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As the leading agency in Malaysia on Cadastral Survey, the
Department of Survey and Mapping Malaysia (JUPEM] is
responsible to further modernize the cadastral system in
Peninsular Malaysia. Changes have been made technically,
operationally, structurally and institutionally in Malaysia’s
cadastral survey system from time to time to ensure the
Department’s relevancy in serving the society. The motivations
for these changes are mainly due to the requirement for
increased service provision and efficiency, and the larger needs
of clients and governments. As public expectation relating to
land delivery system increases, the need to move from a single
purpose cadastre (its main focus is on the issuance of Titles) to
a multipurpose cadastre [MPC) environment seemed significant
to meet the demands. Thus, in its bid to understand the MPC
concept and its implementation, a pilot study was conducted by
the Department under the 10th Malaysian Development Plan at
the Federal Territory (FT) Putrajaya. This paper highlights the

main component of the pilot study which is the FT Putrajaya

Mobile Terrestrial Laser Scanning (MTLS) technology. A general
requirement for setting up an MPC database for Malaysia has
been established in this study and it was concluded that the

FT Putrajaya MPC Database and its 3D city model have the
potential as a spatial enablement to the government, private
sectors, and society in general based on the spatial accuracy

achieved in this study.
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As the leading agency in Malaysia on Cadastral Survey, the
Department of Survey and Mapping Malaysia (JUPEM] is
responsible to further modernize the cadastral system in
Peninsular Malaysia. Changes have been made technically,
operationally, structurally and institutionally in Malaysia's
cadastral survey system from time to time to ensure the
Department’s relevancy in serving the society. The motivations

for these changes are mainly due to the requirement for
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increased service provision and efficiency, and the larger needs
of clients and governments. As public expectation relating to
land delivery system increases, the need to move from a single
purpose cadastre (its main focus is on the issuance of Titles) to
a multipurpose cadastre (MPC) environment seemed significant
to meet the demands. Thus, in its bid to understand the MPC
concept and its implementation, a pilot study was conducted by
the Department under the 10th Malaysian Development Plan at
the Federal Territory (FT) Putrajaya. This paper highlights the
main component of the pilot study which is the FT Putrajaya
MPC database development and basics of 3D city model
generated from the 3D point-cloud data acquired through

Mobile Terrestrial Laser Scanning (MTLS) technology.
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MPC DATABASE
SOURCE OF DATA
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2.1. The MPC database is developed by optimising various
geospatial dataset to create large scale GIS basemaps. Such
geospatial dataset is available within the Department i.e.

enhanced FT Putrajaya’s National Digital Cadastral Database
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(NDCBD), Strata Database including scheme footprint
(PDUSSM], GIS Layer Management System Database (GLMS),
Large Scale Mapping data, Orthophoto image, LiDAR image,
Utility information and levelling or geodetic features, besides
additional data collected via 3D Mobile Terrestrial Laser
Scanning (MTLS) to acquire Point Cloud Data. Furthermore,
State Geospatial Data Center (SGDC) dataset available at the
Malaysian Centre for Geospatial Data Infrastructure (MaCGDI)
for FT Putrajaya area were also acquired and integrated with
the MPC Database. The SGDC dataset consists of various
data categories namely; Built Environment, Transportation,
Demarcation, Topography, Vegetation, Hypsography,
Hydrography and Utility.

2.2, 2E X2|S7HHO|El= RESIC O[S Ho[E 2 8 &2
GDM2000(Zt2{oAloFS X EX| 7IEC 2 ot M) S AZ=st 5
HE2 IR IEHINGVD) ol Hige T2 qlen] oignt 22
zfolAlot EES FE5HL ATt

Xeles- x| % 44 X2 3=(MS1759); MyGDI sE} Hlo|e] E2=(MMS)-
ISO Wizard; =7+ x| Hijo|Ef#lo|2~ PDNG; DSMM 157 ZX| A/AHUP) %

e

2| Z=; DSMM 2 3= 2 Al
71E W M2 EE X237t o= X2l L Clo|Ee MEMs
HESP| 2lsl Clent 242 2741} 7|=of| w2t B L= |Q1ct

