0.193868, 23764. 42451, 12533. 235571, 0. 193868)),

"01-JAN-14 10:15:30.26"

Figure 4. Createtable and insert datain MY_ParcelUnit table using Oracle

After loading sample data, the prototype frontenevedlopment is based on Bentley
Microstation. Using this application, the query denducted via the visual SQL Query
Builder. The required functionality for assessing tnodel includes:
I.  styling specifications (colour, linetype, etc.)

ii.  styling and drawing specification for 3D simpletig@ geometry, eg. MY_ParcelUnit.

iii.  zooming and panning in 3D displayed map

iv.  making (SQL) selection based on spatial condition

v. 3D editing of simple geometry feature with versiani

Bentley Microstation is used to visualise the getynand query using SQL. This prototype
has limited functions and only covers small araatlie assessment of the Malaysian LADM
country profile. Initial result of the prototyperf8D strata objects registration as illustrated in

Figure 5.
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Figure 5. 3D data query and visualization of MY_ParcelUnit using Bentley Microstation

5. CONCLUSION AND RECOMMENDATION

This paper describes the 3D strata objects regmtravithin LADM framework. Several
novel aspects for the Malaysian land administratiare introduced, such as: 3D
representations (for building units and optionléds), full version management and inclusion
of historic information, explicit linking of all lad administration information and source
documents (titles, certified plans), possibility gooup multiple spatial units in one basic
administrative unit with same rights attached, &wghl spaces around utilities (in 3D). The
future work includes investigation on the potentisdle of 3D topology for building to
represent the various units within the buildingtthlaare faces instead of giving each unit its
own 3D geometry which can duplicating the sharegg$ebetween neighbours in the database
storage.
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