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Abstract. The eKadaster system depended solely on the use of coordinated cadastral database 

known as the National Digital Cadastral Database (NDCDB) with an expected accuracy of 

±10cm. Till date, there is an approximately of 7.8 million land parcels and 21.9 million 

boundary markers in the NDCDB that covers the total area of 132,183 km2. However, the 

NDCDB accuracy of ±10cm is still not at a satisfactory acceptance level and the adjustment 

keeps continuing without carrying out verification to the data sources weakness of varying 

accuracy and input errors. Thus, the foremost important corrective is to ensure the adjustment 

input files to have the exact value of the sources by further divided the existing adjustment 

blocks into smaller blocks to verify the input data line by line. A well distributed cadastral 

control points and latest NDCDB accessibility are also extensively needed to plan and to 

strengthen the adjustment network. The comparison result of the randomly picked ground 

truthing points in the field has shown a significant impact on the displacement accuracy that 

meet the expected tolerance of ±10cm or better after the data input file is cleaned without input 

error. And to further strengthen the adjustment network in order to make NDCDB accuracy 

better, the current cadastral control points shall need to tie to a highest accuracy fundamental 

network. 

 

1. Introduction 

The eKadaster system had been implemented by the Department of Survey and Mapping Malaysia 

(DSMM) from 1st May 2010. It marked the beginning of a fully automated cadastral survey system 

where the survey computation procedure depended solely on the coordinated cadastral system (CCS) 

database known as the National Digital Cadastral Database (NDCDB). 

The intention of the NDCDB was to have a homogeneous and seamless database with survey 

accurate coordinate accuracy of ±10cm [1] reference to the Geodetic Datum of Malaysia (GDM) 

known as the GDM2000 Geocentric Cassini Soldner system [2]. Previously established Digital 

Cadastral Database (DCDB) was migrated to NDCDB in 2006 with adjustment from 25,000 Global 

Satellite Navigation System (GNSS) observed grid-based Cadastral Control Infrastructure (CCI) 

points and it was further adjusted in 2012. The migration had undergone quality assurance at every 

level of its formation as shown in figure 1 and figure 2. 

During this period, approximately a total of 2,891 adjustment blocks was created following the 

reserved route in between the land parcels [3]. For example, the adjustment blocks for the state of 

Pulau Pinang are as shown in figure 3 and figure 4. And to strengthen the existing cadastral control 
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network, DSMM had identified and established additional Cadastral Reference Mark (CRM) from 

2012 onwards. At present, there are approximately 100,202 cadastral control points have been 

established to strengthen the adjustment network. 

 
 

 

 

 

Figure 1. Migration methodology. Figure 2. Adjustment methodology. 

 

  

Figure 3. Adjustment blocks for the state of Pulau 

Pinang. 

Figure 4. An adjustment block for the state of 

Pulau Pinang. 

 

2. Issues 

The aim of NDCDB is to achieve the accuracy of ±10cm between the boundary marks in the NDCDB 

to their respective physical location on the ground. From 2010 till late 2019, block adjustment is 

continuously processed by entrusting the adjustment input files having no input errors [4]. 

But lately, DSMM started to realise why its accuracy of ±10cm is far below expectation [5]. This 

mindful thought has led to the verification of the adjustment input files and found issues among others, 

are inaccurate or insufficient number of cadastral control points, wrongly geometrical matched the 
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boundary marks, inaccurate connection line resulting features being pushed to wrong location, non- 

compliance and missing lots resulting incomplete database [3]. Some of the findings are shown in 

figure 5, figure 6 and figure 7. 
 

Figure 5. Wrongly input of bearing and distance value. 
 

Figure 6. Wrongly input of connection line value. 
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Figure 7. Incomplete database in multiple layers. 

 

3. The Approach 

DSMM need to determine the adjustment input files to have the exact value as those shown in the 

Certified Plans which are the source data for adjustment. It is a tedious process to verify the input data 

line by line and to ease the verification process, the previous 2,891 adjustment blocks are further 

divided into smaller blocks of 5,163 as shown in table 1 [3]. This is to enable the line by line checking 

for data input errors. 

The need to include non-compliance and missing lots cadastral fabrics from multiple layers into 

NDCDB is also important to portrait the latest NDCDB for control network planning and adjustment. 

Once the adjustment block is confirmed free from data input error, then the distribution of the 

cadastral control points will need to identify in order to strengthen its adjustment network. The 

availability of the traverse lines from current survey files and their cadastral control points tie-up are 

also used as additional input data as shown in figure 8. 

With this verification procedure, DSMM will have a higher confidence level of the adjustment 

result and to plan for the next course of action. The tasks are done using a customised application 

named Localised Adjustment and Append Module (LAAM) as shown in figure 9. 

 
Table 1. New smaller adjustment blocks. 
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Figure 8. Current traverse lines and cadastral control points tie-up 

 

Figure 9.  Localised Adjustment and Append Module (LAAM) application. 

 

4. Findings 

After the data input file for the respective block is cleaned then it is used to perform the adjustment. 

The adjustment result will then compare with randomly picked ground truthing points in the field. 

Table 2 and figure 10 shown the displacement result before the data input file is cleaned. Table 3 and 

figure 11 shown the displacement result after the data input file is cleaned. 
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Table 2. Maximum displacement of 1.856m before cleaned for block T02001. 

 
 

 

 
Figure 10. Maximum displacement of 1.856m before cleaned for block T02001. 
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Table 3. Maximum displacement of 0.068m after cleaned for block T02001. 

 
 

 

 
Figure 11. Maximum displacement of 0.068m after cleaned for block T02001. 

 

The comparison result has shown a significant impact on the displacement accuracy before and 

after the data input file is cleaned. The displacement between the ground truthing with NDCDB which 

is adjusted from the cleaned data input file meet the expected tolerance of ±10cm or better. 
 

5. Conclusion and the way forward 

To conclude the finding from the adjustment result above has led to how the NDCDB should be 

developed to meet the expected accuracy of ±10cm. The foremost important aspect to achieve the 

needed accuracy is to input the data free from error compare to its sources and not only depending on 

the control network’s density alone. Of course, a well-planned cadastral control network with the 

highest accuracy will not make NDCDB better if the data source to develop the NDCDB contain 
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errors. Thus, to strengthen the cadastral control network, DSMM has planned to establish the highest 

accuracy Positional Reference Mark (PRM) as the fundamental network in 2022. The PRM is based 

on GNSS technique and is made to support the NDCDB adjustment. This will be in addition to the 

current available CRM as control points for the adjustment. And the PRM is an additional to the 

current sixty-five (65) RTK CORS Stations or zero-order network available in the Peninsular 

Malaysia. The CRM established previously will then tie to this PRM in order to strengthen the control 

network for adjustment. The establishment of CRM is a continuing process with more to build within 

an adjustable block to improve the quality of the NDCDB. 
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