T4 Yotz e X X GPS E2k2 S5t0 MElE NDCDB 27| ZA|

HollM ZE=|ACE NDCDB ZA| A Chet AFY ZAl= 230t
SEE0] A= Z2IE 2P EE Soll MEiE /AR|o]| O|F0HCt

>
0
joi
H1

_! 1
T Yz A4S ZolER U IEIIEH(INGVD) 2 V1= o HIR|
0I5 ARZSt0] ZH=IUCt. ol #IX| of=/UA| HIX| Bf=2| AR
A= 27 S5 22IE SEIPEE Solf MEIE ARof olFoRC

iii. SA 71E L ==A|

GDM20002 MPC H[o|EfH|o|A0]| Tt &= A|AHORZ M =C}
GDM20000i|M Cassini2t RSO Geocentric@ 22| Zfi et
JUPEMOIIAM =S5t 015 E B ml2} 0| E AkZsto] AZEICH Aol
H3lfZl Cassini ¥ RSO A4 Ztze| XA m™E GPS &2k £510
0|01t olof| st Znt M2 Salf = AlARC| Mt S 7=l

=T ULk



Al ’éi =S FYoks A2 Ho[HE TRE & 272t Ho]E2|
HIE Ello|Efol] 7 |=El £ Ao 22RIE HYs|

Hehz = clofefo)

o= L

93t Z0Ic}, AlzkH

I’PJ_'
ﬁ
mjo
T
m
=
ni

TN e
FHH e = do|Ee HM(E4A) 70| Loht HEst X|E LiE =
7|Zo|ch FHY Mt E HWHsh= E'IIMQEI HE=4Mo| =Y
7ol gefQlct. & 3A X, =M AL, 71 XL H g X2
FHEICt
vi. R

vii. 22k

20| gi= 2 tlo|ef= Yx|stojof sict. oful 7 & tHe
A AakMolct

viii. 3D TA| 2EIO| MN| =F(LoD)

UM TE(LoD)2 3AH Al REC| dF 222 2ol 2A{SHE HE2|

=g olo|sio}.

2.2. All geospatial dataset are seamless. The horizontal
components are referenced to GDM2000 (which is the geocentric
datum for Malaysia) while the vertical reference system is based
on the National Geodetic Vertical Datum (NGVD) and complied
with the following Malaysian Standards

Geographic Information/Geomatics - Feature and Attribute Codes (MS1759);
MyGDI Metadata Standard (MMS)- I1SO Wizard; National Geonames
Database- PDNG; DSMM Unique Parcel Identifier (UPI) and administrative
code; and DSMM Colour Code and Symbol.

The existing and acquired geospatial datasets were assessed to
ascertain the accuracy of the geospatial data. The assessments

are for the following requirements and criteria:

i. Horizontal Accuracy;

Horizontal accuracy was determined using Ground Truth GPS
survey at selected and proven NDCDB boundary mark. Pre-
marking of NDCDB boundary marks were made at selected
locations that can be identified through geoferenced point

clouds.

ii. Vertical Accuracy;

Vertical accuracy was determined using Bench Mark based
on National Geodetic Vertical Datum (NGVD] as validation
points. Pre-marking of bench mark/temporary bench marks
were made at selected locations that can be identified through

geoferenced point clouds.

iii. Geodetic Datum and Coordinate System;

GDM2000 is applied as a reference system for MPC database.
Coordinate transformation from GDM2000 to Cassini and RSO
Geocentric is executed using certified transformation paramater
acquired from JUPEM. Pre determined Cassini Geocentric and
RSO Geocentric Coordinate ground proofing were carried out
using GPS survey. Analysis of the results indicates the quality of

the coordinate system.

iv. Temporal Accuracy;

Temporal accuracy aims at describing the discrepency between
the actual date of capturing the data and the date as recorded
in the metadata of the dataset. This reflects the currentness of
the data.

v. Thematic Accuracy;

Thematic accuracy concerns the accuracy of attribute values.
The metrics used to describe thematic accuracy depend on

the measurement scale of the attributes, whether they are
measured in nominal scale, ordinal scale, interval scale or ratio

scale.

vi. Completeness;
Describe the completeness of geographical features over space,

time, theme and scale.

