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Abstract 

 

With the advancement of Information and Communications Technology (ICT), locating land parcel physically on the 

ground is time consuming and costly.  In order to facilitate locating land parcel on the ground easily, a base map is 

required as a guide in determining the land parcel location correlatively on the ground. Google Earth is a free 

application and provides free satellite images of the earth surface. With the aid of Google Earth satellite images as a 

base map, locating the land parcel physically on the ground would be easier. This study focuses on the error that may 

arise when overlaying DCDB spatial coordinates on the Google Earth environment. In this study, the assessments are 

divided into qualitative and quantitative assessments. The quantitative assessment discussed on the analysis of the 

coordinate displacement based on the RMSE (Root Mean Square Error) computation, and as for the qualitative 

assessment, discussion on the shifted DCDB land parcel displayed on the Google Earth platform are discussed. The 

RMSEx and RMSEy value are computed 1.714 m and 3.883 m respectively. By applying the constant error to the 

DCDB land parcel, the shift error is eliminated and aesthetical value is achieved and served a diversity of applications.  
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Introduction  
 

The preparation of cadastral Certified Plan in Malaysia 

is under the jurisdiction of the Department of 

Surveying and Mapping Malaysia (DSMM). Cadastral 

plans were prepared based on a standard land 

surveying procedure (DSMM, 2009) with high-

accuracy measurements and conducted by land 

surveyors. In accordance to the National Land Code 

(1965), the plan is used for defining land ownership 

based on the demarcated boundary marks.  

 

With the advancement of surveying technology, field 

surveying equipment such as the total station and the 

use of Global Position System Real Time Kinematic 

(GPS-RTK) in the determination of surveyed points 

has emerged. These technologies support the 

acquisition of digital data storage and automation in 

adjustment and the determination of the surveyed 

coordinates with ease. Having information in digital 

formats, the information of surveyed points can be 

stored, and this leads to the creation of Digital 

Cadastral Database (DCDB) (DSMM, 2009). This 

database is of high value to the surveyor and interested 

parties to gain coordinate information of surveyed 

points. The usage covers from the datum determination 

to plan preparation. Even though, the availability of the 

surveyed point’s information supports a diversity of 

applications, locating the surveyed point position 

physically on the ground would still be a tedious task. 

This task would be comprehended by the land 

surveyors using his knowledge of map reading and 

other mapping skills. However, to a layman, the task 

of locating the land parcel physically on the ground 

based  on   coordinate  information  would   still   be  a  

difficult task. With the advancement of Information 

and Communication Technology (ICT) on the net, it is 

possible to locate a position on the earth surface via the 

Google Earth (Becek, 2011). Information on a 

hardcopy for Land Title and Certified Plan are limited 

and the capability of locating the land parcel physically 

on the ground could be restricted to many parties. 

These include; estate valuers, bankers, contractors and 
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even the land owner. It is known that, the surveyed 

parcel information for land ownership purposes is kept 

in the Digital Cadastral Database (DCDB). This 

information could be retrieved based on procedures 

governed by the DSMM (Department of Survey and 

Mapping Malaysia).  

 

In this study, an approached integrating land parcel 

coordinates stored in the DCDB and Google Earth 

platform towards locating the land parcel physically on 

the ground is explored. Ability to display the land 

parcel location on Google Earth will help locating the 

boundary marks certain extend. Furthermore, scouting 

potential land area for development and planning 

phase will be of high value as the Google Earth 

provides great extent of the milieu.   

 

Since the released of Google Earth geobrowser in 

2005, it has gain popularity among users from all age 

groups. Apart from the ability to ‘fly’ and observe 

different places around the world by a click of a finger, 

another advantage is the usage of KML (Keyhole 

Markup Language) in Google Earth (Bailey and Chen, 

2011). This allows the user to overlay spatial dataset 

within the Google Earth environment and the first 

programmable geobrowser with the ability to view and 

graphically edit using KML files. At present, virtual 

globes and GIS (Geographic Information System) 

software support KML, as KML became an Open 

Geospatial Consortium (OGC) standard in 2008 (Le, 

2012). The popularity of Google Earth is illustrated in 

Figure 1 (Le, 2012).  

 

 
 

Figure 1: Popularity of Google Earth from 2005- 

2010 (Le, 2012)  

  

Google Earth Accuracy  
 

Google Earth accuracy assessments have been 

conducted by previous researches such as Becek 

(2011), Potere (2008) and Hernandez (2013) in 

determining the Google Earth horizontal accuracy. A 

series of independent horizontal accuracy assessments 

had been undertaken at both global and regional scales. 

At the global scale, accuracy assessments have been 

assessed using as reference datasets of low (Potere, 

2008) or undocumented (Becek; Ibrahim, 2011) 

horizontal accuracy. The accuracy assessment 

conducted by Potere (2008) shows that the horizontal 

accuracy of Google Earth imagery is 39.7 meters, 

conducted using a low accuracy dataset. As for the 

study conducted by Becek (2011), the horizontal 

positional accuracy of Google Earth imagery ranges 

from less than 10 meters to 1500 meters. The study by 

Becek (2011) was conducted using 2000 points of 

runways from all over the world provided by the 

Global Elevation Data Testing Facility (GEDTF). At 

regional scales, a study was conducted by Benker and 

Langford (2011) using high-accuracy field 

measurements in the Big Bend region of Texas, USA. 