vii. Consistency;
A dataset is consistent when contradictions are absent. Most
important is topological

consistency.
viii. Level Of Details (LoD) for 3D City Model;

Level of Detail (LoD), is related to how much information is

documented to maintain interactivity of the 3D City model.
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3D MTLS Point Cloud Data Acquisition
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Figure 1. MTLS Dual Laser DynaScan 3 system used

2.3.2. MTLSE H=totn HEe HE H0|EE st | 2o X|1& oIS
ZE 0] 20X AT, F2Y 2l S AIAH(GNSS) & 2+

FH HA(IMU)E Zefet M22 J1s0lch EE Ho[Els HX 3%

Ex{2| GNSS HAtE Esl Mz|=lct 2 oke GNSS £54M0] IMU
HEot Aelsl0] ZOIE Z2tPE HENR X|2|S7HH[0|EE AMsIct

ojxjefos o] mels FRIRCE B YolE HER HNSE 7,
O
of

Ol ZA Z5 X2|IYE 242 Adict

2.3.3. 95% I2|5==(10)0llM = 2201 Tt 2RIH A= 5emo|xl
T 4001| Tgt LAFHPIE +7cmo|ct

2.3.1. Additional 3D geospatial features data collection has been
carried out using Mobile Terrestrial Laser Scanning (MTLS)
technology (see Figure 1). The immediate output of MTLS

is 3D point cloud represented by points in a 3D coordinates
system (x,y,h). 3D point clouds from MTLS produces geospatial

information that comprise of building footprint, road, utility

66 =Z7HHE MAGAZINE 2014 SUMMER VOL.04

(lamp post, fire hydrant, electrical post and etc.), lake, tree and

other features in scanning window.

2.3.2. MTLS is an emerging technology that combines the use
of a laser scanner(s), the Global Navigation Satellite Systems
(GNSS), and an Inertial Measurement Unit (IMU) on a terrestrial
mobile platform to produce accurate and precise geospatial
data. The data is initially processed using post-processed
kinematic GNSS procedures. The GNSS solution is then
combined with the IMU information to produce geospatial data
in the form of a point cloud. This point cloud is then adjusted to
well defined points throughout the project area to produce the

final geospatial values.

2.3.3. The MTLS data at 95% confidence level (14 is good to +- 5

cm for the horizontal and +- 7cm for vertical.

66
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MTLS is an emerging technology that combines
the use of a laser scanner(s), the Global
Navigation Satellite Systems (GNSS), and an
Inertial Measurement Unit (IMU) on a terrestrial

mobile platform to produce accurate and precise

geospatial data. , ,
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Figure 2. Adopted Methodology for MTLS Data Collection
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Figure 3. Coordinate Transformation and Elevation Workflow for Point Clouds
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Figure 5. MTLS data processing methodology
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2.4.1. The adopted methdology for MTLS data acquisition is
shown in Figure 2. The methdology comprises of the following 5
phases of activities: i) Project Preparation; i) Mission Planning;
iii) Field Survey Planning; iv) Processing of Point Clouds; and v)
Processed 3D Point Clouds.

2.4.2. A Geodetic Datum Transformation System (MTRANS])
Version 4.1 software has been used to transform all the point
clouds to GDM2000 datum reference system and projected

to Cassini GDM2000. Vertical reference system was based

on National Geodetic Vertical Datum (NGVD) and the vertical
components is derived by reducing the ellipsoidal height to
Mean Sea Level [MSL] height using MyGeoid and local levelling

bench marks.

2.4.3. For future usage, raw data in the Mobile Terrestial

Laser Scanner is kept in universal WGS84 format. The data is
exported to NEH format (.pts) via QINsY data export. The file is
then converted to a personal geodatabase (.mdb) via Microsoft
Access. This format is later converted to shape file. Multiple
shapefile is then imported into geodatabase [.gdb). The final
step is to convert the coordinate system to GDM2000 Coordinate

System via the MPC Application Module.

2.4.4. The adopted processing methdology for the collected MPC
MTLS data is shown in Figure 5.
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2.4.5. In the data processing methodology, the point cloud
obtained from the MTLS is appropriately cleaned. Noise and
spikes from the laser scanning is removed using either Qloud
or Pointools. The cleaned data is then converted to POD format.
With Trimble Sketchup, the POD file is then used to digitize the
building outline. This is followed by meshing and texturing the
wire frame. Photos are georeferenced and point cloud coloured.
3D models will then be digitized using Trimble Sketchup.

The amount of details digitized will depend on requirement.
The models produced will then be exported to ArcGIS. The
cleaned data is also checked and compared to Control Points.
Corrections will be applied if error is minor. Data will be
recollected if error is large. Point cloud will be regenerated with
applied correction. ArcGIS Geolocation and Quality Control is
then done on the 3D Model and Point Cloud. This is imported
into the MPC geodatabase.

2.4.6. Due to the MTLS limitation, the top part of the buildings in
FT Putrajaya were not scanned. Hence additional data provided
by LiDAR and high resolution satellite images were utilized to

fill-up the gaps (roof top images) in the 3D City modelling.

MPC tj|o|&] ¥3} glojg 4,

ufo] 2o & B3t

MPC DATA CONVERSION, ENTRY,
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All the geospatial dataset acquired in this study were processed
using the MPC Application Module which has been developed

to enable integration of multiple data sources, validation of
MPC database and updating new spatial features. The main
objective of the module is to produce seamless geospatial data.
The module has three (3) main tasks, i.e., Data Conversion, Data
Entry and Data Migration. It is developed based on a desktop-
based GIS development environment to extend GIS functionality,
customize and automate repetitive operations, and integrate
ArcGIS version 10 with VBA functionality. The Data Conversion,
Data Entry and Data Migration process is described in Figure 6.
The integration of geospatial dataset and enhanced NDCDB can

be divided into 4 main phases as visualize in Figure 7.
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Figure 6: Conceptual of Integration Methodology
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Figure 7: Data Integration Process
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Geocoding is the process of finding associated
geographic coordinates (often expressed as latitude
and longitude) from other geographic data, such
as street addresses, or zip codes(postal codes). In
order to geocode data, it must contain information
about location such as a street address, a postal
code (or at least part of it), or a name of an area,

e.g.county, census subdivision, etc. , ,
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4.1. Another component highlighted under the MPC Application
module is Integration with street addresses. Street addressing
is to assign an address using a system of maps and signs that
give the numbers or names of streets and buildings. Geocoding
of Street Address database is based on the enhanced NDCDB
and building feature acquire during data acqusition process.
Enhanced NDCDB consists of cadastral lot information, UPI
and newly created Object Identification (OID). OID is created

for building feature. Based on the street address database,
geocoding process has been conducted systematically using
cadastral lot number, UPI and OID. These information can be
linked to zip, postal or situs method to generate street addreses

based on integrated MPC GIS base map.

4.2. Geocoding is the process of finding associated geographic
coordinates (often expressed as latitude and longitude) from
other geographic data, such as street addresses, or zip
codes(postal codes). Geocoding is an important tool when it
comes to geographic data accuracy. In order to geocode data,
it must contain information about location such as a street
address, a postal code (or at least part of it], or a name of an

area, e.g.county, census subdivision, etc.

4.3. X|237E2 ck30 Z2 3E| IFHo = o|Ro{ZIct.

Three main steps of geocoding were established as follows:
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i. Geocoding by street addresses
¢ Relationship Between Building and Street Address Using
UPland OID

ii. Geocoding by postal codes



¢ Relationship Between Building and Street Address

iii Geocoding by boundary

¢ Relationship Between Building Information With Respect To
Cadastral Lot

¢ Relationship between building and Lot using UPI and OID

e Relationship between road and Street Address using UPI

and OID
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The MPC geospatial datasets acquired from the Department and

MaCGDlI are processed with the following criterias:

i. All data collected/acquired are carried out with data fusion to
achieve inference and employ the following technique:
e Model Builder;

e Analytical Hierarchy Process; and
e Thematic analysis.