From the study conducted by Benker and Langford 

(2011) found that Google Earth imagery has a 

horizontal mean error of 6.95 meters.   

 

A study conducted by Hernandez (2013) on horizontal 

positional accuracy of Google Earth Imagery over 

rural areas shows that the accuracy of (horizontal X) 

RMSEx is 3.8 meters and (horizontal Y) RMSEy 3.2 

meters using 466 control points. The inconsistency of 

the reported accuracy might due to the nature of 

control points and projection adopted for the 

corresponding area.  

 

Digital Cadastral Database (DCDB)  
 

The DSMM modernization program in Malaysia 

began around the year 1980 via computerized cadastral 

and in 1995 and the implementation of the Computer-

Assisted Land Survey (CALS) system. The CALS 

system has enabled electronic processing of cadastral 

surveys and also introduces the concept of Digital 

Cadastral Database (DCDB) (Abdullah, 2006). Hence, 

the DCDB consists of the land parcel digital 

information which is derived from the certified plan 

(CP) and stored digitally as shown in Figure 2 below.  
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Methodology  
 

With the aid of the stored database, integrating the 

dataset for viewing on Google Earth environment 

seems appealing. However, the accuracy achieved and 

determining the constant error would be of high 

interest. In determining the constant error to be applied 

to the cadastral land parcel, several task needed to be 

taken before determining the RMSEx and RMSEy. The 

methods used in this study are shown in Figure 3. The 

DCDB land parcel are obtained in the shapefile format 

and its coordinate system are in Cassini Soldner. 

Therefore, projection conversion and KML/KMZ 

conversion are needed in this study accomplished 

using the Global Mapper software.  

 

  

Figure 3: Methodology of the study 

  

Referring to Figure 3, the converted KML/KMZ land 

parcels are then overlaid onto the Google Earth 

environment and the process of selecting suitable test 

point are conducted. In determining the test point in 

Google Earth, visible vertices are used as a guide in 

determining the DCDB land parcel location on Google 

Earth as shown in Figure 4. In this study, a total of 114 

test points (Figure 5) are selected within the study area 

to be used for the computation of RMSEx and RMSEy. 

The test point locations are distributed randomly all 

over the study area. This is to ensure the value obtained 

(RMSE) can be applied to the entire land parcel within 

the study area.     

 

 
Figure 4: Visible vertices on Google Earth 

(Hernandez, 2013)  

The test point’s coordinates, land parcel number and 

the certified plan number are retrieved from the 

database for the process of computing the RMSE.   

 

 
 

Figure 5: Test point within the study area  

(Google Earth, 2014)   

 

Result 
 

Two main assesment namely the quantitative 

assessment and the qualitative assessments are carried 

out in this study. The quantitative assessments are to 

determined the value of RMSEx and RMSEy 

 
Figure 2: Land parcel in  DCDB  
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respectively. As for the qualitative assessment it is to 

assess the land parcel position after applying the 

constant error graphically.  Figure 6 and 7 shows the 

scatter plot for the errors in the X and Y plane that have 

been computed.  

 
(a)                                  (b) 

 

Figure 6: Scatter plot for the residual; (a) of X errors 

(b) Y errors  

 

Referring to Figure 6, the residuals for the X and Y 

plane are calculated by subtracting the coordinate’s 

values from the test point (X’) with the same position 

stored in the DCDB land parcel (X). The line indicates 

the average value and the points are the residual of 

each point. All the computation result referred to Table 

1 shows the respected values computed.  

 

Table 1: Computed values for tested points  

                                                     ∆ X              ∆ Y  

 
Test Points                                    114              114  

 Average                                     1.263           3.222  

Std. Deviation                             1.164          2.177 

RMSE                                         1.714          3.883  

 
 

Referring to Table 1, the standard deviation for the 

horizontal component of X and Y is 1.164 m and 2.177 

m with the RMSEx 1.714 m and RMSEy 3.883 m 

respectively. The RMSE values computed will be used 

as the constant to shift the DCDB land parcel in the X 

and Y plane. The adjusted DCDB land parcel are then 

overlaid onto Google Earth to assed the land parcel 

qualitatively. Figure 8 and Figure 9, shows the effect 

of before and after adjusted DCDB land parcel.  

 

 

 
 

Figure 8: lot 40971 before and after shift  

 

 

 
Figure 9: Lot 81 before and after applying shift  

  

Referring to Figure 8, the adjusted DCDB land parcel 

are shifted inwards within the boundary (walls) and as 

for Figure 9, the land parcel are shifted neatly within 

its boundary. The characteristic of the adjusted land 

parcel can be seen directly as for the nature of the shift 

is the same towards the entire DCDB land parcel. This 

is because the correction values (constant) used are the 

same.   

 

Conclusion  
 

Google Earth support a variety of land related activities 

based on the automated display of satellite images. 

Therefore, it shown that, by integrating spatial 

coordinates of land parcel the ability to locate land 

parcel of interest will be much easier. However, 

understanding the accuracy of the displayed dataset 

should be investigated as errors propagate through 

analysis. In this study, it is shown that by applying the 

constant shift on the spatial land coordinates, the 

accuracy of the displayed land parcel could be 

enhanced. The suggested approached will eventually 

support a variety of land related activities.  
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