ii. Satellite images are ortho-rectified with high level of
positional accuracy and to remove any vertical distortion
effect;

iii. Registration procedure between LiDAR and satellite image;

iv. Final vertical height system for LiDAR data is NGVD;

v. The vertical component-height is based on MLTS dataset;

vi. Line map are topological and geometrical corrected;

vii.Spatial features such as buildings, and other objects like
traffic network, water bodies, terrain, vegetation and open
area shall be extracted;

viii. The generation of Digital Terrain Model follows the following
method:
¢ Generating the TIN using Delaunay triangulation;

e Interpolation of MLTS dataset are based on best practice
methodology;

e | square meter spatial resolution grid; and

e Classification between ground points and above ground
points.

ix. Transformation approach is based on point to point map
object transformation approach for multiple features;

x. All transformation employed the certified coordinate

transformation parameters endorsed by the Department;

xi. Data checking procedures are carried out for feature class
and feature dataset with appropriate topology rules

Xil.

Unique feature identification are generated using coordinate
domain method; and
xiii. Feature class and feature dataset are carried out with

overlay test.

71



3D A 2El A
GENERATING 3D
CITY MODEL

6.1. FE2XIof X[242] MPC 3D Al 222 MTLS % GIS 72X
Gilo|&] HFollA] HM=|RACt £ 22 MTLS 2Hls Soff +RlE FE o
71&4ol| w2t Z™=|ct. 0f2] X|2|SZHHlo|E 2R E g5tE LEok=
FFEEIXfoF X|of| Chet 3D A 2ol Thet £4 YEI | aE=|of QIcth 3D

A 2ER2 ohEn 22 5o &M TE(LoD) 22 HME == Tk

i. LoDO: SHE &3 £ Ad S0 IseHoz BgE)ol 4| 10 2
(DEM) =&

i. LoD1:LoDO ¢lofl S&E 7i=2| 7|2 &5 20| ST &

iii. LoD2: XAt Xlg 22k0| LoD 10l T2+l =&

iv. LoD3: LoD20i| 2f2tt 7|5 &2 2 MF 72E F7Ist, AtRle| 2EE

|:|°||_ L

v. LoD4: z|thz MZst =Fo=z A

LSl Bi2 2 4 ct,

= A
Koz Wed & 4 2

S
N
b3

(o2}

2. 0] Aol M= MM =& 2(LoD2)7+ FER}XIo} L FFEH £hX|2] 3D
=2 BASHE HI ARSEIQICE oIE S0, 7 14 FE2IX0le| FEY EX|o|
HEE2 LoD2 7 Aleoll iz} CIXIESL=|A}. LoD30| FE2fAtofe)|
HZE w2t 501M U= 5 H=2 BAlek= H ARSI,

2fXfof MIEZHS HERHZ| 215l LoDA7F 7HL =4

I~

20
rir

i
P

4
m

6.3. FT FE2}Xtote| 3D EA| 2= Trimble Sketchups Akss10q
TE22 MYSHCLS ArcGIS Mapoll ZE=|Ict. 121 £k H|o|Efs|o|Aof|
SEIRAL, ArcGIS ServertiollM 222 Z2MEZ MI=|QCY 0]
Z2HE= ArcGIS Explorer DesktopE £5f| 22}0[|21E PCA|| ZEE =

U,

6.4. FT FE2IXIote| 3D TA| 2Eo| AjZish= AIHE Z2MAE ZIEls)|
2lsH o|o|x| HAME Sty | I8t Zio|ct o] Z2M|lA= A AlA(of
CHSH 7 pak sAls MAMSITE Sketch Up 2 ArcGIS Desktop Explorer
AZE0}= 3D TA| ZES tt== of| 2 o|o|X|E 28317| 2lsH

| 3D A ZEo| A2kt 25l

ARBEIIC 0152 st 7k 1Al BICHE)
ALSE|QICH 3D 2EMES| Metr= 3D A&t ZoIE ZF2FRE=(5cm~2m

Ato]oll 2} E2EIct

-

6.1. The FT Putrajaya MPC 3D City model has been generated
from the MTLS and GIS Base Map data categories. Attribute

entry has been carried out based on the availability of
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information obtained from the MTLS scanning. Data fusion from
multiple geospatial datasets contains attributes information
enriched the 3D city model for W.P Putrajaya. 3D City models

may be created at five levels of detail (LoD):

i. LoDO:a DEM with superimposed ortho-rectified aerial or
satellite imagery;

ii. LoD1: basic block-shaped depictions of buildings are placed
over LoDO;

iii. LoD2: LoD2 adds to LoD1 detailed roof shapes;

iv. LoD3: represent further expansion by adding to LoD2

structural elements of greater detail, such as facades and
pillars, and draping all objects with photo texture; and
v. LoD4: the highest level, is achieved when building can be

virtually visited and viewed from the inside.

6.2. For this study, Level of Details 2 (LoD2) were used to depict
3D building in the housing estates in Putrajaya. Buildings

in Precinct 14 Putrajaya housing estate, for example, were
digitized conforming to LoD2 requirement. Level of Detail 3
(LoD3) were used to depict government buildings along the
main boulevard in Putrajaya while LoD4 has been developed for

the Putrajaya Central.

6.3. The 3D City Model for FT Putrajaya was produced manually
using Trimble Sketchup and then exported to ArcGIS Map. This
was then integrated to database and set as a globe project in
ArcGIS Server. This project could be recalled via a client PC

through ArcGIS Explorer Desktop.

6.4. The 3D City model visualization for FT Putrajaya integrates
image textures for the rendering process. This process
generates virtual reality of the real world. Sketch Up and ArcGIS
Desktop Explorer software has been used to drape the related
image to 3D city model. They were also subsequently used for
Virtual Reality rendering and visualization of the 3D City model.
The accuracy of 3D object depends on the 3D Terrestrial Point

Clouds which is between 5¢cm to 2m.
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Figure 8. 3D Model FT Putrajaya

7.1. Validation of a seamless MPC database follows the

validation workflow shown in Figure 9. Validation workflow

consists of the following:

i. Entity-Attribute Agreement: Matching of spatial feature and
attribute with real world;

ii. Overlay Testing: Identifying intersection and gap between
features; and

iii. Spatial Accuracy: pre marking NDCDB boundary mark

7.2. Data quality indicators for geospatial data are based on the

following:
i. Accuracy—positional;

ii. Accuracy—attribute;

iii. Completeness;

iv. Logical consistency; and
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Figure 10. 3D Buildings and Footprint Overlay Test
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Figure 9: Validation Workflow Process
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8.1. In order to conform with 95 % confidence level (1), 30

verification points (Figure 11) must comply with the specified

accuracy tolerance. The verification point has been focussed to
MPC Database that include all related dataset such as line map
extracted from 3D Terrrestrial Point Cloud, enhanced NDCDB,

LGDC Putrajaya, Utility and other related datasets.

8.2, WHAol = U 2] £0| H|wE FT FE2FX0F MPC H|O|E{H#|0]A
the| 3074 RAHE 2I%|/X[EXIE0lA ol2| Z&El NDCDB ZH| #AIS

ALZ35101 O|R04RiCt =tolEl MPC Hio|EHo|Ao| Hetr = chEnt 2ot

i. &A=l NDCDBE Al2|4-ZofA AHHSl= +5cm ($=H)o|ch.
i. MTLSS|ZQIE S2}RE: A=l-FofM 214 Helol mat A=

Alaot +16cm(=H)olct.

vi. ZAHover MTLS)OlIM X|2|SZHe] X[HX

=
v. 3R A REo| S7FEetE: QA= £18cmolct.

sto
—

©
w
ot

rE

Feteo oEEAT | ofZof 7HLRE MPC HIO|E{H|0] A

22| _-|i al E}% x| psl _{_f I:A-||:||AS’_ = _,_lx-l_g}EEI OIEI'

_i
it
J

74 Z71H= MAGAZINE 2014 SUMMER VOL.04

ii. MTLS2| Z2IE Z2tRE 2] Hetr: A= AlT0t £40cmo|ct
|

N=%2.48m, E=+5.86m

A

8.2. Planimetric coordinate and Vertical Height comparison were

carried out using predetermined NDCDB boundary marks at 30

distributed locations/ features in FT Putrajaya MPC Database.

The accuracy for MPC Database obtained are:

i. Enhanced NDCDB is +- 5¢cm ( Horizontal) at 1s;

ii. Point Clouds from MTLS: Sigma 16 cm ( Horizontal)
depending on satellite condition at 1s;

iii. Point Clouds Vertical Accuracy from MTLS base on NGDV 1
Sigma 40 cm: 1s;

iv. Geospatial Features from Orthophoto (over MTLS] :
N=+2.48m, E=1+5.85m; and

v. 3D City Model Spatial Accuracy is +- 18cm

8.3. The accuracy achieved are acceptable and the MPC
database developed can be optimised for planning purposes and

other Cadastral Survey services purposes.

(i,

=

CONCLUSION

TIYE o7 HntE igo= 2ejo|Alojol| 28t REst S2E MPC
Cllo|E{Ho|AE TESE| floH Clet 22 AF0| o1F SRsith= ZEo
ERICE SE NDCDB(MPC Hio|EfHo]A2] AL X REM ABS
QAet ZER ARREChH7H 7| HoR MEE|0f Ql0jof 511, X™¥X|S0t &4
2 IIE2(MS1769)0] thgt ZejojAlote] &S F=aHof Bict. SGDC
Eflot flojofof] Z|gtstan lofof i, 2 #o] JUPEMO 2fs SlE oi7y
5 7|9to 2 sjof Bict. fESE 3D Al 2| 2Y0| =7| lsiME ol =
w= 242 0|t EXIZ flof| 2l0fof Bict
0] ¢i7tollM ST =2 S7H F=toE IqRIS ), FE2KjoF X|%fe] MPC
Cllo|E{Ho]A 5L 3D =A| RES FF, QIZFFE 3 Ale| MAIE BMSAF| 2
7T EX| EE AlZtstsln] AAstoto] T lsher| Al XIfS
=tthsks 2ol Zesichs 222 LRI FE2Kjoke] MPC Ho[E{H[o]A
3D MTLS?S| Fotd2 & O TSt MTLS AlARIE ARSRIC 24 LR

AR 5= 97| ah2olet,

t
b

Based on the study conducted, it was agreed the following
requirements are crucial in setting up a seamless and

homogenous MPC database for Malaysia which are; Enhanced



NDCDB as a base-map [shall be used as a reference layer

in MPC database topology checking and validation); Comply
with the Malaysian Standard for Feature and Attribute Coding
Catalogue (MS1759); based on the SGDC theme layers;
coordinate transformation are based on parameters endorsed
by JUPEM; and objects to be model for 3D City model shall be
at least on prominent buildings or landmark. It was concluded
that the FT Putrajaya MPC Database and its 3D city model have
the potential to support spatially enable government, private
sectors, and society in general, and to expand computer support
in the process of visualization, organization and management
of useful land information considering the high spatial accuracy
achieved in this study. The accuracy of 3D MTLS features in the
FT Putrajaya MPC Database can also be further improved with

the use of a more sophisticated MTLS system.
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From Here to There

: A Curious Collection from the Hand Drawn Map Association

By Kris Harzinski
| Princeton Architectural Press | September 1, 2010 |

It's a situation we are all acquainted with: planning to visit friends in an unfamiliar part
of the city, you draw yourself a rudimentary map with detailed directions. In March 2008,
graphic designer Kris Harzinski founded the Hand Drawn Map Association in order to
collect just such drawings of the everyday. Fascinated by these accidental records of a
moment in time, he soon amassed a wide variety of maps, ranging from simple directions
to fictional maps, to maps of unusual places, including examples drawn by well-known
historical figures such as Abraham Lincoln, Ernest Shackleton, and Alexander Calder.
From Here to There celebrates these ephemeral documents usually forgotten or tossed
aside after having served their purpose giving them their due as artifacts representing
stories from people's lives around the world. There is the young woman suffering from
juvenile rheumatoid arthritis who created maps of the Humira injections on her stomach
and thighs to help her remember the sites, and give them time to heal. Or the young boy
who imagined a whole country for ants and put it to paper. Lucas from Australia drew an
obsessively detailed map of his local traffic island, and a teenage girl contributed a map of
her high school locker. Two American tourists got lost in the Bulgarian mountains
following the hand drawn map of a local, and Britanny from Denmark drew directions to
an animal rights protest in Copenhagen. The maps featured in From Here to There are as
varied and touching as the stories they tell.
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